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Executive Summary 
This deliverable, "D2.4: Requirements of architecture components and Zero-touch automation-Final," 
presents the definitive technical requirements for the 6G-INTENSE project's architecture. It builds upon 
the initial work from “D2.2: Initial Requirements of architecture components and Zero-touch 
automation”, solidifying the blueprint for a system designed to manage the unprecedented complexity 
of future 6G "network of networks" environments. 

The core innovation of the 6G-INTENSE architecture is the Distributed Intent-driven Management and 
Orchestration (DIMO) framework. DIMO introduces a novel, three-tiered hierarchical structure that 
effectively separates service management from the underlying resources. This structure consists of: 

• The tenant-Domain Manager and Orchestrator (t-DMO) provides a simplified interface for 
vertical service owners. 

• The Domain Manager and Orchestrator (DMO) manages services based on a comprehensive 
view of the infrastructure. 

• The Network Compute Fabric (NCF) abstracts the complexity of the underlying resource 
domains. 

A key enabler of this framework is the pervasive integration of Native AI, which embeds intelligence 
across all architectural layers. This facilitates advanced cognitive functions such as intent translation, 
reasoning, conflict resolution, and lifecycle management, paving the way for a truly self-managed and 
optimized zero-touch system. 

The primary enhancement in this final version of the requirements is the systematic application of the 
MoSCoW (Must have, Should have, Could have, Won't have) prioritization method to every functional 
and non-functional requirement. This crucial addition transforms the requirements into a strategic 
roadmap, providing clear guidance for the subsequent implementation and validation phases of the 
project.  

By applying MoSCoW, the project not only identifies what is essential for realizing a minimum viable 
version of the DIMO framework but also creates a flexible prioritization hierarchy that can adapt as 
technologies evolve. The Must-have requirements form the non-negotiable foundation of zero-touch 
automation, ensuring that the system is both operational and future-proof. The Should-have and Could-
have requirements establish a roadmap for incremental enhancement, striking a balance between near-
term deliverables and long-term innovation opportunities. Finally, the Won’t-have category makes 
explicit the deliberate choices to postpone or exclude certain features, thereby sharpening the focus on 
high-impact development efforts. This structured prioritization ensures that 6G-INTENSE can deliver 
tangible, high-value outcomes early on, while preserving the agility to incorporate new advances in AI, 
networking, and orchestration technologies.  
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1 Introduction 
6G is expected to introduce multi-stakeholder infrastructures aligned with the "network of networks" 
concept of federated 6G RANs. The massive scale and variability involved in sensing, Cloud-Edge-
Continuum deployments, dense and massive cells, and cell-free Access Points are anticipated to create 
unprecedented complexity. To manage this, future networks will need to be structured into loosely 
coupled domains—logical groupings that can localize control and decision-making. In such an 
environment, traditional approaches to network management and orchestration will become 
prohibitive, necessitating a new paradigm for defining and managing these domains. 

To address this challenge, 6G-INTENSE proposes a novel system architecture featuring a key innovation: 
the Distributed Intent-driven Management and Orchestration (DIMO) framework. DIMO efficiently 
handles tenant service requests while coordinating the underlying infrastructure resources by 
disaggregating them into autonomous domains with clear separation of concerns. It segregates service 
and resource management by separating business intents, service intents, and resource intents. This 
orchestration strategy, enabled by the DIMO, facilitates scalable and adaptive management of the 
complex 6G environment.  

The DIMO framework’s functionality is built on three core components, that have been introduced in 
detail in the previous deliverables and constitute the 6G INTENSE system architecture:   

• Tenant Domain Manager and Orchestrator (t-DMO): This component manages vertical services 
and interprets service intents provided by the DMO. It incorporates a business-oriented closed-
control loop that translates high-level user expectations and orchestrates services accordingly.  

• Domain Manager and Orchestrator (DMO): Operating at the service level, the DMO receives 
service intents either from the t-DMO or directly from verticals and operates based on a 
comprehensive view of the network’s underlying infrastructure exposed by the NCF.  

• Network Compute Fabric (NCF): This component abstracts the resource domain, by 
incorporating the notion of resource pools. Each resource pool is managed and orchestrated by 
a Local Manager and Orchestrator (LMO) enabling distributed resource management.  

Furthermore, DIMO is integrated with Native AI, a pervasive layer that embeds knowledge and 
intelligence across all the previously described components. This integration enables data-driven intent 
management and cross-domain decision-making. Native AI supports critical functions such as intent 
translation, decomposition, reasoning, conflict resolution, actuation and assurance.  
In this deliverable, we provide the final requirements for the DIMO framework of 6G-INTENSE. The final 
functional and non-functional requirements are updated from Deliverable 2.2 and are also influenced 
by the updated system architecture that was described in detail in Deliverable “2.3: Initial 6G-INTENSE 
overall architecture”. As it is referred in the document, the updated system architecture showcases in 
detail the advancements of the architectural components and functionalities that the DIMO framework 
offers. Furthermore, it showcases the alignment of the 6G-INTENSE architecture with relevant 
standardization initiatives, particularly the TM Forum and ETSI ZSM.   

Recent studies emphasize that structured prioritization methods such as MoSCoW are especially 
valuable in complex system design, since they provide a systematic way to distinguish critical 
requirements from optional ones. Empirical analyses [1] show that MoSCoW helps ensure essential 
functionalities are delivered across different development methodologies while maintaining 
adaptability for subsequent iterations. Practical investigations [2] also demonstrate how MoSCoW is 
used in real-world projects to rank and select requirements, making it a proven approach for managing 
scope and aligning stakeholder expectations. 

