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Abstract—This paper explores the evolution towards au-
tonomous, intent-driven service management specifically tailored
for the AI-Native 6G context. It analyses the foundational role
of concepts like Zero-Touch Network and Service Management
(ZSM) and Intent-Based Networking (IBN), tracing their pro-
gression towards the Al-native principles underpinning 6G. Key
architectural frameworks from standardization bodies, including
ETSI ZSM, ETSI ENI, 3GPP SAS, and TMForum (AN, ODA), are
highlighting converging principles and interoperability challenges.
A proposed architecture featuring Tenant Domain Manager
and Orchestrator (t-DMO), Domain Manager and Orchestrator
(DMO), Network Compute Fabric (NCF), and an integrated
Native Al Toolkit is presented as a potential solution for managing
vertical services, domain resources, and end-to-end orchestration
in a federated, Al-enhanced 6G ecosystem. The paper delves
into mechanisms for enabling autonomy, focusing on closed-loop
automation, intent lifecycle management (including expression,
translation, assurance, and conflict resolution), and the critical
balance between domain-level autonomy and end-to-end service
coherence. The integral role of Artificial Intelligence and Machine
Learning (AI/ML) in automated decision-making, optimization,
and ensuring trustworthy operations within these frameworks is
emphasised.

Index Terms—6G networks, orchestration, automation, control
& management, closed-loop, AI/ML

I. INTRODUCTION

The telecom industry is evolving rapidly, driven by in-
creasingly complex network services. 5G introduced virtu-
alization (NFV/SDN) and network slicing, escalating opera-
tional demands. In response, ETSI ZSM emerged, aiming for
fully automated, self-managing networks, while Intent-Based

Networking (IBN) simplified operations by allowing users to
define desired outcomes rather than configurations.

AI/ML are now critical to both ZSM and IBN, moving from
supportive roles in 5G to being fundamental in 6G’s AI-Native
networks. This means intelligence is embedded throughout
the network, shifting from reactive automation to proactive,
pervasive intelligence. 6G’s Al-Native approach, characterized
by “intelligence everywhere,” “distributed data infrastructure,”
“autonomous operations,” and ”Al as a Service (AlaaS),” will
significantly boost its sustainability, coverage, security, and
resilience.

This fundamental shift redefines 6G service management and
orchestration (MANO). Traditional MANO is insufficient; Al-
native 6G requires managing the entire lifecycle of AI/ML
models and distributed AI workloads. This necessitates new
management architectures that go beyond traditional FCAPS,
focusing on AI/ML operations and advanced data analytics.

6G presents immense challenges: extreme network hetero-
geneity, diverse service demands (XR, digital twins), escalating
performance needs (ultra-low latency, high data rates), and
critical security/sustainability concerns. Given this complex-
ity, manual management is unfeasible. This drives the need
for highly autonomous systems capable of end-to-end self-
management. Intent-Based Networking provides the essential
abstraction. Ultimately, autonomous, intent-driven management
is vital for handling 6G’s complexity, ensuring service quality,
optimizing resources, and enabling new business models.



II. ARCHITECTURAL FOUNDATIONS FOR AUTONOMOUS 6G
SERVICE MANAGEMENT

Realizing autonomous, intent-driven service management in
Al-Native 6G networks requires robust, flexible architectures.
This involves building on established principles while incor-
porating new elements to handle pervasive Al and extreme
automation. We’ll first review converging principles from stan-
dardization bodies, then detail a proposed architecture featuring
a Tenant Domain Manager and Orchestrator (t-DMO), Domain
Manager and Orchestrator (DMO), Network Compute Fabric
(NCF), and a Native Al Toolkit.

Next-gen service management architectures, as agreed upon
by ETSI ZSM, ETSI ENI, 3GPP SAS, and TMForum, em-
phasize a Service-Based Architecture (SBA) for modularity,
scalability, and extensibility. They inherently support closed-
loop automation, are data-driven and AI/ML-optimized, and
use intent-based interfaces for simplified interaction. These
architectures also support distributed intelligence and data han-
dling and commonly separate domain management from end-
to-end orchestration for complexity management and service
coherence. This consistent set of principles across various
standardization bodies highlights a strong industry consensus
for managing 5G-Advanced and 6G networks.

Building on these principles, a proposed Al-Native 6G
service management architecture layers distinct functional
components: the t-DMO for vertical interactions, the DMO
for autonomous domain service management, and the NCF
for resource abstraction. All are supported by an integrated
Native Al Toolkit, ensuring clear separation of concerns while
enabling comprehensive, Al-powered management.

A. Tenant Domain Manager and Orchestrator (t-DMO)

The t-DMO is an innovative component designed for vertical
service management, operating independently from traditional
infrastructure management. Much like a Mobile Virtual Net-
work Operator (MVNO), it acts as an intermediary, selling
services directly to vertical customers (B2C) without owning
the underlying network infrastructure. Essentially, it functions
as an intelligent Business Support System (BSS) for these verti-
cals, establishing Business-to-Business (B2B) agreements with
one or more DMOs (Domain Management and Orchestration)
to fulfill vertical service requirements. Its key functions include
providing CRUD (Create, Read, Update, Delete) operations for
vertical services, often expressed as business intents” through
user-friendly channels that may leverage chatbots and Large
Language Models (LLMs). The t-DMO also performs intent
translation, converting these high-level business intents into
structured “’service intents” consumable by the DMO, and
supports intent negotiation with vertical customers to refine
requirements. It integrates a closed control loop for vertical
service lifecycle management, using native Al to track SLAs
and generate recommendations for the DMO to ensure compli-
ance. Additionally, it handles billing and charging specifically
for vertical customers. To achieve these functions, the t-DMO
comprises modules for vertical service design and composition,

intent translation, vertical service lifecycle management, and
billing and charging, interfacing directly with the vertical
service owner (B2C) and utilizing the DMO’s Northbound In-
terface (NBI) for service deployment and management (B2B).
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Fig. 1. 6G-INTENSE t-DMO [3]

