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The Autonomy Gap
Overcoming 
Multi-Domain Silos
The industry is undergoing a profound transformation 
toward AI-native networks, yet legacy operational models 
remain a core bottleneck. While successfully industrialise 
domain-specific autonomy is a positive step, scaling this 
success across the entire network requires bridging the 
“Autonomy Gap” created by fragmented data and siloed 
operations.
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Structural Silos 
Network domains 
managed by 
dedicated teams with 
domain‑specific tools 
create critical blind 
spots in end‑to‑end 
visibility.

Operational 
complexity
Long response times, 
and service disruption.

Reactive Network 
Operations
Teams still firefight 
issues instead of 
proactively anticipating 
and preventing 
problems.

Three Core Bottlenecks

“Our idea was that somebody 
collects all the data in real time and 
tells us what happened. None have 
been able to do so.” 

CSP Tier 1  - Technology Leader
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Network Digital Twin
E2E Network Monitoring ready 
for AI processing in real-time

NOC

Automated Identified Root cause!

Today’s Challenge
Siloed Network Domains

Network domains operate in silos with specialised teams and 
tools, which yields deep expertise but fragmented visibility and 
poor cross‑domain context. This makes it difficult to correlate 
events quickly and understand overall impact.

A single fault can cascade across domains, creating multiple 
alarms that are treated as separate incidents by NOCs. The 
result is duplicated work, longer resolution times and higher 
costs—requiring unified observability and cross‑domain 
correlation to find the true root cause.





02 

Our Approach 
Harmonised 
Multi-Domain 
Autonomy
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Target State 
Unified Multi-Domain  
Visibility
Operations teams need an end-to-end, real-time view across 
all network domains to track incident propagation and enable 
automated resolution.

Unified multi-domain visibility also supports strategic planning 
and smarter CAPEX: using predictive analytics and what-if 
modeling, CSPs can assess investment impact, anticipate 
bottlenecks, optimise resource allocation, mitigate risks, and 
prioritise spending for long-term readiness and growth
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Network Digital Twin
Building Strong Foundations

Network digital twins are near‑real‑time virtual replicas 
of network ecosystems that break data silos and enable 
simulation, prediction and optimisation. 

Implementing a robust digital twin involves adopting a hybrid 
federated data ecosystem to balance cost, performance and 
governance.

DATA LAKES

Store large unstructured data for broad analytics.

GRAPHS DATABASES

Model complex relationships with graph algorithms.

TIME-SERIES DATA

Track trends with recurring metrics over time.

TABULAR DATASETS

Organise structured data in tables for easy access.

VECTORISATION 
Use embeddings for fast AI-driven similarity and 
contextual searches and analysis.
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AI Decision
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Network
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Incident 
resolution
Agent Zero

Actionable Events 
( Journeys )
Cross-Domain Incidents with Root Cause, 
Service Impacts and a Resolution 
Recommendation

Agents

NDT

The Solution
Targeting Multi-Domain Autonomy

Our open and vendor-agnostic assurance solution framework 
is composed of modular and decoupled layers instantiated 
independently.

The Three-Pillar Framework

Data Analytics Platform 
real-time visibility of  
the network 

AI Decision Engine
agentic system for RCA 
and recommendations

Agentic Orchestration
autonomous coordination 
across multi-domains
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Making it Real Proven 
Value in Industrialised 
Autonomy 

The implementation of a Network Digital Twin (NDT) 
shifts operations from reactive, fragmented processes to 
intelligent, data-driven autonomy. By providing the essential 
“dependency truth,” Celfocus empowers CSPs to achieve 
guardrailed autonomy—where AI agents act safely and 
decisively based on a reconciled knowledge layer.
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Below are the measurable breakthroughs we have achieved 
across high-value operational domains:

Use vendor energy-saving features, smart capacity 
shutdowns, and tari�/ battery-aware scheduling 
to cut active resources by tra�c and time while 
keeping coverage, QoS, and lowering energy costs.

Smart
CAPEX
RAN + Core

Unified view across physical, virtual, and
application layers to support anomaly detection, root 
cause analysis, and actionable recommendations.

Multi-Domain
Operations
RAN + TX + MW

Root Cause
Analysis

!

!

!

!

•Inter and Intra domain network fault correlation
•Proactive real-time anomaly detection on metrics
•Automated Root Cause & Service Impacts
•Correlation with change management occurrences
•Recommendations for next steps   

Agentic Service
Performance
RAN + Core

Use Agentic Analytics on raw RAN and Core metrics
to generate dynamic service performance reports.

REFERENCES

LIVEUK
Tier 1

ONGOINGFrance
Tier 1

REFERENCES

ONGOINGBelgium
Tier 1

REFERENCES

ONGOINGCzech
Tier 1
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Tracing dependencies through the transport and IP 
backbone to slash impact analysis time from days 
to hours, leading to 60% fewer escalations to 
technical teams.

Impact 
Assessments
TX + IPBB

!

Automated Service
impact assessments!