Building on these findings, we apply the MoSCoW1 prioritization approach to classify each requirement 
of the DIMO framework, thereby guiding implementation. MoSCoW prioritization is a prioritization 
technique used to build a hierarchy of priorities, ranging from what must be implemented to have a 
minimum viable prototype, to nice to have (but optional) features. Thus, it supports the delivery of the 
essential components first while maintaining adaptability for subsequent technological enhancements. 
The term MoSCoW itself is an acronym derived from the first letter of each of four prioritization 

 
1 https://en.wikipedia.org/wiki/MoSCoW_method 
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categories: M - Must have, S - Should have, C - Could have, W - Won’t have. The categories are typically 
understood as:  

• Must have: Requirements that are critical in order for the DIMO framework to be successful.  
• Should have: Requirements that are important but not necessary for delivery of the DIMO 

framework. 
• Could have: Requirements that are desirable but not necessary and could improve the user 

experience or customer satisfaction for a little development cost;  

• Won’t have: Requirements that have been agreed as the least-critical, lowest-payback items, 

or not appropriate at that time.  

1.1 Mapping 6G-INTENSE Outputs 

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

Table 11: Adherence to 6G-INTENSE GA Deliverable & Tasks Descriptions 

6G-INTENSE 
Task No. and 

Title 

6G-INTENSE 
GA Task 

Description 

Respective Document 
Chapter(s) 

Justification 

DELIVERABLE 

D2.4: Requirements of architecture components and Zero-touch automation-Final 

Task 2.2- 
Technical 
Specifications of 
the architecture 
components  

DIMO 
framework 
pillars and 
previous 
solutions  

2. Background  
3. Use case requirements 
of the DIMO  

This chapter details the previous 
research initiatives covering 
previous initiatives that influence 
the DIMO Framework requirements.  

DIMO 
components  

3.2 Tenant Domain 
Manager and 
Orchestrator(t-DMO)  

This section details the t-DMO and its 
functional and non-functional 
requirements.  

3.3 Domain Manager and 
Orchestrator (DMO)  

This section explains the DMO and its 
functional and non-functional 
requirements.  

3.4 Network Compute 
Fabric (NCF)   

This section details the NCF as well 
as its functional and non-functional 
requirements.  

Knowledge and 
Intelligence  

4.1 Zero Touch 
Management  

This subsection presents the different 
functional requirements for Zero 
Touch Management.  

4.2 Workflow Automation 
for Zero Touch 
Management  

This section details the functional 
requirements for the Workflow 
Automation for Zero Touch 
Management.  

4.3 Reasoning   This section details the functional 
requirements for Machine Reasoning 
(MR).  

4.4 Reinforcement 
Learning  

This section details the functional 
requirements for Reinforcement 
Learning.  

T2.4 – Detailed 
specification of 

DIMO 
components 

3.2 Tenant Domain 
Manager and 
Orchestrator (t-DMO) 3.3 
Domain Manager and 

Detail t-DMO enhancements for 
tenant-level orchestration, DMO 
focus on service-level management, 
and NCF’s unified data model for 
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DIMO 
architecture 

Orchestrator (DMO) 3.4 
Network Compute Fabric 
(NCF) 

compute/network resources, 
including enforcement of DMO 
decisions and integration of all 
components. 

Interfaces and 
Reference 
Points 

3.2–3.4 (t-DMO, DMO, 
NCF) 

Define the reference points and 
interfaces among DIMO components, 
enabling interoperability and 
coordination across service- and 
resource-level orchestration. 

Resource 
Abstraction 
and Data 
Modelling 

3.4 Network Compute 
Fabric (NCF) 

Specify the unified resource data 
model (type, location, provider, 
availability, price), abstracting 
compute and network resources for 
intent-driven orchestration. 

 

1.2 Deliverable Overview and Report Structure 

A brief overview of the structure of the rest of the document is detailed as follows:   

• Section 2 highlights the 6G-Intense architecture and gives an overview of the core components. 

• Section 3 details the requirements of the different inner components for the Distributed Intent-
Driven Management and Orchestration (DIMO);  

• Section 4 expands the requirements for including Knowledge and Intelligence capabilities in the 
DIMO framework.  

• Section 5 presents the conclusions of the deliverable. 
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2 6G-INTENSE Architecture 
The goal of this section is to present the 6G-INTENSE architecture as defined in deliverable D2.3 [3] . 
The following provides a brief overview of the 6G-INTENSE architecture. 

2.1 6G-INTENSE Overview 

The initial definition of the requirements of the architecture components and Zero-touch automation 
was delivered as part of the deliverable D2.2 [4] . Based on these requirements, the consortium updated 
the initial 6G-INTENSE architecture, as documented in deliverable D2.3 [3] . This new architecture is 
presented in Figure 1, where we can see the Operational layers of the DIMO framework: tenant layer, 
service layer and the resource layer. These layers correspond respectively to the following components 
i) tenant-DMO (t-DMO), ii) the Domain Manager and Orchestrator (DMO), and iii) the Network-Compute 
Fabric (NCF). The NCF is an abstraction layer over the different Local Manager and Orchestrators 
(LMOs) allowing for the onboarding of different LMOs. Each layer of the DIMO follows the TM Forum 
Autonomous Domain paradigm as defined by the Autonomous Network Project. This means that each 
component of the Lifecyle Management (LCM) of a specific layer should be able to operate 
autonomously, minimizing dependencies from the other layers to a minimum. To make this a reality, the 
6G-INTENSE project proposes the use of Native AI to enhance each of the components of the 
architecture: t-DMO, DMO, NCF.  

