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1 Executive Summary  

This deliverable consolidates the final requirements for the SUNRISE-6G federation framework, 6G 
component library, and the experimentation facility. It refines and updates the initial specification work 
done in Deliverable D2.1, re-iterating on the initial reported requirements based on the feedback from the 
ongoing development.  

This report is reporting the final outcomes of the two tasks “T2.2 - Requirements and Specifications for the 
Federation of the Facility” and “T2.3 - Requirements and Specifications for the 6G library and Experimentation 
Plane”. The tasks are devoted to establishing the requirements that will guide the architecture and 
developments of the project on the federation of the different 6G platforms, the different components that 
comprise the 6G Library exposed through SUNRISE-6G, and the experimentation facility that the project 
releases.  

The report attempts to:  

1. capture the evolved requirements for interconnecting and federating testbeds under a unified 
Operator Platform model,  

2. define the interface and functionality scope of the 6G Library and its enablers,  
3. specify the structure and services of the experimentation facility including Testing-as-a-Service 

(TaaS) Application Programming InterfaceS (APIs), Experimentation Software Development KitS 
(SDKs), and Intent-Driven Lifecycle Management (IDLM).  

For the federation framework, the requirements focus on the interoperability between the SUNRISE-6G 
Operator Platform (SOP) instances via standardised East-WestBound Interfaces (EWBI), isolation and 
resource sharing policies, cross-domain application lifecycle management, and secure operator-to-operator 
collaboration. Federation-specific components like the Federation Manager (FM), Open Exposure Gateway 
(OEG), and Service Resource Manager (SRM) must support tenant isolation, common data models, and 
dynamic capability discovery across domains. For the 6G Library, the deliverable outlines functional and 
non-functional requirements for enablers including the O-RAN Digital Twin, Reconfigurable Intelligent 
Surfaces (RIS), Artificial Intelligence (AI) decision engines, and multi-RAT Non-Terrestrial Network (NTN) 
connectivity. These requirements span resource abstraction, interface standardisation, Key Performance 
Indicator (KPI) observability, and support for modular deployment formats. The experimentation facility 
requirements specify robust API exposure through the SOP’s (NBI), integration with decentralised (MLOps) 
workflows, and structured access to experiment control features via the experimentation SDK and TaaS 
framework. All requirements are prioritised using Must have, Should have, Could have and Won’t have 
(MoSCoW) analysis and paired with explicit acceptance criteria, ensuring traceability and technical clarity. 
Where deviations from D2.1 exist, they are documented and justified. 

The purpose of this deliverable is to lock down the technical scope that will drive developments across work 
packages (WP) 3 and 4, and the integration and testing within WP6. It ensures the overall requirements for 
the core system architecture, how the components interconnect and interact, and what external 
experimenters can expect when using the platform. The overall translation of these finalised requirements 
to actual architectural components will be reported in the upcoming D2.4 deliverable (Final SUNRISE-6G 
overall architecture). 
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2 Introduction  

This deliverable provides an overview and detailed progress report of the work conducted within three 
pivotal tasks of the SUNRISE-6G project, while focusing on the requirements of the different services and as 
they have changed since moving in their implementation. The deliverable addresses technological and 
operational aspects critical to developing the SUNRISE-6G ecosystem of resources. The document is a re-
iteration of the previous SUNRISE-6G D2.1 [2] with focus on the updates on the requirements for the 
federation solution, 6G library and individual components, and the experimentation facility as a whole.  

The deliverable is the outcome of the work done within the two WP2 “Architecture design and 
Requirements analysis” tasks on T2.2 “Requirements and Specifications for the Federation of the Facility” 
and T2.3 “Requirements and Specifications for the 6G library and Experimentation Plane”. T2.1 “Business 
requirements analysis and Use Case scenario definition” focused on a market and business analysis and 
identified the gaps that SUNRISE-6G technologies can bridge to fulfil the project’s Use Case (UC) enabling 
service requirements. These insights guide the definition of detailed UC requirements and objectives, 
including their technical parameters, applications, and KPIs / Key Value Indicators (KVIs), which serve as 
blueprints for implementation. The business related requirements and UC-related requirements have been 
included within D2.1 and remain unchanged.  

Task 2.2 emphasises on the elicitation of requirements for the interconnection and federation of the 
SUNRISE-6G facility. The work within this task outlines specifications for testbed interconnections, the 
Open Federation Framework and AI Federation approaches, enabling seamless end-to-end (E2E) service 
delivery. This task incorporates standards analysis (e.g., GSMA, ETSI, 3GPP) to ensure alignment and 
address gaps, laying the groundwork for WP3’s federation solution. As such, initial requirements have been 
included within D2.1 but have been promptly updated as the initial implementations are under-way. 
Requirements are organised as functional and non-functional, and categorised according to the MoSCoW 
analysis. 

Task 2.3  integrates the experimentation plane with the 6G Library of components, exposing them to 
external experimenters while considering the maturity levels of participating testbeds. This effort maps 
identified requirements for functional and architectural designs, enabling cohesive development across 
project WPs. Within this document, this report presents the requirements for the different components and 
detail the extent to which they have been addressed as the initial versions of library components and the 
experimentation plane are published.  

The results from these tasks underpin the SUNRISE-6G architectural vision and how the implementation of 
each component is articulated within the overall system design. This final version of requirements ensures 
how the final foundational elements are in place for innovative 6G-enabled services, architectures, and 
applications within SUNRISE-6G. 

2.1 Mapping SUNRISE-6G Outputs 

The purpose of this section is to map SUNRISE-6G Grant Agreement (GA) commitments, both within the 
formal Deliverable and Task description, against the project’s respective outputs and work performed. 

Table 1: Adherence to SUNRISE-6G GA Deliverable & Tasks Descriptions 

SUNRISE-6G 
Task No. and 

Title 
SUNRISE-6G GA Task Description 

Respective 
Document 
Chapter(s) 

Justification 

T2.2 
“Requirements 
and 
Specifications for 

This task performs the elicitation of 
requirements for the interconnection and 
federation of the SUNRISE-6G facility, in 
terms of testbed interconnection (e.g., via 

Chapter 3 

 

Chapter 3 provides the 
final version of 
requirements for the 
interconnection and 
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the Federation of 
the Facility” 

GEANT VPN links) software aspects (i.e., 
the Open Federation Framework) which is 
implemented in T3.1 and T3.2. Those will 
be mapped to the specifications of 
functionalities and operational capabilities 
to be offered to vertical service providers 
while making use of the federated facilities, 
as well as the required interactions among 
the distributed federation platforms in 
order to deliver an end-to-end service 
chain. Additionally, this task will deliver the 
requirements and specifications of the AI 
Federation approach, fully defining the 
internal components of the E2EAI toolkit 
and its decentralized MLOPS workflows. 
Such detailed requirements and 
specifications are oriented to allow the 
vertical service providers to natively 
exploit the capabilities of the mobile 
network, while leveraging on the extended 
capabilities and flexibility offered via the 
aggregation of multiple facilities. Suitability 
of available reports and recommendation 
documents from related standardization 
activities (i.e., GSMA, ETSI, 3GPP) will be 
analysed, with the aim also to fulfil any 
identified gaps. The output of this task will 
serve as a blueprint for the design, 
development, and implementation of the 
federation solution in WP3. 

federation of the 
SUNRISE-6G facility: 
testbed 
interconnection and 
software aspects. AI 
Federation approach is 
also examined and 
detailed requirements 
to both the E2EAI 
toolkit components 
and the decentralized 
MLOPS workflows are 
listed. MoScOW 
analysis on the 
different requirements 
is included. 

T2.3 
“Requirements 
and 
Specifications for 
the 6G library 
and 
Experimentation 
Plane” 

This task will lay the foundations for 
subsequent development work related to 
the development of the experimentation 
plane in T3.3 (Portal Service) and ILDM 
functionality (T3.4) as well as of the new 6G 
library of components developed within 
WP4. This task will also define the 
experimentation APIs of Test Cases, which 
are linked with the 6G Library of 
components and make them externally 
accessible by experimenters outside the 
project. The involved technologies, 
methods, and the SUNRISE-6G approach to 
Testing-as-a-Service (TaaS) which involves 
People, Process, and Data handling aligned 
with the EOSC. The maturity levels of the 
underlying 6G Library components and 
testbeds are also taken into account (e.g., 
SLICES-RI Phase 4 testbeds expose all 
assets via fully converged APIs and 
experimentation tools). The identified 

Chapter 4 

Chapter 4 outlines the 
final requirements for 
the experimentation 
plane and IDLM 
functionality, as well 
as the requirements 
for the 6G library 
components to be 
developed by the 
SUNRISE-6G project.  
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requirements will then be analysed and 
mapped to functional requirements and 
serve as basis for the architecture design 
and technical specifications definition. 

Deliverable Description 

Deliverable D2.3 – Report on Requirements 

Final report on Requirements of the Federation solution, 6G library and experimentation facility 

2.2 Deliverable Overview and Report Structure 

Chapter 3 lists the final functional and non-functional requirements driven by the technologies to be 
supported. Functional requirements touch upon key aspects of the SUNRISE-6G platform:  

• the Ecosystem approach,  
• the Federation capabilities,  
• the AI/Machine Learning (ML) Federation, from the angle of the Operator Platform concept.  

Chapter 4 outlines the final requirements for the 6G enablers that will be developed during the project, the 
final experimentation plane requirements, and IDLM functionality.  

2.3 Advancements with respect to D2.1 

This is the second iteration of the SUNRISE-6G deliverable on requirements for the architectural design of 
the project. For all the requirements, we detail if they are still valid as per the D2.1 “Report on 
Requirements” document, updated, or new requirements that emerged during the design/development of 
each component. We also provide details on their status (In Progress - Unchanged / Done / Postponed/ 
Dropped / Updated / Newly Identified) in order to reflect their fulfilment status. Moreover, for each one of 
them we provide information on how they are addressed, linking them with the work done under the rest 
of the SUNRISE-6G WPs. We note that since this document is a requirements analysis, the aforementioned 
indicators detail their status with respect to the D2.1 document.  

Hence, “In Progress – Unchanged” shows that the requirement is still valid, and the respective partners are 
in the process of addressing it, “Done” means that the requirement has been addressed with respect to what 
has been already implemented, etc. Information on the progress is provided per each requirement, and the 
components that contribute towards addressing it. 

In specific, the following changes were implemented compared to the initial deliverable on requirements 
(D2.1): 

• Section 3: 
o Updates on the status of each requirement, within the context of the SOP, and the AI 

federation platform. General requirements are reported for the Operator platform, 
requirements that enable the SOP to function properly, Edge-enabling requirements, 
security requirements, and requirements for the exposure and consumption of network 
capabilities. These requirements are in progress of addressing them as initially reported 
within D2.1 and are updated mainly with respect to their naming conventions, applicable 
use cases and functional tests. Updates are given on the components that need to be in place 
according to the SOP architecture. With respect to the AI federation platform, requirements 
are given for the E2EAI framework, and the MLOps workflow management. Advances with 
respect to D2.1 include the conclusion of two requirements, as the respective functionalities 
on model sharing have been implemented, while the rest remain under implementation 
(hence marked as Unchanged-In Progress and details provided for the respective 
developments). 

o For each requirement, there is an indication on its status, adding a new line to each table. 
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o For each requirement, there is a “Details” section that informs the reader on how this 
requirement is actually being addressed by the implementation. 

o The IDs on several of the requirements have been updated to better reflect the component 
that they are addressing. 

o The applicable UCs for each of the requirements have been updated, to reflect where they 
are applied. 

• Section 4:  
o Updates on the status of each requirement for the 6G Library components, the 

Experimentation Plane, and the IDLM framework. Specifically, for the 6G Library 
components, the implementation on the multi-RAT Dual connectivity for NTN-terrestrial 
access enabler has addressed all the requirements that where reported with D2.1. Similarly 
for the AI decision engine for intent actuation enabler, two of the requirements that regard 
the sharing of models have been marked as Done, while the rest remain in progress. For the 
rest of the 6G Library components the implementation is on-going, and hence we provide 
short updates on how the respective enablers are currently being addressed. Regarding the 
SUNRISE-6G portal and IDLM engine, the requirements are marked as in progress, and 
updates are provided on how they are being addressed. All the requirements reported 
within D2.1 on the Experimentation SDK have been addressed with the development of the 
adaptation framework and are therefore marked as “Done”. 

o For each requirement, indications are provided regarding the status of the requirement 
based on the implementation progress, together with a short explanation on what has been 
done. 
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3 SUNRISE-6G Technical Requirements  

This section comprehensively describes the SUNRISE-6G technical requirements (functional and non-
functional), including those for the SUNRISE-6G Ecosystem, Federation, and AI Federation.  For all the 
requirements, this section details if they are still valid as per the D2.1 Report on Requirements document, 
updated, or new requirements that emerged during the design/development of each component. We also 
provide details on their status (In Progress - Unchanged / Done / Postponed/ Dropped / Updated / Newly 
Identified) and information on how they are addressed during the implementation process.  

3.1 Objectives 

This section establishes the functional requirements for the SUNRISE-6G platform, focusing on the 
federation of operators' systems and the integration of AI-driven capabilities. The requirements address 
key aspects such as interconnection and AI capabilities -including the E2EAI toolkit and decentralised 
MLOPS and 6G experimentation facilities. Each requirement includes associated topics, priorities, actors, 
and acceptance criteria, ensuring a structured foundation for the platform's development and evaluation. 