From multiple days
to a couple of hours

Calculating service 
impacts on TX/IP 
networks upon 
planned interventions

• Multi-layer network data correlation 
across physical, virtual, and application domains

• Real-time anomaly detection with proactive alerting
• Adaptive and dynamic thresholding based on network behavior
• Automated root cause analysis and service impact assessment
• Actionable recommendations to guide next steps and remediation
• Agent-based resolution workflows 

to accelerate incident handling

Combine events from 
multiple domains to 
perform anomaly detection, 
perform root cause analysis 
and provide recommenda-
tions to engineers

Multi-Layer
Operations
4G/5G Core

Root
Causes

Service
Impacts

APPS

Sessions

Virtual

Phisical

REFERENCES

LIVEBelgium 
Tier 1

ONGOINGItaly
Tier 1

ONGOINGUK
Tier 1

REFERENCES

LIVEBelgium 
Tier 1

ONGOINGUK
Tier 1

ONGOINGSpanish
Tier 1

Root Cause
Analysis e�ort

-99% 
Impact 

Assessment e�ort

-95% 
Tools &

licensing e�ort

-30% 
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Five Pillars for Success 
Scaling from Single to 
Multi-Domain Networks

1 - COLLECTION & INTEGRATION FRAMEWORK 
Create a real‑time, extensible integration layer (plugins/
connectors) to handle multi‑vendor, multi‑protocol and 
multi‑format data flows.

2 - VENDOR‑AGNOSTIC DIGITAL TWIN
Deploy standardised data models for telemetry, alarms, 
ontologies and topologies per domain. Ensure cross‑domain 
mapping so a single digital representation serves internal 
teams and partners with data products.
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3 - TRUSTWORTHY AI FOR EVENT REASONING 
Implement AI/agentic systems focused on precision and 
explainability to provide fast, accurate root‑cause analysis 
and remediation recommendations with situational and 
context awareness.

4 - AI DIGITAL FACTORY & OPERATIONS
Establish tools, processes and governance for rapid 
model development, deployment, monitoring and cost 
control (FinOps) to accelerate business value and sustain 
platform operation.

5 - PEOPLE AND CULTURE TRANSFORMATION 
Reskill network engineers into “hybrid experts” combining 
network and data/AI capabilities, shifting from manual 
fixes to data‑driven operations.
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Where to Start
The Path to 
Multi-Domain Scale
LEAN APPROACH  VISION​
Think big, start small, move fast! From feasibility to iterations, 
beginning with a Pilot evolving quickly towards autonomy

I: O�ine Pilot
Understanding context and 
show value with an o�ine 
pilot that can be evolved 
towards final solution

BENEFITS
Selecting lean set of 
features and integrating 
data o�ine to prove value 

9 WEEKS
(ESTIMATED)

II: MVP Implementation
Evolve pilot foundations
towards final solution and
connect real time data streams 
while implementing additional 
use cases

BENEFITS
Operational value delivery, 
integrating data pipelines with 
OSS & Network data sources

III: Evolution Iterations
Evolve solution delivering
continuous benefits
according to business 
priorities

BENEFITS
Use cases according to 
business priorities and 
goals

CONTINUOUS
EVOLUTION

3-4 MONTHS
(ESTIMATED WITH
GATED DELIVERIES)

MVP LIVEPILOT

FOUNDATIONS & KEY DECISIONS
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Why Celfocus 
Proven Track
Record in Telco AI
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Making Data 
Actionable
Operating over 25 years in the Telco sector, we bring together 
business and technology experts to turn complexity into clarity 
and vision into measurable impact.

TECH FOR GOOD
CATALYST C24.0.683
SATCOM + 5G Anywhere
- Phase IIII

Catalysts
tm
forum

2023

REGIONAL TELECOM
IT SERVICE PROVIDERS
Europe

2024

TIER 1 CSP PARTNER 
for Generative AI 

2024 AWARDS
Winner - Operator Award

FINALIST EXCELLENCE
in autonoumous 
network

TOP 20 -TELCO 
AI CHAMPIONS

4 AWARDS WINNER 2024
• Innovative & Futuristic
• Application

of AI & Automation
• Beyond Telco
• Tech for Good

open
innovation
catalyst

Ireland

Kenya

Egypt
Saudi
Arabia

Portugal
(Headquarters)

Germany

Netherlands
England

Spain

Italy

Belgium
Switzerland

Bulgaria

Albania

Qatar

United Arab
Emirates

Celfocus Offices

Delivery Centers
Celfocus Presence

Our Numbers

2000
Talented Professionals

+25
Countries Covered

7
Offices

Digital
Cognitive Care
Digital Factory
Digital Transformation

Data
& Analytics
AI Business Efficiency
Data Ecosystems
Data Platform Migration

Cognitive
Automation
Network Digital Twin
Agentic AI
Cognitive Operations

Solutions

PARTNERS

CLIENTS
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Why Celfocus?

Lean approach 
& Delivery principles

Synergistic teams 
combining business, 
data, and Al expertise 
for B/OSS and 
networks

Continuous Development 
Using Agile best practices. We do it differently!

We align stakeholders and 
support Telco strategy 
execution through Celfocus’s 
Process Design and Facilitation 
Maps®, bridging the gap 
between Business, Network, 
OSS, Al/Analytics teams.

Continuous Deployment 
Using automation and Al/ML at build, 
test and Deployment phases with 
Cloud solutions.

Continuous Collaboration 
We combine business, Telco and 
data expertise, reviewing roadmap 
and team velocity to optimise 
allocation.

Proven track record 
with 5 of the top 6 
European CSPs

Ready assets 
to accelerate 
delivery: functions 
& algorithms, data 
models & ontologies, 
and data collection 
8 transformation
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The Celfocus Team 
Cognitive Automation Team

João Antunes 
Head of Autonomous �Networks

joao.antunes@celfocus.com

(+351) 961 314 746

Carla Penedo 
Executive Director of Cognitive Automation 

carla.penedo@celfocus.com

(+351) 927 952 442 

André Vieira 
Cognitive Automation� Senior Manager  

andre.antunes.vieira@celfocus.com

(+351) 919 062 579
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Worth a Read

Al-Native Networks White Paper:

Network Digital Twin White Paper:

Telenet Case Study Article:
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For more information about CELFOCUS,
please visit our website
www.celfocus.com
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