 
Figure 1:6G-INTENSE General Architecture 

The Native AI allows the automation of procedures in the DIMO framework. The Native AI toolkit allows 
the adoption of edge-cutting AI/ML techniques and the latest Large Language Models procedures in the 
different layers of the DIMO. 

The use of LLM-based techniques is essential for the adoption of Intents in the project. Specifically in 
the t-DMO, the use of LLMs is key to ensuring the proper processing and understanding of the user’s 
intent. Furthermore, user requests can be translated into intents using LLMs. Another use is the 
translation of intents across operational layers, which eases the adoption of intent. Furthermore, the 
LLMs can be used to inform the user of the status of the requested services.  

Likewise, the DIMO framework makes use of Reinforcement Learning from Human Feedback (RLHF), 
which extends the performance of the RL-based algorithms with human expertise. RLHF will be 
employed to solve conflicts both at the t-DMO and DMO. The use of RLHF will be extended by the 
adoption of Hierarchical Reinforcement Learning (HRL), for decomposing the Intent Handler tasks into 
different sub-tasks. 
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Similarly other ML techniques will be integrated in the DIMO framework as part of the Native AI, such 
as Deep Reinforcement Learning (DRL), Deep Learning, Federated Learning, and Split Learning. 
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3 The Distributed Intent-Driven Management and Orchestration 
(DIMO) architectural framework for 6G-INTENSE 

The DIMO framework is the primary step towards enabling large-scale automation in the 6G ecosystem 
by integrating diverse communication and physical resources. It focuses on distributed and 
decentralized control loops aligned with industry standards like ETSI ZSM2 and TMF3, advancing the 
idea of Zero-touch Service Management (ZSM). A core feature of DIMO is using declarative intents to 
define service-level goals and configurations, supported by transforming the NFVO into Domain 
Management and Orchestrator (DMO) entities. This section specifies the user requirement from the 
PoCs for the DIMO taking into account the information from Deliverable 2.1. These requirements are 
essential for the definition of the functional and non-functional requirements for each component within 
DIMO’s architecture. The functional and non-functional requirements of the DIMO’s architecture are 
presented afterwards in the section, and include service management and orchestration, resource 
management and orchestration, and the Native AI Toolkit.   

In this section, we revisit all the User requirements defined in D2.1, by applying the MosCow approach. 

3.1 User requirements from PoCs for the DIMO 

The PoC#1 (“Distributed continuum towards Pervasive computing”) has several user requirements for 
the architecture of the DIMO, which are directly related to the User Requirements described in the 
project’s deliverable D2.1 (Table 3 of Section 2.2.1.4 and Table 4 of Section 2.2.2.4). They have been 
revisited using MosCow approach in Table 2: User Requirements from PoC#1Table 2. 

Table 2: User Requirements from PoC#1 

User Requirements from PoC#1: Distributed Continuum towards Pervasive Computing 

UR-ID UR-Description MoSCoW 
prioritization  

UR-
DistributedContinuum-
1 

The architecture (t-DMO level) is required to allow 
the tenant/PoC owner to request the instantiation 
of a Full-Service Content Delivery (fs|CDN)4 service 
using a high-level Intent (e.g., natural language) by 
providing relevant service instantiation 
endpoints/APIs. 

Must have 

UR-
DistributedContinuum-
2 

The endpoints/APIs provided by the architecture 
(t-DMO level) for service instantiation are required 
to allow the tenant/PoC owner to specify service-
level constraints and requirements. 

Should have 

UR-
DistributedContinuum-
3 

The architecture (t-DMO level) is required to allow 
the tenant/PoC owner to view the defined service-
level KPIs and update their service if needed by 
providing relevant service management 
endpoints/APIs. 

Could have 

 

UR-
DistributedContinuum-
4 

The architecture (t-DMO level) is required to allow 
the tenant/PoC owner to request the termination of 
an fs|CDN service by providing relevant service 
termination endpoints/APIs. 

Should have 

 

 
2 https://www.etsi.org/technologies/zero-touch-network-service-management 
3 https://www.tmforum.org 
4 INTRACOM TELECOM - Full-Service Content Delivery Network 

https://www.intracom-telecom.com/en/products/telco_software/iptv_multiplay/fs_cdn.htm
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UR-
DistributedContinuum-
5 

The architecture (DMO and NCF levels) is required 
to provide endpoints/APIs to receive Intents from 
the upper levels and communicate the appropriate 
action to the lower levels after the necessary 
processing. 

Must have 

 

UR-
DistributedContinuum-
6 

The architecture (t-DMO, DMO, and NCF levels) is 
required to provide mechanisms/algorithms to 
decompose the Intents from the upper levels and 
translate them into actionable items for the lower 
levels. 

Must have 

Similarly, Poc#2 is defined in deliverable D2.1, creating the user requirements specified in Table 3. 

Table 3: User Requirements from PoC#2 

User Requirements from  PoC#2 – Metaverse 

UR-ID UR-Description 
MoSCoW 

prioritization  

UR-Metaverse-1 
The tenant DMO is required to allow tenants to 
design vertical services.  