3.2 SUNRISE-6G Operator Platform 

The SUNRISE-6G project incorporates the Operator Platform (OP) concept, as defined by the GSMA 
Operator Platform Group (OPG) [3] [4] . The OP serves as a framework for standardised access to Edge 
Cloud and Network capabilities, enabling operators and federated partners to expose these resources to 
application providers while ensuring interoperability between operators, vendors, and service providers. 
It should be highlighted that, from now onwards, all parties forming the OP’s ecosystem as well as the 
architectural functional blocks are referred to with capitalised initial letters.  

For instance, Operator is written instead of operator, to ensure easy differentiation. An OP is responsible 
for the access management to Edge resources and Network capabilities owned by either a single Operator 
or a federation of Operators. An Operator with its own OP instance provides Network capabilities to 
Application Providers and ensures connectivity for (UEs).  

Another key participant in the OP ecosystem is the Application Provider, which uses Edge Cloud and 
Network resources to deploy its application instance through an OP. An OP's Availability Zone represents 
the most detailed level of abstraction available to an Application Provider looking to deploy applications on 
the Edge Cloud. 

 

Figure 1: Operator Platform Diagram defined by GSMA 

Figure 2 illustrates the functional architecture of the SOP, structured as a microservice-based system. Each 
microservice is responsible for a specific stage in the transformation of a northbound API (NBI) request into 
a platform-specific command directed at the underlying testbed. The modules shown in light red represent 
the internal components of the SOP, while the blue and yellow sections correspond to two distinct operator 
domains. These domains may cover different infrastructures, administrative entities, and geographical 
regions, highlighting the federated and multi-operator nature of the SUNRISE-6G environment. 
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Figure 2: Functional Architecture of the SUNRISE-6G Operator Platform 

3.3 Federation Requirements 

This section outlines a comprehensive set of the requirements for the SOP. The federation solution in 
SUNRISE-6G focuses on enabling seamless interconnection and interoperability among multiple SOP 
instances while adhering to the GSMA OPG.02 standard and leveraging established best practices. 
Additionally, these requirements specify essential mechanisms for resource sharing, interface 
compatibility, and secure collaboration across federated networks, which are vital for a seamlessly 
integrated operational environment. For all subsequent requirements presented in this Section, a set of 
priorities, Must-have (M), Should-have (S), Could-have (C), and Will-Not-Have (W), has been established, 
based on GSMA OPG guidelines. 

3.3.1 General Requirements   

This section lays out the general requirements that form the baseline for any SOP instance. These 
foundational principles, crucial for the SOP's design and federated operation, are detailed in  Table 2. 

Table 2: General Requirements for any SOP Instance 

ID TR-NF-Federation-1 Title Operator Platform Instance 

Type Domain Priority 
UC1 

Reliability Federation M (Must-Have) 

Topic Role Related Task 

General Requirements Testbed Provider 
T3.1, T3.2, 
T5.1 

Description 
For each Operator supporting the SOP architecture, an SOP instance shall be 
responsible for managing the resources and services the SOP exposes in that 
Operator's network. 
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Rationale 
Ensures clear delineation of responsibilities and efficient management of 
resources within each Operator's network. 

Acceptance Criteria 
Verify that each Operator has a dedicated SOP instance managing the resources 
and services specific to their network. 

Status In Progress - Unchanged 

Details The fulfilment of this TR is intrinsic to the SOP architecture. 

 

ID TR-NF-Federation-2 Title Tenant Application Isolation 

Type Domain Priority 
UC1 

Reliability Federation M (Must-Have) 

Topic Role Related Task 

General Requirements Testbed Provider T3.1, T5.1 

Description 
An SOP shall be able to effectively isolate each Tenant's applications from those 
of all the other Tenants. 

Rationale 
Ensures security and prevents interference between different Tenants' 
applications, maintaining operational integrity. 

Acceptance Criteria 
Verify Tenant applications are isolated through security testing, ensuring no 
cross-access or interference between Tenants. 

Status In Progress - Unchanged 

Details AEM, OEG, SRM, (Edge Cloud) TF capabilities support the fulfilment of this TR. 

 

ID TR-NF-Federation-3 Title Standardised Interface Definitions (EWBI) 

Type Domain Priority 
UC1 

Compatibility Federation M (Must-Have) 

Topic Role Related Task 

General Requirements Testbed Provider T3.2 

Description 
The interfaces an SOP instance offers to other parties shall be provided using 
common definitions based on GSMA OPG specifications [5] . 

Rationale 
Ensures interoperability and ease of integration between different SOP 
instances and other parties, promoting a unified approach. 
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Acceptance Criteria 
Verify that all interfaces offered by SOP instances conform to the common 
definitions and standards specified by GSMA OPG. 

Status In Progress - Unchanged 

Details FM capabilities support the fulfilment of this TR. 

 

ID TR-NF-Federation-4 Title Standardised Interface Definitions (NBI) 

Type Domain Priority 
UC1 

Compatibility Federation M (Must-Have) 

Topic Role Related Task 

General Requirements Testbed Provider T3.1 

Description 
The SOP architecture shall allow an Application Provider to use a common 
interface to manage Edge applications deployed to the subscribers of multiple 
Operators, subject to an agreement with the Operators involved. 

Rationale 
Ensures interoperability and ease of integration between different SOP 
instances and other parties, promoting a unified approach. 

Acceptance Criteria 
Verify that all interfaces offered by SOP instances conform to the common 
definitions and standards specified by GSMA OPG. 

Status In Progress - Unchanged 

Details OEG capabilities support the fulfilment of this TR. 

3.3.2 SUNRISE-6G Operator Platform Functionalities 

The functionalities offered by an SOP are organised into the following distinct categories: 

1. Application Provider Functionalities: Tools and interfaces enabling seamless application 
deployment and management. 

2. Operator Functionalities: Features supporting Operators in resource and network management 
within the federation. 

3. Partner OP Functionalities: Interoperability and resource-sharing mechanisms between 
federated Operators. 

4. End-User Functionalities: Requirements ensuring secure, efficient, and user-friendly access to 
applications and services. 

This structured approach to categorizing functionalities offered by an SOP ensures that the diverse needs 
of stakeholders are systematically addressed and aligned with the SOP’s objectives.  

3.3.2.1 Functionalities offered to Application Providers 

The functionalities offered by an SOP instance to Application Providers are outlined in Table 3. 
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Table 3: Functionalities offered to Application Providers by an SOP Instance 

ID TR-F-Federation-5 Title Facilitated Interfaces for Application Providers 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Functionality offered to Application 
Providers 

Application service provider T3.1 

Description 
The interfaces that a SOP provides to the Application Providers for deploying 
Edge applications shall allow for easy deployment of application instances. 

Rationale 
Streamlines the deployment process and reduces complexity for Application 
Providers. 

Acceptance Criteria 
Verify that the deployment process through the SOP interfaces provided to 
Application Providers aligns with the common definitions and standards 
specified by GSMA OPG. 

Status In Progress - Unchanged 

Details ID corrected. OEG capabilities support the fulfilment of this TR. 

 

ID TR-F-Federation-6 Title 
Optimal Resource Utilization for Deployed Edge 
Applications 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Functionality offered to Application 
Providers 

Application service provider T3.1, T5.1 

Description 
An SOP shall allow an Edge application to be deployed within an Operator 
network where it can utilize the optimum resources. 

Rationale 
Maximizes the efficiency and performance of Edge applications by leveraging 
the optimum available resources. 

Acceptance Criteria 
Verify that the deployment of Edge applications within an Operator network 
automatically aligns with the optimal resource usage. 

Status In Progress - Unchanged 

Details 
ID corrected. SRM and (Edge Cloud) TF capabilities support the fulfilment of this 
TR. 
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ID TR-NF-Federation-7 Title 
Hidden Architecture and Network Complexity from 
Application Providers 

Type Domain Priority 
UC1 

Usability Federation M (Must-Have) 

Topic Role Related Task 

Functionality offered to Application 
Providers 

Application service provider T3.1 

Description 
A SOP instance shall hide the complexity of the SOP architecture, the Operator 
networks involved and client access to those networks from the Application 
Providers. 

Rationale 
Enables Application Providers to focus on application development and 
deployment without the need to understand or manage the underlying network 
and architecture complexities. 

Acceptance Criteria 
Verify that the complexity of the architecture and networks is not exposed to 
Application Providers, maintaining a simplified interface for application 
management. 

Status In Progress - Unchanged 

Details AEM, OEG capabilities support the fulfilment of this TR. 

 

ID TR-NF-Federation-8 Title 
Separation of Concerns Between SOP and Application 
Providers 

Type Domain Priority 
UC1 

Security Federation M (Must-Have) 

Topic Role Related Task 

Functionality offered to Application 
Providers 

Application service provider 
T3.1, T3.2, 
T5.1 

Description 
There shall be a "separation of concerns" of the SOP and the Application 
Providers, meaning that the Application Providers and SOP do not require 
knowledge of each other's internal workings and implementation details. 

Rationale 
Enhances modularity by isolating the operational details between the SOP and 
Application Providers. 

Acceptance Criteria 
Verify that the SOP and Application Providers operate independently without 
the need to share internal workings. 

Status In Progress - Unchanged 
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Details The fulfilment of this TR is intrinsic to the SOP architecture. 

 

ID TR-F-Federation-9 Title 
Cloud Resource Utilization for VM and Container 
Deployment 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Functionality offered to Application 
Providers 

Application service provider T5.1 

Description 
The SOP architecture shall enable the utilization of cloud resources that support 
deploying applications as VMs or Containers 

Rationale Facilitates flexibility and scalability in application deployment. 

Acceptance Criteria 
Verify that cloud resources can effectively support the deployment of 
applications as either VMs or Containers. 

Status In Progress - Unchanged 

Details ID corrected. (Edge Cloud) TF capabilities support the fulfilment of this TR. 

 

ID TR-F-Federation-10 Title Support for VM and Container Application Packaging 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Functionality offered to Application 
Providers 

Application service provider T3.2, T5.1 

Description 
The SOP architecture shall support applications packaged as VMs and 
containers. 

Rationale Enhances the adaptability and deployment options for Application Providers 

Acceptance Criteria 
Verify the support seamless integration and deployment of applications 
packaged either as VMs or containers 

Status In Progress - Unchanged 

Details ID corrected. AM, (Edge Cloud) TF capabilities support the fulfilment of this TR. 
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ID TR-F-Federation-11 Title Usage Monitoring for Application Providers 

Type Domain Priority 
UC1 

Functional Suitability Federation S (Should-Have) 

Topic Role Related Task 

Functionality offered to Application 
Providers 

Application service provider T3.1 

Description 
The SOP architecture shall allow an Application Provider deploying an 
application using an SOP to monitor the application's usage across the networks 
on which it is deployed. 

Rationale 
It provides an Application Provider with essential insights into application 
performance across different networks, enabling effective resource 
management and optimisation. 

Acceptance Criteria 
Verify that the SOP has the interfaces provided to Application Providers to 
monitor the usage statistics of their deployed applications. 

Status In Progress - Unchanged 

Details ID corrected. OEG, SRM capabilities may support the fulfilment of this TR. 

3.3.2.2 Functionalities offered to End-Users 

Table 4 focuses on the functionalities an SOP instance offers to End-Users to ensure a high-quality service 
experience. 

Table 4: Functionalities offered to End-Users by an SOP Instance 

ID TR-F-Federation-12 Title 
Seamless and Secure End-User Access to Edge 
Applications 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Functionality offered to End-Users End-user 
T3.1, T3.2, 
T5.1 

Description 
A SOP shall allow the end-user devices to access Edge Applications deployed on 
edge resources seamlessly and securely. 

Rationale 
Ensures a smooth and secure user experience, promoting higher user security 
and satisfaction in the system. 

Acceptance Criteria 
Verify that end-user devices can access Edge Applications without noticeable 
delays or security breaches. 
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Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, FM, (Edge Cloud) TF capabilities support the fulfilment 
of this TR. 

3.3.2.3 Functionalities offered to Operators 

The offered functionalities to Operators by a SOP instance, enabling them to perform effective resource and 
network management, are covered in Table 5. 

Table 5: Functionalities offered to Operators by an SOP Instance 

ID TR-F-Federation-13 Title 
QoS Management by SOP for Interactions between an 
End-User and an Application 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Functionality offered to Operators Testbed provider T3.1, T5.1 

Description 
The SOP architecture shall allow a SOP to influence the quality of service 
delivered by the network for the interaction between an end-user device and an 
application. 

Rationale 
Ensures optimal user experience by allowing SOP to fine-tune the QoS for end-
users' interaction with an application. 

Acceptance Criteria 
Verify that the SOP can configure network parameters to adjust the QoS 
experienced by end-users accessing deployed applications. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, (Network) TF capabilities support the fulfilment of this 
TR. 

 

ID TR-NF-Federation-14 Title Inter-Operator and Inter-SOP Separation of Concerns 

Type Domain Priority 
UC1 

Security Federation M (Must-Have) 

Topic Role Related Task 

Functionality offered to Operators Testbed provider 
T3.1, T3.2, 
T5.1 

Description 
There shall be a "separation of concerns" of the Operators between each other 
and between OPs. 
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Rationale 
Promotes modularity and security by isolating the operational details between 
SOPs and between different Operators. 

Acceptance Criteria 
Verify that different SOPs and Operators operate without knowledge of each 
other's internal workings and implementation details. 

Status In Progress - Unchanged 

Details The fulfilment of this TR is intrinsic to the SOP architecture. 