B. Domain Manager and Orchestrator

The DMO (Domain Management and Orchestration) func-
tions at the service management layer, overseeing an Au-
tonomous Domain (AD), a concept akin to TMForum Au-
tonomous Domains. Its primary role is to manage the lifecycle
of ”’service intents” received from the t-DMO or directly from
other consumers. Within its AD, the DMO handles service
deployment and assurance, orchestrating resources through the
NCF (Network Control Function) and facilitating federation
with other DMOs. Key functions include service intent enforce-
ment, where it receives, potentially negotiates, and translates
service intents into necessary service components (like vertical
applications and network functions), determines placement, and
propagates configurations via the NCF. It also manages service
lifecycle management (LCM) for the deployed service mesh
using workflows, ensuring Intent Assurance against defined
SLAs, and implements a closed-control loop powered by a
Native AI Toolkit for runtime optimization. The DMO per-
forms conflict resolution among competing service requests
and provides East/West interfaces for inter-DMO interaction,
supporting use cases like inter-operator roaming. It may also
include its own billing and charging capabilities, either ag-
gregating information for the t-DMO or handling direct B2C
billing. Internally, the DMO comprises modules for Intent
Management, Service Design, a Workflow Engine, and Native
Al It interacts northbound with the t-DMO or other service
consumers, southbound with the NCF using “resource intents”
for infrastructure requests, and laterally with peer DMOs.

C. Network Compute Fabric (NCF)

The NCF (Network Control Function) serves as a vital
abstraction layer, effectively separating the DMO (Domain
Management and Orchestration) at the service management
layer from the intricate details of the diverse physical and
virtual infrastructure resources managed by underlying LMOs



(Local Management and Orchestrators). It presents a unified,
abstracted view of heterogeneous resources—including radio,
networking, computing, and sensing—across various techno-
logical and administrative domains, managing their allocation
based on “resource intents” received from DMOs. Its core
functions include translating these high-level resource intents
into specific configurations and actions for LMOs, managing
the lifecycle of these intents, and providing resource discovery
and inventory management through a real-time catalog of
available resource pools. The NCF also ensures observability
by collecting metrics and events from LMOs, storing them,
monitoring resource performance, and feeding insights back
to Native Al components. It handles cross-domain integration,
interfacing with various LMOs that manage different resource
domains (like RAN, TaaS/PaaS, and transport). Furthermore, it
enables advanced AIOps by integrating a Native Al toolkit for
intent reasoning, closed-loop resource optimization, predictive
monitoring, and automated configuration. Internally, the NCF
comprises an Intent Manager for resource intents, a Common
Data Model for DMO interfaces, a Native Al toolkit, Resource
Discovery, Observability, and Cross Domain Integration mod-
ules. It interacts northbound with multiple DMOs via a unified,
intent-based API and southbound with various LMOs.
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Fig. 2. 6G-INTENSE NCF [3]

D. Native Al Toolkit

The Al toolkit represents the pervasive integration of AI/ML
capabilities across all architectural layers, drawing on con-
cepts from frameworks like TMForum AN and ETSI ZSM.
It embeds AI/ML models and processes natively within the
t-DMO, DMO, and NCF to enable intelligent automation
and decision-making. This toolkit supports intent management
by assisting with translation, negotiation, conflict resolution,
reasoning, and decomposition across the different layers. It
also significantly enhances observability by analyzing met-
rics, detecting anomalies, predicting issues, and updating local
knowledge bases within the NCF. Crucially, the Al toolkit
drives closed-control loops, providing the intelligence for SLA
assurance at the t-DMO, service assurance/optimization at the
DMO, and resource assurance/optimization at the NCF. It
facilitates knowledge representation at each layer, with local
knowledge bases continually updated via feedback and observ-
ability data, and underpins decision-making for autonomous

intent fulfillment, resource allocation, conflict resolution, and
overall optimization. The toolkit leverages specific ML models
trained on relevant datasets, potentially incorporating Machine
Reasoning (MR) and Large Language Models (LLMs) for tasks
like intent interpretation and reasoning.

CONCLUSIONS

Managing Al-Native 6G networks requires a fundamental
shift toward deep integration of automation, intent, and Al,
grounded in ETSI ZSM, ENI, 3GPP SAS, and TMForum
principles. The architecture is modular and service-based, fea-
turing closed-loop, intent-driven, and Al-optimized functions.
A proposed model includes a Tenant Domain Manager and
Orchestrator (t-DMO), a Domain Manager and Orchestrator
(DMO), and a Network Compute Fabric (NCF), all powered
by a Native AI Toolkit to separate business, service, and
resource concerns while enabling coherent, Al-driven service
orchestration.

Key challenges include scalable multi-layer coordination,
robust intent translation, and standardization of semantically
aligned interfaces. Trustworthy Al (secure, fair, explainable)
and common data management are critical. Advancing these
areas through focused research and collaboration is essential
for enabling fully autonomous 6G networks.
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