Must have 

UR-Metaverse-2 

The architecture (t-DMO level) is required to allow 
tenants/PoC owners to request the location or 
tracking of target UEs using a high-level Intent (e.g., 
natural language) by providing relevant service 
instantiation endpoints/APIs. 

Must have 

UR-Metaverse-3 

The architecture (t-DMO level) is required to allow 
tenants/PoC owners to request periodic updates 
about the location of target UEs in the form of a 
high-level Intent (e.g., natural language) by 
providing relevant service instantiation 
endpoints/APIs. 

Could have 

UR-Metaverse-4 

The architecture (t-DMO level) is required to allow 
tenants/PoC owners to request termination of 
periodic updates about the location of target UEs in 
the form of a high-level Intent (e.g., natural 
language) by providing relevant service 
instantiation endpoints/APIs. 

Could have 

UR-Metaverse-5 

The endpoints/APIs provided by the architecture 
(t-DMO level) for UEs' localization/tracking are 
required to allow the tenant/PoC owner to specify 
appropriate trade-offs between location 
accuracy/tracking frequency, precision and energy 
consumption either at the request time (for 
localization) or during the service (for tracking). 

Could have 

UR-Metaverse-6 
The Architecture (DMO and Network-Compute 
Fabric levels) is required to provide 
endpoints/APIs to receive Intents from the upper 

Must have 
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levels and communicate the appropriate action to 
the lower levels after the necessary processing. 

UR-Metaverse-7 

The architecture (t-DMO, DMO, and Network-
Compute Fabric levels) is required to provide 
mechanisms/algorithms to decompose the sensing 
Intents from the upper levels and translate them 
into actionable items for the JASC functions at the 
lower levels. 

Must have 

3.2 Tenant Domain Manager and Orchestrator (t-DMO) 

One of the key innovations of 6G-INTENSE is simplifying the service management plan by shifting some 
responsibilities to the vertical service owner. Recognizing that many verticals lack expertise in service 
management, the t-DMO entity has been introduced. Unlike the DMO, the t-DMO does not own 
infrastructure or enforce 6G services on top of the 6G network. Instead, it acts as an intermediary that 
sells 6G services to verticals. The t-DMO handles the vertical service lifecycle and hosts some 
management and orchestration functions.  The t-DMO establishes B2B agreements with DMOs, allowing 
them to delegate certain service-level management functions. This way, the t-DMO resembles mobile 
network operators (MNOs) and Mobile Virtual Network Operators (MVNOs) in 4G and 5G ecosystems. 

As stated earlier, we applied the MosCoW approach to update the functional and non-functional general 
requirements for the t-DMO (Table 4 and Table 5), supporting the envisioned in the architecture 
proposed by 6G-INTENSE. 

3.2.1 General Functional Requirements 

Table 4: General Functional Requirements t-DMO 

Functional Requirements of the Tenant Domain Manager and Orchestrator (t-DMO) 

FR-ID FR-Description 
MoSCoW 
prioritization  

FR-TDMO-1 
The t-DMO is required to allow tenants to design 
vertical services.  

Must have 

FR-TDMO-2 
The t-DMO is required to allow tenants to request 
the instantiation of vertical services. 

Must have 

FR-TDMO-3 
The t-DMO is required to allow tenants to specify 
their requests in a natural language. 

Should have 

FR-TDMO-4 
The t-DMO is required to allow tenants to enforce 
service-level constraints and requirements.  

Must have 

FR-TDMO-5 
The t-DMO is required to allow tenants to view the 
service-level KPIs.  

Must have 

FR-TDMO-6 
The t-DMO is required to allow tenants to update 
their service requests. 

Must have 

FR-TDMO-7 
The t-DMO is required to allow tenants to request 
the termination of their vertical services. 

Must have 

FR-TDMO-8 
The t-DMO is required to allow tenants to monitor 
the cost of their service usage.  

Should have 
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FR-TDMO-9 
The t-DMO is required to allow tenants to enforce 
business requirements on their vertical services. 

Must have 

FR-TDMO-10 
The t-DMO is required to integrate an Intent 
translation mechanism to map received requests to 
service Intents. 

Must have 

FR-TDMO-11 
The t-DMO is required to include a closed loop for 
vertical service management. 

Must have 

FR-TDMO-12 
The t-DMO is required to collect service-level KPIs 
from the underlying service.  

Should have 

FR-TDMO-13 
The t-DMO is required to propagate Intents to the 
DMOs using their exposed northbound interface. 

Must have  

FR-TDMO-14 
The t-DMO is required to only offer a restricted view 
of the vertical services.  

Must have 

FR-TDMO-15 
The t-DMO is required to perform data analytics on 
service-level KPIs for continuous closed-loop 
automation. 

Should have 

3.2.2 General Non-Functional Requirements 

Table 5: General Non-Functional Requirements t-DMO 

Non-Functional Requirements of the Tenant Domain Manager and Orchestrator (t-
DMO) 

NFR-ID NFR-Description 
MoSCoW 
prioritization  

NFR-TDMO-1 
The t-DMO is required incorporate the latest LLM 
techniques for Intent translation. 

Should have 

NFR-TDMO-2 
The t-DMO is required provide a portal to its vertical 
users. 

Should have 

NFR-TDMO-3 
The t-DMO is required operate an Autonomous 
Domain following the TMF specifications and APIs. 