 

ID TR-F-Federation-15 Title OP’s Resource Usage Monitoring for Operators 

Type Domain Priority 
UC1 

Functional Suitability Federation S (Should-Have) 

Topic Role Related Task 

Functionality offered to Operators Testbed provider T3.1 

Description 
The SOP architecture shall allow an Operator to monitor and track the usage by 
an SOP of its compute (including specialized compute), storage and networking 
resources. 

Rationale 
Enables Operators to effectively manage and optimize their resource allocation 
and usage transparency. 

Acceptance Criteria 
Validate that the Operators can access monitoring reports on their resource 
usage by an SOP. 

Status In Progress - Unchanged 

Details ID corrected. OEG, SRM capabilities may support the fulfilment of this TR. 

3.3.2.4 Functionalities offered to Partner Operator Platforms 

Table 6 is dedicated to the functionalities offered to Partner SOPs, primarily addressing mechanisms for 
interoperability and resource sharing, by an SOP instance. 

Table 6: Functionalities offered to Partner OPs by an SOP Instance 

ID TR-F-Federation-16 Title 
Inter-SOP Deployment and Management of Edge 
Applications 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Functionality offered to Partner SOPs Testbed provider 
T3.1, T3.2, 
T5.1 
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Description 

The SOP architecture shall allow an SOP to deploy, operate and manage Edge 
Applications provided by the Application Providers with a Partner SOP (when 
there is a federation agreement between the SOPs). This capability is specifically 
intended for scenarios where Edge Cloud sites are leveraged. 

Rationale 
Facilitates seamless Edge Application management and deployment by the SOP 
across federated platforms. 

Acceptance Criteria 
Verify that the SOP can perform application LCM tasks across federated SOPs 
without compatibility issues or service disruptions. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, FM, AM, (Edge Cloud) TF capabilities support the fulfilment 
of this TR. 

 

ID TR-F-Federation-17 Title 
Application Sharing between Originating and Partner 
SOPs 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Functionality offered to Partner SOPs Testbed provider 
T3.1, T3.2, 
T5.1 

Description 
The SOP architecture shall allow a Partner SOP to receive applications from 
Originating SOPs. This capability is intended explicitly for scenarios where Edge 
Cloud sites are leveraged. 

Rationale Enables a seamless service experience across different SOPs. 

Acceptance Criteria 
Validate that the SOP has the required capabilities to manage the applications 
received from Originating SOPs. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, FM, AM, (Edge Cloud) TF capabilities support the fulfilment 
of this TR. 

 

ID TR-F-Federation-18 Title Resource Usage Monitoring for Originating SOP 

Type Domain Priority 
UC1 

Functional Suitability Federation S (Should-Have) 

Topic Role Related Task 
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Edge Enabling Requirements Testbed provider T3.2 

Description 
The SOP architecture shall allow an Originating SOP to monitor and track the 
resource usage of an application in the SOP on which it has been deployed. 

Rationale 
Provides transparency and accountability, ensuring that resource utilisation 
aligns with the expected performance and agreements. 

Acceptance Criteria 
Validate that each SOP can monitor resource usage within the Partner SOP 
accurately and reliably. 

Status In Progress - Unchanged 

Details ID corrected. FM capabilities may support the fulfilment of this TR. 

3.3.3 Edge Enabling Requirements 

The Requirements related to Edge Enabling functionalities of an SOP instance are presented inTable 7, 
defining essential capabilities for efficient utilization of distributed Edge resources. 

Table 7: Edge Enabling requirements of an SOP Instance 

ID TR-F-Federation-19 Title 
Operator's Resource Exposure for End-Users to Deploy 
Application 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Edge Enabling Requirements Testbed provider 
T3.1, T3.2, 
T5.1 

Description 
An SOP shall allow an Operator to expose compute and storage resources within 
the Operator or Partner networks on which applications can be deployed. 

Rationale 
Supports the exposure of resources consumed by applications across the 
federated platform. 

Acceptance Criteria 
Verify that the SOP can expose compute and storage resources within the 
managed and federated networks and ensure that these resources are 
accessible for deployment by Application Providers. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, FM, (Edge Cloud) TF capabilities support the fulfilment 
of this TR. 

 

ID TR-F-Federation-20 Title Virtualised Edge Compute as a Service 

Type Domain Priority UC1 
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Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Edge Enabling Requirements Testbed provider 
T3.1, T3.2, 
T5.1 

Description 
An SOP shall provide Edge compute resources as a virtualised service to an 
Application Provider or another party in the SOP ecosystem (e.g. a Partner SOP 
or another Operator). 

Rationale 
Provides efficient use of resources for Application Providers to deploy Edge 
Applications across the federated platform. 

Acceptance Criteria 
Verify each OP’s ability to offer virtualised Edge compute resources to different 
parties, guaranteeing the independence and isolation of allocated resources to 
each party. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, FM, (Edge Cloud) TF capabilities support the fulfilment 
of this TR. 

 

ID TR-NF-Federation-21 Title Exclusive Management of Deployed Applications 

Type Domain Priority 
UC1 

Performance Efficiency Federation M (Must-Have) 

Topic Role Related Task 

Edge Enabling Requirements Application service provider 
T3.1, T3.2, 
T5.1 

Description 
The Application Provider is the only responsible for managing the Edge 
Applications on the virtualized resource that they have been provided with. 

Rationale 
Ensures efficient resource LCM, enhancing application performance and 
resource utilisation. 

Acceptance Criteria 
Validate the Application Provider’s ability to manage the deployed Edge 
applications, ensuring the exposure of this capability to only the application 
owner. 

Status In Progress - Unchanged 

Details OEG, SRM, FM, (Edge Cloud) TF capabilities support the fulfilment of this TR. 

 

ID TR-F-Federation-22 Title Lifecycle Management of Virtualized Resources 
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Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Edge Enabling Requirements Testbed provider T5.1 

Description 

An SOP shall manage the virtualized resources with which it has been provided. 
For example, this includes the allocation, de-allocation and potentially in-life 
management (such as scaling) of virtualized resources to a specific Application 
Provider. 

Rationale 
Provides robust resource management capabilities, ensuring efficient 
utilisation and flexibility in response to application demands. 

Acceptance Criteria 
Validate that the SOP can allocate, deallocate, and scale the virtualised resources 
as per the demands of the Application Provider. 

Status In Progress - Unchanged 

Details ID corrected. (Edge Cloud) TF capabilities support the fulfilment of this TR. 

 

ID TR-F-Federation-23 Title Resource Overload Protection 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Edge Enabling Requirements Testbed provider T3.1, T5.1 

Description 

Suppose one SOP or Application Provider overloads the virtualised resource 
assigned to the Application Instance. In that case, this should not degrade the 
performance of other resources allocated to Partner SOPs or Application 
Providers. 

Rationale 
Maintains service stability and performance consistency across the ecosystem, 
ensuring that resource overutilisation does not negatively impact other users 
within the federated platform. 

Acceptance Criteria 
Validate that the SOP can provide an effective isolation mechanism when one 
set of the virtualized resources provided to Application Providers or partner 
SOPs is overloaded. 

Status In Progress - Unchanged 

Details ID corrected. SRM, (Edge Cloud) TF capabilities support the fulfilment of this TR. 
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ID TR-F-Federation-24 Title Intra-SOP Optimal Application Relocation 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Edge Enabling Requirements Testbed provider T3.1, T5.1 

Description 
An SOP shall allow an Edge Application to be relocated to another appropriate 
Edge Cloud for optimum resource utilization. 

Rationale 
Ensures adaptive resource management, guaranteeing application performance 
by relocating it to less congested or more suitable Edge Clouds. 

Acceptance Criteria 
Validate the OP's capability to seamlessly relocate Edge Applications across 
different Edge Clouds. 

Status In Progress - Unchanged 

Details ID corrected. SRM, (Edge Cloud) TF capabilities support the fulfilment of this TR. 

 

ID TR-NF-Federation-25 Title 
Resource Allocation Privacy Between SOPs and 
Application Providers 

Type Domain Priority 
UC1 

Security Federation M (Must-Have) 

Topic Role Related Task 

Edge Enabling Requirements Testbed provider 
T3.1, T3.2, 
T5.1 

Description 
An SOP or an Application Provider does not have visibility of the resources that 
another SOP or Application Provider has been allocated with or is using. 

Rationale 
Maintains operational security and privacy, preventing potential conflicts or 
competitive disadvantages by hiding resource allocation details from other 
parties within the ecosystem. 

Acceptance Criteria 
Validate that the SOP makes the resource usage data inaccessible to 
unauthorized SOPs and Application Providers. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, FM, (Edge Cloud) TF capabilities support the fulfilment 
of this TR. 
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ID TR-NF-Federation-26 Title Unified Data Model for Virtualised Resources 

Type Domain Priority 
UC1 

Compatibility Federation M (Must-Have) 

Topic Role Related Task 

Edge Enabling Requirements Testbed provider T5.1 

Description 
All parties in the SOP ecosystem shall use the same data model for the 
virtualized resources. 

Rationale 
Ensures consistency and ease of integration across different parties, reducing 
errors that can arise from heterogeneous data handling practices. 

Acceptance Criteria 
Validate that all parties within the federated platform can interpret and use a 
common standardized data model without discrepancies. 

Status In Progress - Unchanged 

Details (Edge Cloud) TF capabilities support the fulfilment of this TR. 

 

ID TR-NF-Federation-27 Title 
Geographical Deployment Restrictions for Data 
Protection Compliance 

Type Domain Priority 
UC1 

Security Federation M (Must-Have) 

Topic Role Related Task 

Edge Enabling Requirements Application service provider 
T3.1, T3.2, 
T5.1 

Description 
The Application Provider shall be able to restrict where the Edge Application is 
deployed (country, region) to meet Data Protection requirements. 

Rationale 
Supports compliance with data protection laws by allowing Application 
Providers to control the geographical location for their application deployment, 
thereby aligning with legal and regulatory obligations. 

Acceptance Criteria 
Validate that each Application Provider is able to set and modify geographical 
deployment restrictions. 

Status In Progress - Unchanged 

Details OEG, SRM, FM, (Edge Cloud) TF capabilities support the fulfilment of this TR. 

 

ID TR-NF-Federation-28 Title Common Workflow for Edge Application LCM 
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Type Domain Priority 
UC1 

Compatibility Federation M (Must-Have) 

Topic Role Related Task 

Edge Enabling Requirements Application service provider 
T3.1, T3.2, 
T5.1 

Description 
The process lifecycle management of Edge Applications should be based on a 
common workflow for deployment. 

Rationale 
Promotes efficiency and uniformity in the management of Edge Applications by 
reducing potential incompatibilities. 

Acceptance Criteria 
Validate that all Application Providers follow a standardised workflow for Edge 
Applications management. 

Status In Progress - Unchanged 

Details OEG, SRM, FM, (Edge Cloud) TF capabilities support the fulfilment of this TR. 

 

ID TR-F-Federation-29 Title 
Optional Edge Monitoring is provided for Application 
Providers 

Type Domain Priority 
UC1 

Security Federation C (Could-Have) 

Topic Role Related Task 

Edge Enabling Requirements Testbed provider T3.1, T3.2 

Description 
It shall be optional for an SOP to provide telemetry or other resource-related 
metrics from the Edge node to Application Providers or other SOPs. 

Rationale 
Provides Application Providers with capabilities such as performance 
monitoring and operations optimisation. 

Acceptance Criteria 
Validate that the telemetry and other metrics are correctly collected and 
transmitted from Edge nodes to Application Providers, ensuring improvements 
in their operational efficiency. 

Status In Progress - Unchanged 

Details ID corrected. OEG, SRM, FM capabilities may support the fulfilment of this TR. 

3.3.4 Security Requirements 

 

Table 8 presents the security requirement of an SOP, which ensure reliable operations. 
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Table 8: Security Requirements Considered in an SOP Instance 

ID TR-NF-Federation-30 Title Hidden Topology and Configuration Data 

Type Domain Priority 
UC1 

Security Federation C (Could-Have) 

Topic Role Related Task 

Security Requirements Testbed provider 
T3.1, T3.2, 
T5.1 

Description 
An SOP shall not expose its configuration data and internal topology (topology 
hiding) to Application Providers and federated Partner SOPs. 

Rationale 
It prevents potential security vulnerabilities and unauthorised access by 
shielding sensitive data about the network's internal topology and 
configurations. 

Acceptance Criteria 
Validate that configuration data and internal topology of the SOP are not 
accessible to federated parties and application providers. 

Status In Progress - Unchanged 

Details The fulfilment of this TR is intrinsic to the SOP architecture. 

 

ID TR-NF-Federation-31 Title 
Data Exposure to Authenticated and Authorised 
Entities 

Type Domain Priority 
UC1 

Security Federation C (Could-Have) 

Topic Role Related Task 

Security Requirements Testbed provider T3.1 

Description 
The permitted data shall be exposed only to authorized and authenticated 
entities. 

Rationale 
Ensures data confidentiality and integrity by limiting access to sensitive 
information strictly to verified and necessary parties, reducing the risk of data 
breaches. 

Acceptance Criteria 
Validate that only authenticated and authorized entities can access specified 
data sets based on common established security policies. 

Status In Progress - Unchanged 

Details AEM capabilities support the fulfilment of this TR. 

 



D2.3 “Final report on Requirements of the Federation Solution, 6G Library and Experimentation Facility” 

©SUNRISE-6G  Page | 30  

ID TR-NF-Federation-32 Title Integrity Protection of Identifiers 

Type Domain Priority 
UC1 

Security Federation C (Could-Have) 

Topic Role Related Task 

Security Requirements Testbed provider T3.1 

Description 
An SOP shall adopt an integrity protection mechanism for the various identifiers 
in use (such as resource IDs, user/subscriber IDs, session IDs, application IDs). 