Could have 

3.3 Domain Manager and Orchestrator (DMO) 

The DMO offers Intent APIs towards uniform and consistent capability exposure and service requests 
from different MNOs, resource pool owners, vertical application providers, and B2B customers. The 
DMO operates an Autonomous Domain (AD) with a Cognitive Intent Handler. This section revisits the 
functional and non-functional requirements (Table 6 & Table 7) using the MosCow prioritazation.  

3.3.1 General Functional Requirements 

Table 6: General Functional Requirements DMO 

Functional Requirements of the Domain Manager and Orchestrator (DMO) 
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FR-ID FR-Description 
MoSCoW 
prioritization  

FR-DMO-1 
The DMO interfaces are required to support Intent 
specifications. 

Must have 

FR-DMO-2 
The DMO is required expose a northbound interface 
for specifying service requests.  

Must have 

FR-DMO-3 
The DMO is required to perform service design based 
on the received requirements. 

Must have 

FR-DMO-4 
The DMO is required to incorporate decision engines 
to perform closed-loop control. 

Could have 

FR-DMO-5 
The DMO is required to incorporate Intent handler 
functions to process the received Intent. 

Must have 

FR-DMO-6 
The DMO is required to propagate Service Intents to 
the network compute fabric as a resource Intent. 

Must have 

FR-DMO-7 
The DMO is required to operate in a limited 
administrative coverage area.  

Must have 

FR-DMO-8 
The DMO is required to expose its capabilities to 
East/West DMOs. 

Should have 

FR-DMO-9 
The DMO is required to leverage East/West interfaces 
to request service configurations in other coverage 
areas. 

Could have 

FR-DMO-10 
The DMO is required to collect Intent reports 
regarding the infrastructure state from the network 
compute fabric.  

Must have 

FR-DMO-11 
The DMO is required to have a global view of the 
network.  

Should have 

FR-DMO-12 
The DMO is required to perform Intent renegotiation 
with the other functional blocks.  

Should have 

FR-DMO-13 
The DMO is required to resolve conflicts over service 
requests.  

Should have 

FR-DMO-14 
The DMO is required to allow a resource owner to 
onboard a resource region. 

Should have 

FR-DMO-15 
The DMO is required to allow a resource owner to 
delete a resource region. 

Should have 

FR-DMO-16 
The DMO is required to allow a resource owner to 
specify details regarding a resource region, such as 
coverage, capabilities, and pricing. 

Could have 
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FR-DMO-17 
The DMO is required to allow a resource owner to 
update a resource region. 

Could have 

FR-DMO-18 
The DMO is required to allow a resource owner to 
remove a resource region. 

Could have 

FR-DMO-19 
The DMO is required to adopt the generalized concept 
of service mesh. 

Should have 

FR-DMO-20 
The DMO  is required to perform topology-aware 
placement.  

Could have 

FR-DMO-21 
The DMO is required to perform a cost/benefit 
analysis. 

Could have 

FR-DMO-22 
The DMO is required to leverage the knowledge base 
from the Knowledge and Intelligence to perform 
Intent actuation. 

Should have 

3.3.2 General Non-Functional Requirements 

Table 7: General Non-Functional Requirements DMO 

Non-Functional Requirements of the Domain Manager and Orchestrator (DMO) 

NFR-ID NFR-Description 
MoSCoW 
prioritization  

NFR-DMO-3 
The DMO is required to leverage 
supervised/unsupervised learning models to perform 
cause analysis. 

Should have 

NFR-DMO-4 
The DMO is required to operate an Autonomous 
Domain following the TMF specifications and APIs. 

Must have 

3.4 Network Compute Fabric (NCF) 

A central element of the architecture proposed by 6G-INTENSE is the Network-Compute Fabric 
Abstraction framework, which serves as a unifying layer for all Resource Orchestration Domains. It 
abstracts these domains through Intent-based APIs, separating service orchestration from resource 
orchestration to enhance scalability. 

The Network-Compute Fabric (NCF) has emerged as a foundational need in modern heterogenous 
architectures, characterized by cross-domain integration capabilities, using a common data model, that 
supports integration of various resource domains.  Its development has been propelled by two key 
trends: faster, more reliable connectivity and widespread access to virtualized computational services. 
This section revisits the functional and non-functional requirements (Table 8 & Table 9), along with the 
interfaces and internal components that make up the NCF, as envisioned in the architecture proposed 
by 6G-INTENSE. 

3.4.1 General Functional Requirements 

Table 8: General Functional Requirements NCF 

Functional Requirements of the Network Compute Fabric    
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FR-ID FR-Description 
MoSCoW 
prioritization  

FR-NCF-1 
The Network Compute Fabric is required to allow 
adding a new resource pool. 

Must have 

FR-NCF-2 
The Network Compute Fabric is required to allow 
updating resource pools. 

Must have 

FR-NCF-3 
The Network Compute Fabric is required to allow the 
deletion of resource pools. 

Should have 

FR-NCF-4 
The Network Compute Fabric is required to allow the 
configuration of resource pool capabilities.  

Must have 

FR-NCF-5 
The Network Compute Fabric is required to expose data 
regarding the state of infrastructure. 

Must have 

FR-NCF-6 
The Network Compute Fabric is required to leverage a 
unified data model to expose resources from different 
domains. 

Must have 

FR-NCF-7 
The Network Compute Fabric is required to allow 
service orchestration over multiple resource domains. 

Could have 

FR-NCF-8 
The Network Compute Fabric is required to allow QoS 
enforcement.  

Should have 

FR-NCF-9 
The Network Compute Fabric is required to translate 
the received resource Intent to local policies. 