Rationale 
Secures the identity verification processes and data transactions within the 
platform. 

Acceptance Criteria 
Validate that all OPs deploy common integrity protection mechanisms to ensure 
all identifiers remain secure and unaltered. 

Status In Progress - Unchanged 

Details Priority corrected. AEM capabilities may support the fulfilment of this TR. 

3.3.5 Exposure of Network Capabilities 

The specific requirements governing the exposure of network capabilities by an SOP instance are detailed 
in Table 9. 

Table 9: Requirements for Properly Exposing Network Capabilities by an SOP instance 

ID TR-F-Federation-33 Title 
 Support and Enable Network Capability Exposure 
Across Operator Networks 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Exposure of Network Capabilities Testbed provider 
T3.1, T3.2, 
T5.1 

Description 

An SOP shall support and enable the exposure of its available network 
capabilities to Application Providers, Partner OPs, and within its own network. 
This facilitates efficient application deployment, optimized resource utilization, 
and enhanced service offerings across the federation. 

Rationale 

Ensures efficient application deployment within the federation platform, 
resulting in improved application performance and user experience. and 
resource efficiency by allowing stakeholders to access and leverage available 
network capabilities. 

Acceptance Criteria Validate that the SOP supports a common protocol for exposing network 
capabilities, ensures their accurate access and utilization by Application 
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Providers and Partner OPs, and enables successful application deployment 
within the federation. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, FM, (Edge Cloud) TF capabilities support the fulfilment 
of this TR. 

 

ID TR-NF-Federation-34 Title Need-to-Know Basis for Network Capability Exposure 

Type Domain Priority 
UC1 

Performance Efficiency Federation C (Could-Have) 

Topic Role Related Task 

Exposure of Network Capabilities Testbed provider T3.1, T3.2 

Description 
An SOP shall expose network capabilities and resource data (e.g., compute and 
storage) to Application Providers and federated Partner OPs following the 
'need-to-know' principle. 

Rationale 
Maintains operational efficiency by ensuring that only essential information is 
shared with parties. 

Acceptance Criteria 
Validate that the SOP employs a dynamic access control system that ensures 
data exposure is based on the specific roles and requirements of Application 
Providers and federated Partner OPs. 

Status In Progress - Unchanged 

Details OEG, FM capabilities support the fulfilment of this TR. 

 

ID TR-F-Federation-35 Title 
Extended Network Capability Exposure with 3GPP API 
Integration 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Exposure of Network Capabilities Testbed provider T3.1, T5.1 

Description 
An SOP shall allow the exposure of Operator network capabilities beyond Edge 
resources by consuming southbound network capabilities exposed via 3GPP 
APIs. 

Rationale 
Allows the SOP to offer integrated 3GPP network capabilities, beyond Edge 
resources, enhancing the flexibility and network reachability. 
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Acceptance Criteria 
Validate that a seamless integration of 3GPP exposed network capabilities is 
available, and these integrated network capabilities can be exposed to 
Application Providers. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, (Network) TF capabilities support the fulfilment of this 
TR. 

 

ID TR-F-Federation-36 Title 
Exposure of Control Capabilities to Application 
Providers 

Type Domain Priority 
UC1 

Functional Suitability Federation S (Should-Have) 

Topic Role Related Task 

Exposure of Network Capabilities Testbed provider T3.1, T5.1 

Description 

An SOP shall be able to expose control capabilities to the Application Provider. 
These are network capabilities that allow controlling certain network 
behaviours or characteristics, e.g., applying a QoS profile to a session or Traffic 
Influence. 

Rationale 
The Application Provider can control specific network characteristics to 
enhance service quality and user experience. 

Acceptance Criteria 
Validate that the SOP can provide Application Providers and Partner OPs with 
access to and control over the exposed control capabilities. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, (ORAN) TF capabilities support the fulfilment of this 
TR. 

 

ID TR-F-Federation-37 Title 
Access and QoS Options Exposure to Application 
Providers 

Type Domain Priority 
UC1 

Functional Suitability Federation S (Should-Have) 

Topic Role Related Task 

Exposure of Network Capabilities Testbed provider T3.1, T5.1 

Description 
A SOP shall expose the available service access with their QoS options to the 
Application Providers for them to choose the wanted connection options and 
their priority. 
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Rationale 
Provides Application Providers with the ability to optimize their QoS options 
and their priorities, enhancing overall application performance and user 
satisfaction. 

Acceptance Criteria 
Validate that all OPs have the capability to expose their available services and 
their QoS options to Application Providers, using a standardized mechanism. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, (Network and ORAN) TF capabilities support the 
fulfilment of this TR. 

 

ID TR-F-Federation-38 Title 
Discovery of Supported QoS Mechanisms by 
Application Providers 

Type Domain Priority 
UC1 

Functional Suitability Federation S (Should-Have) 

Topic Role Related Task 

Exposure of Network Capabilities Testbed provider T3.1, T5.1 

Description 
An Application Provider should be able to discover which QoS mechanisms are 
supported in the network where the UE is consuming its service. 

Rationale 
Allows Application Providers to make informed decisions on how to configure 
their applications optimally, based on the available QoS mechanisms. 

Acceptance Criteria 
Validate that each SOP can expose the QoS options available within its network 
to Application Providers. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, (Network) TF capabilities may support the fulfilment of 
this TR. 

 

ID TR-F-Federation-39 Title Subscription to Network Events 

Type Domain Priority 
UC1 

Data Federation M (Must-Have) 

Topic Role Related Task 

Exposure of Network Capabilities Testbed provider T3.1, T5.1 

Description An SOP shall be able to subscribe to network events (including network 
analytics information). The information obtained may be used within the SOP, 
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for example, for the orchestration of Application Instances, or be exposed to the 
Application Provider or a Partner SOP. 

Rationale 
Facilitates proactive management and responsive adjustments to network 
operations by enabling each SOP to stay informed about the Network events and 
metrics. 

Acceptance Criteria 
Validate that all OPs can subscribe to network events and analytics using a 
unified event exposure mechanism. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, (ORAN) TF capabilities support the fulfilment of this 
TR. 

 

ID TR-F-Federation-40 Title Exposure of Network-Related Statistics and Analytics 

Type Domain Priority 
UC1 

Data Federation C (Could-Have) 

Topic Role Related Task 

Exposure of Network Capabilities Testbed provider T3.1, T5.1 

Description 
The SOP architecture shall allow an Operator to expose, when available, 
network related statistics and analytics to Application Providers and Partner 
OPs. 

Rationale 
Provides Application Providers and Partner OPs with improved network 
optimization and application performance through accessible, detailed network 
metrics and analyses. 

Acceptance Criteria 
Validate that Operators are able to provide detailed and actionable network 
statistics and analytics to authorized Application Providers and Partner OPs. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, (ORAN) TF capabilities support the fulfilment of this 
TR. 

 

ID TR-F-Federation-41 Title Generic Event Subscription Mechanism 

Type Domain Priority 
UC1 

Functional Suitability Federation C (Could-Have) 

Topic Role Related Task 

Exposure of Network Capabilities Testbed provider T3.1, T5.1 
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Description 
An SOP shall provide a generic event subscription mechanism for those events 
exposed to the Application Provider as well as those exposed to a Partner SOP. 

Rationale 
Ensures that all parties within the ecosystem can access essential event data in 
a standardized manner, promoting uniformity and ease of integration. 

Acceptance Criteria 
Validate that each SOP can adapt a commonly agreed event subscription 
mechanism to provide the exposed events to the Application Provider and those 
exposed to a Partner SOP. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, (ORAN) TF capabilities support the fulfilment of this 
TR. 

 

ID TR-NF-Federation-42 Title 
Exposure of End-User's Profile Data to Application 
Providers 

Type Domain Priority 
UC1 

Data Federation C (Could-Have) 

Topic Role Related Task 

Exposure of Network Capabilities Testbed provider T3.1, T5.1 

Description 
The SOP architecture shall allow an Operator to expose the End-User's profile 
data to the Application Provider. 

Rationale 
Enables Application Providers to tailor services and applications to individual 
user profiles, improving personalization and user engagement. 

Acceptance Criteria 
Validate that each Operator can securely share user's profile data with 
Application Providers. 

Status In Progress - Unchanged 

Details OEG, SRM, (ORAN) TF capabilities support the fulfilment of this TR. 

 

ID TR-F-Federation-43 Title Exposure of Performance KPIs to Application Providers 

Type Domain Priority 
UC1 

Data Federation C (Could-Have) 

Topic Role Related Task 

Exposure of Network Capabilities Testbed provider T3.1, T5.1 
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Description 
If available, an SOP should be able to expose KPIs to the Application Provider. 
Network performance attributes such as throughput, latency, and reliability 
could be used to ensure the Application Provider’s requirements are met. 

Rationale 
Allows Application Providers to assess and ensure that their applications meet 
the intended performance criteria. 

Acceptance Criteria 
Validate that each SOP is equipped with a standardised/agreed KPI exposure 
system, verifying that it can accurately reflect network performance attributes 
to Application Providers. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, (ORAN) TF capabilities support the fulfilment of this 
TR. 

3.3.6 Consumption of Network Capabilities 

Finally, Table 10 addresses the requirements to enable the consumption of Network Capabilities. 

Table 10: Requirements for the Consumption of Network Capabilities enabled by an SOP instance 

ID TR-F-Federation-44 Title 
E2E Network Capability Consumption by Application 
Providers 

Type Domain Priority 
UC1 

Functional Suitability Federation M (Must-Have) 

Topic Role Related Task 

Consumption of Network Capabilities Testbed provider 
T3.1, T3.2, 
T5.1 

Description 
The SOP architecture shall allow an Application Provider to consume network 
capabilities for their end-to-end application. 

Rationale 
This enables an Application Provider to fully integrate and leverage the 
network's capabilities to improve its E2E application performance and end-user 
experience. 

Acceptance Criteria 
Validate that each Application Provider can efficiently access and consume the 
exposed network capabilities using the allocated resources. 

Status In Progress - Unchanged 

Details ID corrected. OEG, SRM, FM, TFs capabilities support the fulfilment of this TR. 

 

ID TR-F-Federation-45 Title Flexible Network Capability Requests for Data Sessions 

Type Domain Priority UC1 
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Functional Suitability Federation S (Should-Have) 

Topic Role Related Task 

Consumption of Network Capabilities Testbed provider 
T3.1, T3.2, 
T5.1 

Description 

An SOP shall allow an application to request network capabilities for:  

i. any data session established between Application Client and Application 
Instance,  

ii. specific data sessions between a subset of Application Clients or a subset 
of Application Instances,  

iii. a particular time period of data sessions between Application Client and 
Application Instance. 

Rationale 
Ensures that an application can dynamically optimise its performance and 
resource allocation, adapting to varying operational conditions and user 
demands. 

Acceptance Criteria 
Validate that each SOP can respond appropriately to an application's network 
capability request, adapting its capabilities according to the requested data 
session configurations and durations. 

Status In Progress - Unchanged 

Details 
ID corrected. OEG, SRM, FM, (Network and ORAN) TF capabilities support the 
fulfilment of this TR. 

3.4  AI Federation Requirements  

This section outlines the technical requirements (functional and non-functional) for the SUNRISE-6G 
platform's AI Federation capabilities. These requirements are specific to AI workflows and features, 
including a separate E2EAI toolkit and automated MLOps workflows envisioned in the platform. 

3.4.1 E2EAI Federation Framework  

The E2E AI Federation framework aims to deliver joint AI/ML experimentation workflows for 6G 
experimentation involving multiple testbeds. Below, in Table 11 the system and functional and non-
functional requirements for the E2E AI Federation framework are described. 

Table 11: Functional Requirements to E2EAI Federation Framework 

ID  
TR-F-AIaaS 
and MLOps-1 

Title  Model Transfer Learning Support UC2 

Type  Domain  Priority  Topic  Role  

Functional  AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider, Experimenter 

Description  
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Support for pre-trained model sharing across testbeds, allowing models to be fine-tuned or adapted to local 
datasets in different environments. 

Rationale  
Enable domain-specific customisation while ensuring model consistency 
across environments. 

Acceptance Criteria  
Allow localised fine-tuning based on sensed environmental data and 
experimental datasets from each testbed. 

Related Tasks  T2.2, T2.4, T3.4, T4.3 

Status In Progress - Unchanged 

Details 
Model Registry and Artifact Storage already implemented to support 
registration, storage and downloading/transfer of (pre-trained) models. 

 

 ID  
TR-F-AIaaS and 
MLOps-2 

Title  
Federated Management of ML 
Assets 

UC2 

Type  Domain  Priority  Topic  Role  

Functional  AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider 

Description  

Building incremental repositories of reusable AI models and assisting in their finetuning (or domain 
adaptation). The trained models are then “served” to Edge Intelligence agents to drive predictions, 
actuations, and infrastructure control. 

Rationale  
Enable the model sharing and distribution across testbeds to support reuse and 
collaboration. 

Acceptance Criteria  
Verify that model registration and sharing is feasible across the AI federated 
platforms. 

Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 

Status Done 

Details 
The centralized MLFlow Model Registry has been implemented in the ISI/ATH 
testbed. Registration and sharing of ML models successfully tested. 

 

ID  
TR-F-AIaaS and 
MLOps-3 

Title  Monitoring and Logging UC2 

Type  Domain  Priority  Topic  Role  
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Functional  AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider, Experimenter 

Description  

Real-time performance monitoring across testbeds to assess transfer learning effectiveness, resource 
utilisation, and task completion times. 

Rationale  
Centralised logging for model performance metrics and system operations to 
facilitate troubleshooting and continuous improvement. 

Acceptance Criteria  
Validate that the Operators can access monitoring reports to compare 
parameters and results. 

Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 

Status In Progress - Unchanged 

Details 
Thanos (and sub-modules) implementations are in place in the global MLOps 
stack. Implementations to be replicated in federated testbeds and access, 
logging and continuous monitoring to be tested. 

 

ID  
TR-F-AIaaS 
and 
MLOps-4 

Title  Continual Learning Support UC2 

Type  Domain  Priority  Topic  Role  

Functional  AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider, Experimenter 

Description  

The framework should support mechanisms for continually updating models when new data arrives 
without requiring complete retraining from scratch. 

Rationale  Dynamic Model Update Mechanism 

Acceptance Criteria  
Verify implementation of modular pipelines that allow adding, updating, or 
removing components in response to new data patterns. 

Related Tasks  T2.2, T2.4, T3.4, T4.3 

Status In Progress - Unchanged 

Details Discussions are underway for ways this will be implemented. 
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ID  
TR-F-AIaaS 
and 
MLOps-5 

Title  Model Drift Detection UC2 

Type  Domain  Priority  Topic  Role  

Functional  AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider, Experimenter 

Description  

Automatically monitor model performance and detect data or concept drift to trigger continual learning 
processes. 

Rationale  
By monitoring model drift, organisations can identify when models start to lose 
accuracy or become less reliable due to changes in data distributions or other 
factors. 

Acceptance Criteria  Verify that pipeline components can monitor model drift. 

Related Tasks  T2.2, T2.4, T3.4, T4.3 

Status In Progress - Unchanged 

Details Currently under development in the KUL/ICOM testbed.  

 

ID  
TR-NF-AIaaS 
and MLOps-1 

Title  
Interoperability between MLOps 
Frameworks 

UC2 

Type  Domain  Priority  Topic  Role  

Interoperability AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider 

Description  

Support for multiple ML and deep learning frameworks (e.g., TensorFlow, PyTorch) to ensure flexibility 
across different testbeds. Enable containerisation (e.g., Docker or Kubernetes) to make portable models 
across different environments. 

Rationale  
The framework must support multiple ML frameworks and toolchains to 
facilitate flexibility across testbeds with varying technical constraints. 

Acceptance Criteria  
Verify that integrated components of the E2E AI framework can interface with 
each other.  

Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 
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Status In Progress - Unchanged 

Details 
Interoperability for ML/DL frameworks is achieved via the MLFLow set-up. 
Interoperability of MLFlow and Kubeflow is currently tested. 

 

ID  
TR-NF-AIaaS 
and MLOps-2 

Title  ML Models Interoperability UC2 

Type  Domain  Priority  Topic  Role  

Interoperability AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed provider, Experimenter 

Description  

Models uploaded to centralised Model registry should follow an ML-specific format to allow knowledge and 
model sharing among federated testbeds. 

Rationale  
Follow industry MLOps best practices and frameworks (e.g., MLflow, 
Kubeflow) for compatibility and process alignment. 

Acceptance Criteria  
Verify that all registered models share a common data model (standardised 
schema/format). 

Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 

Status In Progress - Unchanged 

Details 
The MLflow Model is used as the standard format for packaging ML models for 
use in a variety of downstream tools. Testing by all federating testbeds is 
pending. 

 

ID  
TR-NF-AIaaS 
and MLOps-3 

Title  
Federated Learning support and 
data privacy 

UC2 

Type  Domain  Priority  Topic  Role  

Privacy AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider 

Description  

The E2E AI framework will deploy federated learning to keep data local while allowing model training 
without centralising sensitive data. 

Rationale  Support for federated testbeds that want to keep their data private and local. 
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Acceptance Criteria  Verify that the testbed only shares models (model weights or gradients). 

Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 

Status In Progress - Unchanged 

Details 

Analysis on the federated testbeds and the types of data that they consume 
revealed that data generated on each of the platforms cannot be consumed from 
any other testbed within SUNRISE-6G. The requirement is still valid and in the 
process of being addressed in case any future testbeds join SUNRISE-6G, but 
there is no functional blocking for the federated learning support and data 
privacy for existing testbeds at the moment,  

 

ID  
TR-S-AIaaS and 
MLOps-1 

Title  Multi Test-bed compatibility UC1, UC2 

Type  Domain  Priority  Topic  Role  

System AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider 

Description  

The framework should support various testbeds (e.g., cloud, edge, local environments), ensuring seamless 
integration. 

Rationale  
Testbeds might have heterogeneous hardware and software configurations 
(GPUs, TPUs, CPUs, or IoT devices), requiring adaptable resource management. 

Acceptance Criteria  Verify that all testbeds can seamlessly communicate. 

Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 

Status In Progress - Unchanged 

Details 
Implementation of MLOps stacks is underway for the federated testbeds, 
therefore integration is underway. 

3.4.2 E2EAI Toolkit Components 

This section briefly describes the requirements accompanying the major components envisioned for the 
E2E AI federation plane. D2.2, “Initial SUNRISE-6G overall architecture,” will detail the AI plane's 
architecture design in detail.  

As detailed in Section 3.4.1 the E2EAI framework will be delivered via a “global” MLOps deployment that 
will interface with local deployments set on different testbeds participating in the AI federation. Each local 
testbed deployment can include its own MLOps stack, exposing however services that will interface with 
the “global” stack. To facilitate the requirements of the E2EAI federation framework described in Section 
3.4.1, we envision two components comprising the global stack, notably a centralised Model Registry and 
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common artefact storage. The functional and non-functional requirements for the E2EAI toolkit 
components are provided below. 

Table 12: Functional Requirements to E2EAI Toolkit  

ID  
TR-F-AIaaS and 
MLOps-6 

Title  
Centralised storage for efficient 
collaboration 

UC2 

Type  Domain  Priority  Topic  Role  

Functional  AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider 

Description  

The Model Registry acts as a centralised storage for the efficient collaboration and sharing of ML-related 
assets across the federated test beds. 

Rationale  
The model registry must enable centralised management of models, supporting 
functionalities like model registration, versioning, retrieval, and deletion. 

Acceptance Criteria  Verify that models are discoverable and can be accessed by a user or service. 

Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 

Status Done 

Details 
The centralized MLflow Model Registry is implemented and running on ISI/IBM 
testbed. 

 

ID  
TR-F-AIaaS and 
MLOps-7 

Title  
Model Versioning for collaboration 
among testbeds 

UC1, UC2 

Type  Domain  Priority  Topic  Role  

Functional  AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider 

Description  

The Model Registry provides version control for models and experiments to ensure proper tracking of 
changes across different testbeds. 

Rationale  
The registry should track multiple versions of the same model, ensure 
backward compatibility and enable experiment comparison across different 
versions. 

Acceptance Criteria  Verify model versioning to track trained models and their dependencies. 
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Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 

Status Done 

Details The MLflow Model standard supports model versioning. 

 

ID  
TR-F-AIaaS and 
MLOps-8 

Title  Cross-testbed model sharing UC1, UC2 

Type  Domain  Priority  Topic  Role  

Functional  AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider 

Description  

Facilitate seamless sharing of models between local testbeds and the global deployment. 

Rationale  
Local testbeds (e.g., ISI/IBM and EUR) should be able to push models to the 
global registry, while the global stack allows authorised retrieval by other 
testbeds. 

Acceptance Criteria  Verify that models can be pushed and retrieved. 

Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 

Status In Progress - Unchanged 

Details 
EUR can push models to the ISI/IBM global registry but retrieval of models from 
other partners are not yet tested. 

 

ID  
TR-F-AIaaS and 
MLOps-9 

Title  Common artifact storage UC1, UC2 

Type  Domain  Priority  Topic  Role  

Functional  AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider 

Description  

It will serve as a single repository for storing and managing artefacts (datasets, pre-trained models, logs, 
etc.) used in AI workflows across testbeds. 

Rationale  
In contrast to the Model Registry, the Artifact storage component stores 
everything else related to the AI/ML lifecycle, such as datasets, logs, and 
intermediate outputs. 
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Acceptance Criteria  Verify that artefacts are discoverable and can be accessed by a user or service. 

Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 

Status In Progress - Unchanged 

Details 
The MinIO artifact storage is up and running in the ISI/ATH testbed. Integration 
and interoperability with the rest of the testbeds soon to be finalized. 

3.4.3 MLOps Workflows 

This section provides a high-level description of the functional and non-functional requirements of the 
MLOps workflows, as identified in Section 3. Please note that this is the final list, addressing new 
requirements that emerged as the initial implementation started. Notably, MLOps workflows dictate 
specific tasks, processes, and goals that the E2E AI framework must support, and their requirements ensure 
that the framework’s design aligns with the needs and operational constraints. 

Table 13: Functional Requirements to MLOps Workflows 

ID  
TR-F-AIaaS and 
MLOps-10 

Title  Intent Translation UC1, UC2 

Type  Domain  Priority  Topic  Role  

Functional  AIaaS and MLOps 
M (Must-
Have)  

MLOps  Testbed Provider 

Description  

The framework must integrate with Large Language Models (LLMs) to process user intents and generate 
actionable workflows (e.g., selecting the best model or setting constraints). 

Rationale  
The framework must support pre-trained LLMs (like GPT models) to interpret 
natural language inputs. 

Acceptance Criteria  
Verify end-to-end automation that starts with a user intent and ends with 
selecting the best model. 

Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 

Status In Progress - Unchanged 

Details 
Benchmark tests are ongoing to check the performance of the intent-based ML 
workflows.  

 

ID  
TR-F-AIaaS and 
MLOps-11 

Title  
Workflow automation (Zero-touch 
coding) 

UC1, UC2 

Type  Domain  Priority  Topic  Role  
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Functional  AIaaS and MLOps 
S (Should-
Have)  

MLOps  Testbed Provider 

Description  

The framework should enable high-level template-based workflow descriptions for AutoML tasks using 
Dockerised components. 

Rationale  
The framework should support parallel execution of AutoML workflows to 
identify the most optimal model. 

Acceptance Criteria  Verify the support of parallel AutoML workflow execution. 

Related Tasks  T2.2, T2.4, T3.4, T4.3, T5.4 

Status In Progress - Unchanged 

Details 
The AutoML workflow templates for classification is implemented, and 
developments on the regression, model serialization. and serving the trained 
model are in progress. 
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4 6G Library and Experimentation Plane Requirements  

This section offers a comprehensive list of descriptions for the system, functional and non-functional 
requirements of the 6G Library enablers and the Experimentation plane. For all the requirements, we detail 
if they are still valid as per the D2.1 Report on Requirements document, updated, or new requirements that 
emerged during the design/development of each component. We also provide details on their status (In 
Progress - Unchanged / Done / Postponed/ Dropped / Updated / Newly Identified) and information on how 
they are addressed during the implementation process.  

4.1 Objectives 

The SUNRISE-6G project offers a comprehensive repository of 6G enablers that includes beyond 5G 
technologies, frameworks, and modules accessible for external experimenters through the pan-European 
experimentation facility that the project will deliver. This library comprises breakthrough advancements 
for technologies in the RAN, cognitive orchestration capabilities, and test frameworks that support various 
needs within the 6G ecosystem.  

The SUNRISE-6G library includes a diverse array of newly developed components, such as an O-RAN-
enabled Digital Twin, RIS, Multi-Radio Dual Connectivity (MR-DC), and AI-driven decision engines, as well 
as several existing enablers that are inherited from prior efforts and can be used in parallel with existing 
ones. The structured organisation of the 6G Library ensures that all enablers are readily available with well-
defined system, functional, and non-functional requirements, allowing experimenters to transparently 
leverage the experimentation facility without needing to manage complex interoperability issues. 

The below section 4.2 list provides key requirements for the 6G enablers, ranging from system 
requirements for available HW/SW resources to functional requirements for interfaces and connectivity, 
API development, and data availability. In addition, non-functional requirements for scalability, 
interoperability, and data integrity will also support the development of a scalable and transparent 
federated testing environment. 

4.2 6G Library Components  

This section details the new 6G enablers that SUNRISE-6G consortium is currently gradually implementing. 
These are broken down into the following: 

1) Design and Development of an O-RAN digital twin. The O-RAN network digital twin will allow to 
model environments with a significant number of cells, composed of Distributed Units (DUs) and 
Centralized Units (CUs), where each DU/CU component would be represented by an E2 agent. The 
O-RAN digital twin should also allow the definition of UEs, where each UE has a trajectory associated 
with it and a specific traffic profile. Finally, the O-RAN digital twin should be connected to a full O-
RAN near/non-real-time RIC stack, supporting the onboarding of x/rApps designed by 
experimenters. 

2) Multi-RAT connectivity for NTN-terrestrial access. SUNRISE-6G considers how the application 
layer can exploit dual connectivity (i.e., terrestrial and non-terrestrial) to increase performance by 
utilising both channels simultaneously. Such an improvement requires end-to-end dual 
connectivity, which means that the MPTCP protocol should be exploited. Towards this, an NTN-
terrestrial MPTCP proxy will be developed and be available to complement the satellite and 
terrestrial 5G-NR for the 6G network to be able natively to provide at the application layer e2e dual 
connectivity. 