Must have 

FR-NCF-10 
The Network Compute Fabric is required to support a 
range of LMOs. 

Must have 

FR-NCF-11 
The Network Compute Fabric is required to integrate 
the highly volatile deep-edge resource pools. 

Could have 

FR-NCF-12 
The Network Compute Fabric is required to incorporate 
an SD-WAN controller.  

Must have 

FR-NCF-13 
The Network Compute Fabric is required to support 
network programmability and QoS specification. 

Could have 

FR-NCF-14 
The Network Compute Fabric is required to perform 
self-healing for handling failures and capacity 
exhaustion. 

Could have 

FR-NCF-15 
The Network Compute Fabric is required to perform 
self-optimization through detecting and solving 
conflicts. 

Could have 

FR-NCF-16 
The Network Compute Fabric is required to perform 
automated (re) configuration of overlays to support 
service mesh deployments. 

Could have 



D2.4: Requirements of architecture components and Zero-touch automation-Final 

©6G-INTENSE  Page | 21  

FR-NCF-17 
The Network Compute Fabric is required to abstract the 
underlying resource pools, including the deep edge.  

Should have 

FR-NCF-18 
The Network Compute Fabric is required to expose and 
abstract sensing information generated by the 
underlying components. 

Should have 

FR-NCF-19 
The Network Compute Fabric is required to determine 
the optimal deployment of the requested services. 

Could have 

3.4.2 General Non-Functional Requirements 

Table 9: General Non-Functional Requirements NCF 

Non-Functional Requirements of the Network Compute Fabric 

NFR-ID NFR-Description 
MoSCoW 
prioritization  

NFR-NCF-1 
The Network Compute Fabric is required to leverage 
generative AI to generate on-the-fly declarative 
configurations. 

Should have 

NFR-NCF-2 
The Network Compute Fabric is required to leverage 
LLM to translate received resource Intents. 

Should have 

NFR-NCF-3 
The Network Compute Fabric is required to leverage 
RLHF to negotiate Intent and resolve conflicts. 

Should have 
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4 Knowledge and Intelligence 
The 6G-INTENSE architecture is driven by data, knowledge, and intelligence, introducing advanced 
features to ensure end-to-end trustworthiness. This is enabled through novel AI/ML agents, Zero-Touch 
Management, and Orchestration, which play a leading role in network management and automation. 
Hence, one of the key innovations of the 6G-INTENSE architecture is the Native AI paradigm, as stated 
in section 2.2.1. In this section, the functional and non-functional requirements of the components of the 
Native AI toolkit are revisited. The Native AI toolkit includes several automation techniques. We 
evaluate the requirements for: 

- Zero Touch Management (ZTM) 
- Workflow Automation for ZTM 
- Machine Reasoning 
- Reinforcement Learning 

4.1 Zero Touch Management (ZTM) 

ZTM represents the automation backbone of the 6G-INTENSE framework to enable fully autonomous 
operation through disaggregated decision-making and knowledge management. It incorporates 
essential components such as an Intent Handler for advanced reasoning and conflict resolution, 
enhanced domain control loops for intent assurance, and a Domain Intelligence module to support 
distributed knowledge management. ZTM leverages cutting-edge AI techniques, including LLM-based 
reasoning and reinforcement learning algorithms, to ensure efficiency, scalability, and alignment with 
the intent-driven vision of 6G. To realize this, this section redefines the functional and non-functional 
requirements of ZTM using MosCow approach (Table 10 & Table 11). 

4.1.1 General Functional Requirements 

Table 10: General Functional Requirements ZTM 

Functional Requirements for the Zero Touch Management  

FR-ID  FR-Description MoSCoW 
prioritization  

FR-ZTM-01 The system is required to integrate LLM-based Intent 
Reasoning into the Intent Handler to facilitate decision-
making and automate Intent management in Autonomous 
Domains. 

Must-have 

FR-ZTM-02 The Intent Handler is required to support LLM-driven 
natural language understanding to translate user Intents 
into actionable tasks and manage service requests using 
TMF 921 APIs [5]  

Must-have 

FR-ZTM-03 The system is required to incorporate LLM-assisted Model 
Reasoning to support inner-loop decision-making 
processes for real-time Intent actuation and assurance. 

Should-have 

FR-ZTM-04 The Domain Intelligence Module is required to leverage 
LLMs to manage decentralized knowledge and context 
building across Autonomous Domains for optimized 
decision-making. 

Must-have 

FR-ZTM-05 To ensure seamless service delivery, the system is 
required to provide a mechanism for LLM-driven 
renegotiation of conflicting Intents through RLHF or 
Hierarchical Reinforcement Learning (HRL) techniques. 

Must-have 
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FR-ZTM-06 The system's internal APIs are required to support LLM 
integration and define the interactions between the Intent 
Handler and other automation components. 

Must-have 

FR-ZTM-07 The system is required to follow the TMF standards for 
LLM integration and address gaps with custom APIs or 
enhancements to existing standards. 

Must-have 

4.1.2 General Non-Functional Requirements 

Table 11: General Non-Functional Requirements ZSM 

Non-Functional Requirements for the Zero Touch Management  

NFR-ID  NFR-Description MoSCoW 
prioritization  

NFR-ZTM-01 The Zero-Touch Management system is required to ensure 
real-time responsiveness for service instantiation and 
reconfiguration, with delays not exceeding 5 milliseconds 
for critical operations. 