3) Near-field RIS components. In SUNRISE-6G, we will leverage the intelligent surface technology RIS 
platform at 28GHz to offer an mmW RIS platform in near-field communications. In mmW RIS in 
near-field communications, the RISs can intelligently manipulate the radiation beams of the RIS to 
direct the propagation of wireless signals, significantly suppress interference at desired receivers, 
and enhance security concerning non-intended receivers. 
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4) Joint Communication and Sensing (JCAS) for RIS and CFmMIMO. JCAS functionalities are a 
critical enabler toward 6G and need to be made available in some of the facility testbeds for 
experiments by third-tier experimental. Indeed, JSAC enables two kinds of enhancements: 
(i) service-level enhancements by providing a broad range of new services, such as high 

accuracy localisation, a gesture capturing and activity recognition, passive object detection 
and tracking, as well as imaging and environment reconstruction;  

(ii) network-level enhancements, such as improving communication performance using 
environment knowledge, more accurate beamforming, and faster beam failure recovery. 

Each section below lists an initial requirements analysis for each of these components. 

4.2.1 6G Enablers 

The sections below detail, the requirements that emerged from each 6G enabler design and how these 
requirements evolved during implementation.  

4.2.1.1 Design and development of an ORAN-enabled Network Digital Twin  

The design and development of an ORAN-enabled Network Digital Twin focused on fulfilling the functional 
requirements outlined in Table 14. 

Table 14: Functional Requirements of ORAN-enabled Network Digital Twin 

ID 
TR-S-6G-
Library-1 

Title 
Modelling of Environments with Multiple 
Cells in O-RAN Digital Twin 

Functional Test - 01 

Type Domain Priority Topic Role 

System 6G-Library 
M (Must-
Have) 

O-RAN enabled 
Network Digital 
Twin 

Experimenter 

Description 

The O-RAN network digital twin must support the modelling of environments with a significant number 
of cells. Each cell should be composed of DUs and CUs. 

Rationale 
To accurately simulate real-world RAN environments, it is essential to model 
multiple cells, DUs, and CUs. This ensures the digital twin can provide 
realistic and comprehensive data for training and testing x/rApps. 

Acceptance Criteria 

Ability to create and manage multiple cell environments within the digital 
twin. 

Each cell should include DUs and CUs. 

Verification through test scenarios demonstrating accurate cell modelling. 

Related Tasks T4.5, T6.1, T.6.2, T6.3 

Status In Progress - Unchanged 

Details 
SUNRISE-6G O-RAN Network Digital Twin allows integration with 3rd party 
O-RAN compliant RAN emulation platforms which can support topologies 
with configurable number of cells, DUs, CUs. 
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 ID 
TR-S-6G-
Library-2 

Title Interfaces for the O-RAN Digital Twin Functional Test - 01 

Type Domain Priority Topic Role 

System 6G-Library 
M (Must-
Have) 

O-RAN enabled 
Network Digital 
Twin 

Experimenter 

Description 

Each cell component must support an E2 interface, and its representation should be at least 
represented by an E2 agent. 

Rationale 

The implementation of an E2 interface is critical for real- and near-real-time 
data exchange and policy enforcement between the RAN agents and the RIC. 
An E2 agent that can exchange messages with the RIC can represent a 
minimal cell functionality. 

Acceptance Criteria 

Ability to establish an E2 session with a RIC. 

Ability to exchange messages regarding cell statistics and policy enforcement. 

Verification through test scenarios demonstrating RAN programmability. 

Related Tasks T4.5, T6.1, T.6.2, T6.3 

Status In Progress - Unchanged 

Details 

This requirement is covered by the O-RAN compliant RAN emulation 
platform that will be deployed at the SUNRISE-6G experimentation testbed 
(i2CAT). The ONDT will enable the integration of Near-RT RIC platform with 
the RAN emulator over the E2 protocol. 

 

 ID 
TR-F-6G-
Library-3 

Title 
Definition and Management of UE in O-
RAN Digital Twin 

Functional Test - 01 

Type Domain Priority Topic Role 

Functional 6G-Library 
S (Should-
Have) 

O-RAN enabled 
Network Digital 
Twin 

Experimenter 

Description 

The O-RAN network digital twin should allow for the definition of UE with specific trajectories and traffic 
profiles. Each UE must be configurable to simulate various movement patterns and data usage 
behaviours. 
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Rationale 
Simulating different UEs with diverse trajectories and traffic profiles is 
crucial for evaluating the performance of x/rApps under realistic conditions. 

Acceptance Criteria 

Ability to define UEs with customisable trajectories. 

Support for specifying traffic profiles for each UE. 

Reported network statistics at the cell level per UE change depending on 
their trajectory/emulated coverage 

Demonstrated capability to simulate UEs in various scenarios. 

Related Tasks T4.5, T6.1, T.6.2, T6.3 

Status In Progress - Unchanged 

Details 

This requirement depends on and will be covered by the RAN emulation 
platform available at the SUNRISE-6G experimentation facility, as not all RAN 
emulators provide such advanced capabilities. At the first phase, the 
SUNRISE-6G ONDT will assume that topologies with UE trajectories have 
been defined in the RAN emulator and if possible, parse and display as read-
only the UE information on its own WebUI. 

 

 ID 
TR-F-6G-
Library-4 

Title 
Integration with O-RAN Near/Non-Real-
Time RIC Stack 

Functional Test - 01 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

O-RAN enabled 
Network Digital 
Twin 

Experimenter 

Description 

The O-RAN network digital twin must be connected to a full O-RAN near/non-real-time RIC stack to 
support the onboarding and evaluation of x/rApps designed by experimenters. 

Rationale 
Integration with the RIC stack is essential for managing and orchestrating 
x/rApps, enabling real-time and non-real-time operations within the digital 
twin environment. 

Acceptance Criteria 

Successful integration with near/non-real-time RIC stack. 

It is possible to onboard x/rApps and manage them through the RIC stack. 

Verification through demonstration of x/rApp operations in the digital twin. 

Related Tasks T4.5, T6.1, T.6.2, T6.3 

Status In Progress - Unchanged 
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Details 
SUNRISE-6G ONDT will allow integration with the Juniper Non-RT and Near-
RT RIC platforms, including the full x/rApp Lifecycle Management (on-
boarding, deployment, operation, undeployment, off-boarding). 

 

 ID 
TR-F-6G-
Library-5 

Title xApp onboarding  Functional Test - 01 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

O-RAN enabled 
Network Digital 
Twin 

Experimenter 

Description 

The RIC component of the O-RAN network digital twin must provide a detailed API and relevant libraries 
for connecting new xApps to the network 

Rationale 

As the API for each RIC is not yet standardised, each implementation has its 
own API for the communication between RIC/xApp. The respective 
libraries/APIs need to be provided for enabling onboarding new xApps to the 
platform. 

Acceptance Criteria 

Successful integration of experimenter xApps to the RIC. 

Capability to onboard xApps and manage them through the RIC stack. 

Verification through demonstration of xApp operations in the digital twin. 

Related Tasks T4.5, T6.1, T.6.2, T6.3 

Status In Progress - Unchanged 

Details 
Addressing this requirement is in progress, within work conducted under 
T4.5 

 

 ID 
TR-F-6G-
Library-6 

Title 
Dataset Generation for ML Model 
Training in O-RAN Digital Twin 

Functional Test - 01 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

O-RAN enabled 
Network Digital 
Twin 

Experimenter 

Description 

The O-RAN network digital twin should generate datasets to enable x/rApp designers to train their ML 
models effectively. These datasets must be comprehensive and reflect real-world network conditions. 
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Rationale 
High-quality datasets are critical for training ML models that can improve 
network efficiency and reliability. The digital twin must provide data that 
mirrors actual network performance and challenges. 

Acceptance Criteria 

Ability to generate datasets that cover various network scenarios. 

Relevant parameters from E2SM-KPM model are captured and saved as files. 

Support for data formats required by ML training processes. 

Demonstrated use of generated datasets in successful ML model training. 

Related Tasks T4.5, T6.1, T.6.2, T6.3 

Status In Progress - Unchanged 

Details 
Addressing this requirement is in progress, within work conducted under 
T4.5 and T6.3. 

 

 ID 
TR-F-6G-
Library-7 

Title 
Development of O-RAN Service API for 
Experimenters 

Functional Test – 01  

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

O-RAN enabled 
Network Digital 
Twin 

Experimenter 

Description 

An O-RAN Service API will be developed to allow experimenters to specify O-RAN related experiments 
uniformly. This API will enable the definition of network topologies, KPIs, and the x/rApps to be 
evaluated, ensuring consistency across different test sites. 

Rationale 
A unified API simplifies the experimentation process, making it easier for 
researchers to design and execute experiments without understanding the 
underlying differences in O-RAN protocol stacks at various sites. 

Acceptance Criteria 

Development of a comprehensive API specification. 

Consistent implementation across all test sites. 

Support for defining network topologies, KPIs, and x/rApps. 

Documentation and user guides for experimenters. 

Related Tasks T4.5, T6.1, T.6.2, T6.3 

Status In Progress - Unchanged 

Details Addressing this requirement together with TR-F-6G-Library-5. 
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4.2.1.2   Multi-RAT Dual connectivity for NTN-terrestrial access  

The Multi-RAT Dual Connectivity for NTN-terrestrial access has been designed and developed based on the 
functional requirements presented in Table 15. 

Table 15: Functional Requirements to Multi-RAT Dual connectivity for NTN-Terrestrial Access 

 ID 
TR-S-6G-
Library-8 

Title 
Allocation of specific resources for the setup 
of the NTN emulator  

UC3, 
Functional Test - 03 

Type Domain Priority Topic Role 

System 6G-Library 
M (Must-
Have) 

NTN-terrestrial 
MPTCP  

6G component provider 

Description 

The setup and configuration of the NTN path require the deployment of a minimum of 3VMs for the 
relevant components (satellite, gateway, terminal), each with a specific resource allocation. 

Rationale 
In order to have a proper functionality and proper connection, the deployment of a VM 
for each of the components of the system is mandatory.  

Acceptance 
Criteria 

3 VMs can ping each other via the created interfaces. 

Related Tasks T4.4, T5.3, T6.1, T6.5 

Status Done 

Details 

Three dedicated Virtual Machines (VMs) have been deployed within the OpenNebula-
managed cloud infrastructure on top of the Athens testbed. Each VM is assigned to a 
specific component of the NTN architecture (gateway, satellite, terminal). Network 
interfaces between the VMs have been successfully configured ensuring proper 
interconnection and traffic routing. 

 

ID 
TR-F-6G-
Library-9 

Title Provision of API(s) for the experimenters 
UC3, 
Functional Test - 03 

Type Domain Priority Topic Role 

System 6G-Library 
M (Must-
Have) 

 NTN-terrestrial 
MPTCP 

Experimenter 

Description 

The MultiRAT enabler should allow the configuration and monitoring of the entities (NTN) through a 
dedicated API (e.g. start and stop of the 3 entities, make reconfigurations forward band, return band, 
delay, check the status). 

Rationale 
The provision of an API allows the experimenter to test and validate different 
scenarios with diverse parameters on the NTN part. 
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Acceptance 
Criteria 

Specifications for the API.  

Support via documentation for the experimenters. 

Related Tasks T4.4, T5.3, T6.1, T6.5 

Status Done  

Details 

To facilitate the configuration and monitoring of the emulator a set of dedicated APIs 
has been developed. These APIs enable users to perform key operations, such as 
initialising the three core machines, selecting the satellite type (which affects network 
delay), and managing capacity distribution between the two-communication links. 

 

ID 
TR-F-6G-
Library-
10 

Title Integration with 5G interface 
UC3, 
Functional Test - 03 

Type Domain Priority Topic Role 

System 6G-Library 
M (Must-
Have) 

NTN-terrestrial 
MPTCP  

6G component provider 

Description 

The enabler should allow the integration with the 5G interface to support the TN path.  

Rationale 
The 5G interface will complement the satellite link so that the network can natively 
provide E2E dual connectivity at the application layer. 

Acceptance 
Criteria 

Traffic steering in both links and measurements on the different sub-flows. 

Related Tasks T4.4, T5.3, T6.1, T6.5 

Status Done  

Details 
The 5G interface is implemented using the Amarisoft stack, which provides both the 
gNB and UPF functionalities. 

 

ID 

TR-F-
6G-
Library-
11 

Title Integration with 5G interface 
UC3, 
Functional Test - 03 

Type Domain Priority Topic Role 

Syste
m 

6G-Library 
M (Must-
Have) 

NTN-terrestrial 
MPTCP  

6G component provider 

Description 
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The design and development of MPTCP proxy should take into consideration dual-connectivity 
functionalities for both the terrestrial and satellite NG-RANs. 

Rationale 
Integrating satellite networks with cellular networks delivers a more resilient and 
adaptive user experience across diverse network environments. 

Acceptance 
Criteria 

Identification of the MPTCP sub-flows at the UPF and their steering to the appropriate 
path. 

Related Tasks T4.4, T5.3, T6.1, T6.5 

Status Done  

Details 

The MPTCP is implemented instead of standard TCP by dynamically intercepting library 
calls and modifying socket creation to set the MPTCP protocol number, so in that sense, 
it enforced the topology running with MPTCP via mptcpize to force traffic to split across 
both paths (5G TN and emulated NTN). 

4.2.1.3 AI-driven Decision Engine for Intent Actuation  

The AI-driven Decision Engine for Intent Actuation was designed and developed in alignment with the 
functional requirements listed in Table 16. 

Table 16: Functional Requirements to AI-driven Decision Engine for Intent Actuation 

ID 
TR-F-6G-
Library-12 

Title 
Dockerised pre-processing and 
modelling components 

Functional Test - 10 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

MLOps Technology Provider 

Description 

Dockerised images, with each image containing one specific ML function such as scaling, normalisation, 
feature extraction, classification, regression, etc., can serve as building blocks to create complex ML 
pipelines. 