Should-have 

NFR-ZTM-02 The system is required to guarantee the usability of the 
zero-touch interface, providing intuitive management and 
control mechanisms for operators even with increasing 
system complexity. 

Should-have 

NFR-ZTM-03 The system is required to ensure data consistency across 
all autonomous domains, with mechanisms to maintain a 
synchronized state even in a distributed environment. 

Could-have 

NFR-ZTM-04 The Intent Handler within the Zero-Touch Automation 
system is required to provide conflict resolution 
capabilities with minimal human intervention, ensuring 
services are not disrupted. 

Should-have 

NFR-ZTM-05 The system is required to ensure seamless integration of 
zero-touch automation with LLM-based Intent 
management and domain intelligence modules, avoiding 
compatibility issues. 

Must-have 

NFR-ZTM-06 The system is required to offer auditability of automation 
decisions, providing detailed logs and reports on how it 
autonomously managed services and resolved conflicts. 

Must-have 

NFR-ZTM-07 The system is required to be energy-efficient, using 
optimal resource allocation and automated workload 
distribution to minimize energy consumption during 
service orchestration. 

Won't-have 

NFR-ZTM-08 The system is required to ensure failure recovery in less 
than 5 seconds, with automated failover mechanisms in 
place for critical domain control and orchestration 
functions. 

Could-have 
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4.2 Workflow Automation for Zero Touch Management 

Workflow Automation for Zero Touch Management aims to optimize operational procedures for 
seamless, fully autonomous service management. It integrates intent-based automation with decisive 
AI-driven decision-making to provide effective task execution, conflict resolution, and resource 
coordination across several domains. This section will revisit the functional and non-functional 
requirements (Table 12 & Table 13) for workflow automation. 

4.2.1 General Functional Requirements 

Table 12: General Functional Requirements Workflow Automation 

Functional Requirements for Workflow Automation 

FR-ID  FR-Description MoSCoW 
prioritization  

FR-WA-01 The system is required to be able to understand different 
Intent requests and define a workflow for 
deploying/configuring a network service.  

Must have 

FR-WA-02 The system is required to be able to learn from examples 
of workflows and adapt them to generate a new one. 

Should have 

FR-WA-03 The system is required to be able to validate the 
workflows before proceeding with the operations 
associated with the network services. 

Should have 

FR-WA-04 The system is required to be able to change proactively 
its configuration to ensure compliance with the 
predefined SLAs. 

Could have 

FR-WA-05 The system is required to be able to interact with the NCF 
to adapt the current resource allocation to fulfill the SLAs 
defined in the Intent. 

Must have 

FR-WA-06 The system is required to be able to broadcast its status 
to the Intent handler to update the Intent report 
information if needed. 

Must have 

FR-WA-07 The system is required to use external LLM Planners 
when a new workflow plan is needed. 

Could have 

FR-WA-08 The system is required to know about the inner 
components of the DMO and NCF. Moreover, it should 
know about the different autonomous domains' locations 
and capabilities. This will enable it to perform actions like 
service migration on-demand or proactively.  

Could have 

4.3 Reasoning  

The Reasoning functionalities are essential to convert high-level business objectives into actionable 
orchestration policies aligning with industry standards and best practices such as the TMF standards. 
They use LLMs and neuro-symbolic artificial intelligence techniques to facilitate logical reasoning, 
dynamic goal interpretation, and resource allocation for service instantiation. In this section, we specify 
the functional requirements needed to achieve the primary objectives of reasoning. 
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4.3.1 General Functional Requirements 

Table 13: General Functional Requirements Reasoning 

Functional Requirements for Reasoning 

FR-ID  FR-Description MoSCoW 
prioritization  

FR-R-01 The reasoning module is required to use LLMs to process 
and understand high-level business Intents, such as TMF 
921, and convert them into actionable orchestration policies 
essential for Service Ordering. 

Must-have 

FR-R-02 The reasoning process uses a Neuro-symbolic AI-based 
technique to provide logical reasoning capabilities and 
ensure that the abstract goals, i.e., messages following TMF 
921, are aligned with the technical constraints, i.e., there 
might exist some dependencies for some resources, such as 
standards like TMF 641 [6] . LLMs enhance flexibility in goal 
interpretation as part of Service Ordering. 

Should-have 

FR-R-03 The reasoning process is required to select appropriate 
resources for Service Instantiation based on real-time 
conditions, i.e., the following information related to Service 
Ordering, which can be defined by APIs such as TMF 641. 

Must-have 

FR-R-04 The reasoning process is required to use business logic to 
prioritize premium customers or services, ensuring better 
quality resources and service placement as part of Service 
Instantiation. 

Could-have 

FR-R-05 The reasoning process is required to allow rule relaxation to 
ensure flexibility in resource provisioning, particularly 
when rigid constraints cannot be met due to dynamic 
conditions during Service Instantiation. 

Should-have 

FR-R-06 The reasoning process is required to continuously monitor 
SLA compliance and adjust resource allocations in real time, 
ensuring service objectives are met (Service Assurance).  

Must-have 

FR-R-07 

 

The reasoning process proactively detects resource or 
performance failures and implements adaptive retry 
mechanisms to ensure service continuity (Service 
Assurance). 

 

Could-have 

FR-R-08 The reasoning process is required to apply rule-based logic 
to select the most suitable resource pools or nodes that align 
with business goals and performance criteria (Service 
Assurance). 

Should-have 

FR-R-09 The reasoning process is required to trigger context-specific 
decisions that align with both business objectives (e.g., 
business objectives like those defined by TMF 921) and 
technical constraints (e.g., service ordering constraints like 

Must-have 
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those presented in TMF 641) (Service Instantiation/ 
Assurance). 

FR-R-10 The reasoner is required to be able to learn from past 
decisions and performance metrics, improving its reasoning 
capabilities over time (Service Assurance). 

Should-have 

4.4 Reinforcement Learning 

Reinforcement Learning (RL) enables intelligent and adaptive decision-making within the 6G-INTENSE 
framework. 6G-INTENSE incorporates advanced RL techniques, such as RLHF [7] and HRL, to optimize 
intent propagation, conflict resolution, and autonomous service management across multiple domains. 
This section redefines the functional and non-functional requirements (Table 14 & Table 15) necessary 
to implement these capabilities. 

4.4.1 General Functional Requirements 

Table 14: General Functional Requirements Reinforcement Learning 

Functional Requirements for Reinforcement Learning 

FR-ID  FR-Description MoSCoW 
prioritization  

FR-RL-01 The system is required to define the design of a Native AI 
Toolkit, which includes reusable components for 
implementing both RLHF and HRL algorithms in Intent 
propagation. 

Could have 

FR-RL-02 The system is required to incorporate HRL techniques to 
optimize decision-making across multiple layers of the 
automation architecture. 

Should have 

FR--RL-03 The system is required to leverage RLHF to allow human 
feedback for adjusting and refining LLM-based decisions, 
ensuring human-in-the-loop optimization for critical tasks. 

Must have 

FR--RL-04 The Domain Control Loop is required to be adapted to support 
RL-based decision-making for autonomous service 
management, enabling Intent actuation and continuous 
assurance. 

Should have 

FR--RL-05 The system is required to ensure RL techniques are 
implemented in the Intent Handler for conflict resolution, 
particularly for renegotiating resource or service conflicts. 

Must have 

FR--RL-06 The system is required to optimize energy efficiency and 
performance by applying RL techniques to reduce 
computational overhead and ensure sustainability in real-
time decision-making. 

Could have 

FR--RL-07 The Domain Intelligence Module is required to support 
decentralized context-building techniques using RL for 
scalable knowledge management across multiple domains. 

Could have 

FR--RL-08 The system is required to provide performance benchmarks 
to assess the effectiveness of HRL algorithms in Intent 

Should have 
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propagation and service delivery across Autonomous 
Domains. 

4.4.2 General Non-Functional Requirements 

Table 15: General Non-Functional Requirements Reinforcement Learning 

Non-Functional Requirements for Reinforcement Learning 

NFR-ID  NFR-Description MoSCoW 
prioritization  

NFR-RL-01 The system is required to ensure real-time learning 
capabilities in RL-based decision-making, focusing on quickly 
adapting to changing network conditions and demands. 

Should have 

NFR-RL-02 The system is required to optimize energy efficiency for RL 
operations by minimizing computational overhead and 
ensuring that training and inference processes do not 
overburden resources. 

Could have 

NFR-RL-03 The system is required to maintain robustness in RL 
algorithms, ensuring they can handle noisy, incomplete, or 
inconsistent data without compromising decision accuracy. 

Could have 

NFR-RL-04 The system is required to support scalability in RL algorithms, 
enabling the deployment of RL-driven decision-making 
across multiple layers of the automation architecture. 

Won’t have 

NFR-RL-05 The RL components are required to maintain model accuracy 
over time, with mechanisms in place to periodically retrain 
models to prevent performance degradation. 

Won’t have 

NFR-RL-06 The system is required to implement security measures to 
prevent tampering with RL decision-making processes and 
ensure that learning and inference are secure from external 
threats. 

Won’t have 

NFR-RL-07 The system is required to support human-in-the-loop 
feedback mechanisms for fine-tuning RL-based decisions, 
allowing operators to intervene in critical scenarios without 
disrupting automation. 

Must have 

NFR-RL-08 The system is required to ensure the explainability of RL 
decisions, providing transparency and insight into the 
reasoning behind automated decisions to build trust in 
autonomous operations. 

Could have 
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5 Conclusions 
This deliverable has established the final and complete set of functional and non-functional 
requirements for the 6G-INTENSE architecture and its components. It consolidates the project's vision 
for an intent-driven, AI-native system capable of navigating the complexities of the 6G era. The 
requirements define the capabilities of the three core pillars of the Distributed Intent-driven 
Management and Orchestration (DIMO) framework—the t-DMO, DMO, and NCF—and detail the integral 
role of the Native AI toolkit in achieving intelligent, zero-touch automation. 

A significant contribution of this final deliverable is the rigorous application of the MoSCoW 
prioritization scale to each requirement. This exercise provides an invaluable strategic layer, clarifying 
the development priorities and creating a clear, actionable path for implementation. By categorizing 
requirements as "Must have," "Should have," or "Could have," the project is now equipped to make 
informed decisions, manage resources effectively, and focus development efforts on features critical to 
the success of the DIMO framework. 

With these finalized and prioritized requirements, the 6G-INTENSE project has a stable and robust 
foundation for the subsequent work packages focused on architectural design, component 
implementation, and system integration. This document will serve as the definitive guide for developers 
and architects, ensuring that the platform being built aligns precisely with the project's goals. Ultimately, 
this foundational work is a critical step toward realizing a truly autonomous, efficient, and scalable 6G 
ecosystem driven by high-level intents. 
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