Rationale 

Dockerised images that contain a pre-processing or modelling component can 
be used to create complex workflows by stringing them together. By 
decomposing the modelling process into small building blocks, partners can 
easily share these images and construct workflows by combining them 
without the need for tight coupling and dependency, similar to Unix pipes in 
flexibility and applicability. 

Acceptance Criteria 
Any component can process input from previous component and its output 
can be processed by the next component in the pipeline. 

Related Tasks T4.3, T3.4, T2.4, T2.3 

Status In Progress - Unchanged 
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Details 
Full automated ML pipeline optimization is done but the individual 
components as a building blocks need to be dockerised. 

 

ID 
TR-F-6G-
Library-13 

Title 
Integration of multimodal telemetry 
(logs, traces, metric) during workflow 
deployment. 

Functional Test - 10 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

MLOps Technology Provider 

Description 

Telemetry is an important source of data to make decisions in deciding whether to scale up or scale down 
the infrastructure depending on the resource utilisation of experiments and to monitor model or data 
drift. 

Rationale 

Telemetry is important to track the status of experiments, its results, optimal 
parameters used, resource usage, etc, and the general state of the platform. 
With multimodal telemetry, it can aid in performing root-cause analysis and 
identifying issues such as network latency, service disruption, resource 
depletion, etc that can aid in workload management and pre-emption.  

Acceptance Criteria 
The telemetry dashboard should show the current metrics, logs, and traces of 
any deployed application and the infrastructure's telemetry.  

Related Tasks T4.3, T3.4, T2.4, T2.3 

Status In Progress - Unchanged 

Details 
Most of the components are working but require more testing to stabilize 
the setup. 

 

ID 
TR-F-6G-
Library-14 

Title 
Multimodal (logs, traces, metric) dataset 
collection during deployment for 
anomaly detection modelling. 

Functional Test - 10 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

MLOps Technology Provider 

Description 

For sustainable lifecycle management of deployed application, it is important for the system to detect if 
there is model drift or data drift and automatically triggers retraining of deployed model if such drift 
occurs. 
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Rationale 
Detecting anomalies in the infrastructure is important to make sure 
deployments run smoothly and any issues can be resolved proactively. 

Acceptance Criteria 
ML model for anomaly detection should be able to detect injected faults with 
more than 90% accuracy. 

Related Tasks T4.3, T3.4, T2.4, T2.3 

Status In Progress - Unchanged 

Details 
Anomaly detection for high volume and dynamic streaming data is a hard 
problem for timely detection of anomalies, but there are promising research 
directions and implementations we are exploring to address these issues.  

 

ID 
TR-F-6G-
Library-15 

Title 
Develop a system for easy workflow 
sharing orchestration, management, 
tracking, and monitoring 

Functional Test - 10 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

MLOps Technology Provider 

Description 

Use technology that relies on single source of truth such as GitHub repo containing helm chart or yaml 
workflow for easy management, tracking, and sharing of resources.  

Rationale 
It is important that workflows as well its building block components can 
easily be shared among partners to reduce redundancy of efforts and 
encourage collaboration and sharing.  

Acceptance Criteria 
Helm chart from a git-repo containing ML workflow deployed successfully 
with all its components working and successfully returning correct 
prediction. 

Related Tasks T4.3, T3.4, T2.4, T2.3 

Status Done 

Details 
Workflows and scripts and codes are published and shared in GitHub for 
partners to use. 

 

ID 
TR-F-6G-
Library-16 

Title 

Design and implementation of 
parameterised workflow templates that 
can easily be shared for automated 
deployment   

Functional Test - 10 

Type Domain Priority Topic Role 
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Functional 6G-Library 
M (Must-
Have) 

MLOPs Technology Provider 

Description 

A workflow template avoids the redundant effort of creating ML workflows commonly used by 
experimenters by parameterizing the components that need to be customised. 

Rationale 

ML pre-processing and modelling workflows follow similar patterns that can 
be captured as a workflow template with parameters that can be customised 
to indicate the location of data, the location of the registry, hyperparameters 
to tune, features and target output, models to consider, etc. 

Acceptance Criteria Workflow template successful deployment of ML tasks. 

Related Tasks T4.3, T3.4, T2.4, T2.3 

Status Done 

Details 
Workflow templates for classification are done. Since similar workflow is 
needed for regression, anomaly detection, and clustering, the creation of 
templates to support this function is complete. 

4.2.1.4 Near-Field RIS Components 

The Near-Field RIS components were designed and developed according to the functional requirements 
specified in Table 17. 

Table 17: Functional Requirements to Near-Field RIS Components 

ID 
TR-F-6G-
Library-17 

Title 
RIS operation with RX unit’s location 
change 

UC2 Functional-Test-
05 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

RIS Technology Provider 

Description 

The RIS redirects the radio beam from the TX unit to new location of RX unit 

Rationale 
The RIS location is fixed and when the RX unit location changes then the radio 
beam needs to be redirected to new location of the RX unit. 

Acceptance Criteria 
Communication signal link and data rate continuation after new radio beam 
direction from the RIS. 

Related Tasks T4.2 

Status In Progress - Unchanged 
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Details 

The gNB (Allbesmart O-RAN) and LiteOn radios are integrated and the RIS is 
operational (new RIS arriving soon due to some calibration issues of the first 
delivery). Tests performed in far field shows operational capacity. Federation 
of the RIS and O-RAN is on-going. Near field tests in anechoic chamber are 
planned 

 

ID 
TR-F-6G-
Library-18 

Title 
RIS operation with TX unit’s location 
change 

UC2, Functional-
Test-05 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

RIS Technology Provider 

Description 

The RIS redirects the radio beam from the new TX unit’s location to the RX unit. 

Rationale 
The RIS location is fixed, and when the TX unit location changes, the radio 
beam needs to be redirected to the RX unit location. 

Acceptance Criteria 
Communication signal link and data rate continuation after new radio beam 
direction from the RIS. 

Related Tasks T4.2 

Status In Progress - Unchanged 

Details 

 The gNB (Allbesmart O-RAN) and LiteOn radios are integrated and the RIS is 
operational (new RIS arriving soon due to some calibration issues of the first 
delivery). The UE (Quectel modem) is integrated and is operational. Tests 
performed in far field shows operational capacity. Federation of the RIS and 
O-RAN is on-going. Near field tests in unechoic chamber are planned. 

4.2.1.5  Joint Communication and Sensing for RIS and CFmMIMO  

The Joint Communication and Sensing solution for RIS and CFmMIMO was developed based on the 
functional requirements outlined in Table 18. 

Table 18: Functional Requirements to ICAS for RIS and CFmMIMO 

ID 
TR-F-6G-
Library-19 

Title 
Joint communication and sensing in Cell-
Free massive MIMO networks 

Functional-Test-07 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

ICAS/JCAS Technology Provider 

Description 



D2.3 “Final report on Requirements of the Federation Solution, 6G Library and Experimentation Facility” 

©SUNRISE-6G  Page | 60  

Develop functional pipeline for Joint Communication and Sensing. 

Rationale Allow benchmarking of sensing performance with different approaches. 

Acceptance Criteria 
Locate objects in the lab with the CFmMIMO setup in different LOS/N-LOS 
conditions. Range accuracy for cell-free deployment that is a factor 2 better 
than the single Tx-Rx performance. 

Related Tasks T4.1 

Status In Progress - Unchanged 

Details 
JCAS experimental setup enabled and designed algorithm for single Tx-Rx for 
benchmarking. Currently working on the synchronisation of multiple radios. 

 

ID 
TR-F-6G-
Library-20 

Title RIS integration with OAI FR2 Functional-Test-08 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

ICAS/JCAS Technology Provider 

Description 

Integrate GRW RIS with OAI FR2 gNB using O-RAN architecture. Develop an E2SM proxy that allows the 
integration of the RIS with OAI FR2 gNB that supports the O-RAN 7.2 split.  

Rationale Enable the remote control of the RIS using xApp.  

Acceptance Criteria Successful attach of UE to an FR2 network even in non-line of sight conditions. 

Related Tasks T4.1 

Status In Progress - Unchanged 

Details 
First integration done between the GreenWave RIS, OAI DU and commercial 
RU FR2. The obtained gain is around 10db. Now, we prepare an SDK for 
experimenters to test the RIS using a xApp.  

 

ID 
TR-F-6G-
Library-21 

Title ICAS with RIS Functional-Test-08 

Type Domain Priority Topic Role 

Functional 6G-Library 
M (Must-
Have) 

ICAS/JCAS Technology Provider 

Description 
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Develop xApp for FlexRIC to enable ICAS using the RIS.  

Rationale Validate ICAS by combining GRW RIS and OAI gNB  

Acceptance Criteria Locate UEs even in non-line-of-sight conditions. 

Related Tasks T4.1 

Status In Progress - Unchanged 

Details 
Following the first integration with the GRW RIS platform, an xApp is being 
developed to assist testing with the RIS. 

4.3 Facility Experimentation Plane & IDLM 

The SUNRISE-6G experimentation plane (Figure 3) serves as the project's central pillar, acting as a 
federated facility that integrates all project testbeds into a unified, sustainable platform for pan-European 
experimentation throughout the SNS-JU program. 

All SUNRISE-6G testbeds are federated under the Facility Experimentation Plane which provides 
standardised workflows for experimenters and offers a publicly accessible Tenant Portal hosted by ISI/ATH 
to facilitate experimentation access. This federation ensures the seamless evolution of the participating 
testbeds into an E2E facility, enabling smooth collaboration and integration under a common framework. 

A notable feature of the experimentation plane is its integration with the 6G library of enablers, including 
new developments and components adopted from previous initiatives. External experimenters can access 
these functionalities through the Facility Experimentation Plane, with Test Cases interconnected to ensure 
ease of use. The plane also incorporates IDLM functionality, offering multiple “as-a-service” features to 
support experimenters effectively. 

In addition to the new assets developed during the project, the federated testbeds will provide access to 6G 
enablers implemented in existing 6G initiatives, particularly those from SNS Phase 1 projects. These 
enablers will be available to external experimenters through the SUNRISE-6G experimentation plane, 
enhancing its capabilities and fostering broader collaboration. 

 

Figure 3: SUNRISE-6G Experimentation Portal Login Page 
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4.3.1 Experimentation Portal Requirements  

This section lists (Table 19) the main requirements of the SUNRISE-6G Experimentation portal. They are 
structured around the user management platform, the way that the portal is operating and depicting 
information, as well as how an experiment can be validated/verified that it was executed.  

Table 19: SUNRISE-6G Experimentation Portal Requirements 

ID 

TR-F-
Experimentation 

-Facility-Portal-1 

Title User Login Any 

Type Domain Priority Topic Role 

F Experimentation Facility 
M (Must-
Have) 

Experimentation Portal Experimenter 

Description 

The portal offers experimenters single-sign-on (SSO) functionality, enabling seamless interaction with 
the experimentation facility and authenticating users across the different testbeds with the same 
credentials. 

Rationale 
The alternative (per-testbed credentials) is not sustainable and adds a lot of 
friction to experimentation. 

Acceptance Criteria 
The ability to access experiments to all testbeds with the same set of 
credentials. 

Related Tasks T3.3 

Status In Progress - Unchanged 

Details Currently being implemented. 

 

ID 
TR-F-
Experimentation-
Facility-Portal-2 

Title Support web-based test-triggering Any 

Type Domain Priority Topic Role 

F Experimentation Facility 
M (Must-
Have) 

Experimentation 
Portal 

Experimenter 

Description 

Experimenters can start, stop and parameterise tests in all 14 testbeds (federation) through a web 
interface. 
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Rationale 
Web interfaces supported for universal actions (start, stop, configure 
experiments) and changing simple parameters (e.g., number of runs); more 
advanced configuration options via configuration files. 

Acceptance Criteria 
• Web interface support for all test cases 
• Trigger experiment execution 

Related Tasks T3.3 

Status In Progress - Unchanged 

Details 
Connected and tested on few testbeds, currently implementing the 
integration with the rest. 

 

ID 
TR-F-
Experimentation-
Facility-Portal-3 

Title 
Offer multiple views for tests (all tests, 
running tests, grouped by testbed) 

Any 

Type Domain Priority Topic Role 

F Experimentation Facility 
S (Should-
Have) 

Experimentation 
Portal 

Experimenter 

Description 

Experimenters should be able to easily select a list of all tests supported by the facility and a view of the 
running tests, potentially grouped (or filtered) by the respective testbed (s). 

Rationale 

Due to the large number of supported tests, multiple views will allow 
experimenters to filter the lists of supported and running tests. 

Providing multiple views for tests enhances usability and efficiency, 
enabling experimenters to access and manage relevant test information 
quickly. Grouping or filtering by testbeds streamlines navigation, especially 
in complex environments, and supports better resource allocation and 
monitoring. 

Acceptance Criteria 

• Web-based views supported for available and running tests, with 
the ability to group (or filter) by testbed. 

• The portal must provide a default view listing all facility-supported 
tests. 

• Tests must be organisable and filterable by testbed 
• Users must be able to search and sort tests by attributes such as 

name, status, or testbed. 
• Navigation between different views (all tests, running tests, grouped 

tests) must be seamless and intuitive. 
• User preferences for views (e.g., default filters) must be saved for 

future sessions. 

Related Tasks T3.3 
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Status In Progress - Unchanged 

Details 
Working on multiple view, currently can see all testbeds and functional test 
per testbed. 

 

ID 
TR-F-
Experimentation-
Facility-Portal-4 

Title 
Test results visualisation and 
persistence. 

Any 

Type Domain Priority Topic Role 

F Experimentation Facility 
S (Should-
Have) 

Experimentation 
Portal 

Experimenter 

Description 

The portal should support persistence and visualisation for test results, especially time-series data. 

Rationale 

Visualisation through the portal provides fast feedback loops to 
experimenters. 

Supporting persistence and visualisation of test results, particularly time-
series data, ensures stakeholders can easily access, analyse, and interpret 
experimental outcomes over time. This enhances transparency, facilitates 
troubleshooting, and supports informed decision-making. 

Acceptance Criteria 

• A centralised database for results collection, visualisation via a 
charting library. 

• The portal must store all test results in a persistent database. 
• Visualisations must include interactive charts, graphs, and tables for 

time-series data. 
• Test results must be exportable in commonly used formats (e.g., CSV, 

JSON, PDF). 
• Data visualisation must update dynamically as new test results are 

added. 

Related Tasks T3.3 

Status In Progress - Unchanged 

Details 
Implemented on several testbeds and results are being visualised. 
Currently, working on integrating all testbeds and functional tests in order 
to visualise the results. 

 

ID 
TR-F-
Experimentation-
Facility-Portal-5 

Title KPIs validation/verification  Any 

Type Domain Priority Topic Role 
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F Experimentation Facility 
S (Should-
Have) 

Experimentation 
Portal 

Experimenter 

Description 

The portal must validate and verify project KPIs through comprehensive visualisation tools that ensure 
accurate monitoring of progress and performance metrics. 

Rationale 

Ensuring the project’s KPIs are validated and visually verified provides 
stakeholders with clear and reliable insights into the project's alignment 
with objectives and milestones, enhancing transparency and decision-
making. 

Acceptance Criteria 

• The portal must display KPIs in an intuitive and user-friendly 
interface. 

• Users must be able to export KPI visualisations in multiple formats 
(e.g., PDF, CSV). 

• The system must log validation and verification activities for 
auditing purposes. 

Related Tasks T3.3 

Status In Progress - Unchanged 

Details 
Implemented on several testbeds, KPIs are visualised. Currently, working on 
integrating all testbeds and functional tests in order to visualize all the KPIs. 

4.3.2 IDLM Requirements  

The requirements for the IDLM are defined and summarised in Table 20. 

Table 20: IDLM Requirements 

ID 
TR-F-
Experimentation-
Facility-IDLM-1 

Title 
Intent Translation with Natural 
Language and TMF Using the IDLM 

Any 

Type Domain Priority Topic Role 

F Experimentation Facility 
M (Must-
Have) 

IDLM Experimenter 

Description 

Experiments can use natural language to specify their requirements for seamless interaction with the 
experimentation facility. The IDLM will translate these into low-level configurations. 

Rationale 
The IDLM will accept both natural language and TMForum intents, select 
the appropriate testbeds related to each intent, and translate them into low-
level configurations across the chosen testbeds. 
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Acceptance Criteria 
The ability to select the appropriate testbed and translate requirements 
into the correct configurations. 

Related Tasks T3.4 

Status In Progress - Unchanged 

Details 
Different chatbots are being implemented per each testbed (e.g. the SLICES-
RI chatbot) and an overall LLM-Router to direct requests to each of these 
chatbots (as defined within D2.2 – Initial SUNRISE-6G overall Architecture). 

 

ID 
TR-F-
Experimentation-
Facility-IDLM-2 

Title Intent Activation Using the IDLM Any 

Type Domain Priority Topic Role 

F Experimentation Facility 
S (Should-
Have) 

IDLM Experimenter 

Description 

Before activating the intent (running the experiments), the IDLM should negotiate with the experiment 
if activation is not feasible. 

Rationale 
Intent activation involves the IDLM verifying the feasibility of the 
experiment on the selected testbed. Once confirmed, the IDLM activates the 
intent and initiates the experiment. 

Acceptance Criteria 
The ability to perform a feasibility check on the corresponding testbed and 
run the experiment afterwards. 

Related Tasks T3.4 

Status In Progress – Unchanged 

Details 
Chatbots for each testbed are being implemented to handle feasibility 
checks before activating the intent  

 

ID 
TR-F-
Experimentation-
Facility-IDLM-3 

Title Intent Assurance Using the IDLM Any 

Type Domain Priority Topic Role 

F Experimentation Facility 
C (Could-
Have) 

IDLM Experimenter 

Description 



D2.3 “Final report on Requirements of the Federation Solution, 6G Library and Experimentation Facility” 

©SUNRISE-6G  Page | 67  

After activating the intent, the IDLM can ensure the correct execution of the experiment based on the 
requirements specified in the intent. 

Rationale 

Intent assurance involves the IDLM monitoring the experiment to detect 
and resolve any anomalies, such as drift detection. The IDLM performs self-
healing actions to maintain experiment stability. Additionally, the IDLM 
ensures that the experiment execution remains compliant with the 
requirements specified in the intent. 

Acceptance Criteria 
The ability to monitor the experiment for anomalies and perform 
autonomous closed-loop self-healing actions. 

Related Tasks T3.4 

Status In Progress - Unchanged 

Details 
All chatbots for each testbed are required to ensure that intent 
requirements are maintained throughout its lifecycle. This will be 
implemented. 

 

ID 
TR-F-
Experimentation-
Facility-IDLM-4 

Title 
Intent Reporting with Natural 
Language and TMF Using the IDLM 

Any 

Type Domain Priority Topic Role 

F Experimentation Facility 
C (Could-
Have) 

IDLM Experimenter 

Description 

The IDLM can report everything that happened to the experimenter using natural language or TMF. 

Rationale 

Intent reporting involves the IDLM reporting anomalies or updates 
regarding the experiment to the experimenters in natural language. 
Additionally, the IDLM will provide TMForum reporting. After the 
experiments, the IDLM will generate a user-friendly report summarising the 
overall status and outcomes. 

Acceptance Criteria 
The ability to report anomalies, updates, and results to experimenters using 
natural language. 

Related Tasks T3.4 

Status In Progress – Unchanged 

Details 
Chatbots for each testbed are required to send an intents reports, either in 
natural language or based on TM Forum standards, to the router, which will 
forward it to the users. This is currently being implemented. 
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4.3.3 Data Collection and Experimentation SDK 

The Adaptation Framework is part of SUNRISE-6G's experimentation framework. It is responsible for 
triggering an experiment, interpreting the conditions, and translating them into the appropriate 
configuration. It also collects data from respective data sources, performs necessary calculations, and 
ultimately provides this data to the database. When a user selects an experiment to start, the Adaptation 
Framework communicates with the testbed to determine whether the experiment is available. The Portal 
will then retrieve, visualise, and export this data. 

The Adaptation Framework is responsible for: 

• Receiving the START request and experiment parameterisation from the Portal. 
• Triggering an experiment and determining if the experiment is available. 
• The Adaptation framework translates the content of the received requests into the necessary 

configuration and sends the configuration and experiment information to the testbed. 
• Receiving data from the testbed along with the corresponding experiment information. 
• Receiving the STOP request from the portal and issuing the necessary stop command to the testbed, 

including all the needed configuration 
• Performing necessary calculations and storing the data in the Portal’s database. 

 The flow between the Portal and the Adaptation Framework is shown in the Figure 4 below. 

 

Figure 4: Experimentation Workflow using the Adaptation Framework 
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4.3.4 Functional Requirements of the Adaptation Framework  

The Adaptation Framework was developed in accordance with the functional requirements detailed in 
Table 21. 

Table 21: Adaptation Framework Functional Requirements 

ID  
TR-F-Adaptation 
Framework-1 

Title  
Adaptation Framework integration 
interface 

Any 

Type  Domain  Priority  Topic  Role  

F  Experimentation Facility  
C (Could-
Have) 

Adaptation Framework Experimenter  

Description  

The Adaptation Framework will provide an integration interface with the Portal to receive the START 
Request and experiment configuration. 

Rationale  

The integration interface between the Adaptation Framework and the Portal 
ensures seamless communication for initiating START Requests and transmitting 
experiment configurations. This enables automated, efficient experiment setup and 
execution, reducing manual intervention and potential errors. 

Acceptance Criteria  

• The Adaptation Framework must successfully receive START Requests from 
the Portal with all required parameters. 

• Experiment configurations transmitted via the integration interface must be 
validated for completeness and accuracy. 

• Error-handling mechanisms must be implemented to address incomplete or 
invalid requests. 

• System logs must capture all interactions for traceability and debugging 
purposes. 

Related Tasks  T3.3 

Status Done 

Details 
 This functional requirement has been implemented and successfully tested on 
three testbeds: EUR, KUL and NCSRD. 

 

 ID  
TR-F-Adaptation 
Framework-2 

Title  
Adaptation Framework testbed 
data and experiment information 

Any  

Type  Domain  Priority  Topic  Role  

F  Experimentation Facility  
C (Could-
Have) 

Adaptation Framework Experimenter  

Description  
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The Adaptation Framework will provide an integration interface for receiving data from the testbed along 
with the corresponding experiment information. 

Rationale  

The integration interface enables the Adaptation Framework to receive data 
directly from the testbeds, ensuring accurate correlation with the corresponding 
experiment information. This facilitates real-time monitoring, analysis, and 
decision-making to optimise experimental outcomes. 

Acceptance Criteria  

• The Adaptation Framework must successfully receive data streams from 
the testbed with associated experiment identifiers. 

• The interface must ensure that data integrity is maintained during 
transmission. 

• To detect inconsistencies, the system must validate the received data 
against the corresponding experiment information. 

• The interface must support high-throughput data transfers without 
performance degradation. 

• Logs must capture all data exchanges for traceability and auditing. 

Related Tasks  T3.3 

Status Done 

Details 
This functional requirement has been implemented and successfully tested on 
three testbeds: EUR, KUL and NCSRD  

 

 ID  
TR-F-Adaptation 
Framework-3 

Title  
Adaptation Framework STOP 
request 

Any  

Type  Domain  Priority  Topic  Role  

F  Experimentation Facility  
C (Could-
Have) 

Adaptation 
Framework 

Experimenter  

Description  

The Adaptation Framework will offer an integration interface to receive the STOP request and 
configuration from the Portal and forward them to the testbed. 

Rationale  

The integration interface efficiently relays STOP requests and configurations from 
the Portal to the testbed, enabling controlled and accurate termination of 
experiments and related processes and thereby maintaining system stability and 
data integrity. 

Acceptance Criteria  

• The Adaptation Framework must correctly receive STOP requests and 
configurations from the Portal. 

• The interface must forward the STOP request and configurations to the 
testbed without alteration or delay. 

• The system must confirm the successful receipt and execution of the STOP 
request by the testbed. 
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• All interactions must be logged for traceability and compliance auditing. 

Related Tasks  T3.3 

Status Done 

Details 
This functional requirement has been implemented and successfully tested on 
three testbeds: EUR, KUL and NCSRD 

 

ID  
TR-F-Adaptation 
Framework-4 

Title  
Adaptation Framework triggering 
an experiment 

Any  

Type  Domain  Priority  Topic  Role  

F  Experimentation Facility  
C (Could-
Have) 

Adaptation 
Framework 

Experimenter  

Description  

When a user selects an experiment to start, the Adaptation Framework communicates with the testbed to 
determine whether the experiment is available. 

Rationale  
The integration interface between the adaptation framework and the testbeds will 
be used to determine the availability of the experiment. 

Acceptance Criteria  
The ability to perform a feasibility check on the corresponding testbed and run the 
experiment afterwards. 

Related Tasks  T3.3 

Status Done 

Details 
This functional requirement has been implemented and successfully tested on 
three testbeds: EUR, KUL and NCSRD. 
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5 Conclusions 

The SUNRISE-6G project introduces a novel functional architecture for 6G networks and for 
experimentation with telecommunication infrastructure. Within this document, we present the finalised 
requirements as they emerged from the work within WP2, from the different components that comprise 
the overall SUNRISE-6G offering. The deliverable addresses mainly the outcomes of Tasks 2.2 and 2.3, on 
the definition of requirements of the federation solution, 6G library and experimentation facility. The initial 
requirements that were extracted and reported in D2.1, have been re-shaped to reflect the feedback from 
the development process, and to guide the final technical demands that define the overall architecture.  

This document reports both functional and non-functional requirements as they have emerged from each 
component of the SUNRISE-6G platform. The requirements for the federation are aligned with GSMA and 
3GPP standards, structured around a multi-operator Operator Platform model. These requirements were 
reported in Chapter 3 of this document. Similarly, in the same chapter, requirements for the AI federation 
flows, have been reshaped, integrating the feedback from the continuous development process, that will 
guide the rest of the implementations for the involved frameworks. 

Within Chapter 4, we detail the requirements for the SUNRISE-6G enablers, the experimentation SDK and 
the experimentation portal. For each one of these requirements, the progress is shown, in fulfilling each of 
them with respect to the actual implementations that are under-way. Several of the requirements, especially 
regarding the SUNRISE-6G portal and the respective adaptation framework are concluded as the 
implementation has already provided an initial prototype. The rest of the requirements consist of the 
guidelines for the overall implementation and integration.  

All the lessons learnt during the implementation process have been reflected in the updated requirements 
presented in this document. The final and updated requirements provided, will give a solid basis for the 
SUNRISE-6G architecture design in the following documents (D2.4) and guide component development in 
other work packages (WP3, WP4) and integration effort (WP6). 
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