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Autonomous Network System Architecture

Autonomous network: A network composed of intelligent and automated infrastructure, operational management systems, 
and business systems. 
China Mobile has set the goal of reaching Level 4 advanced autonomous driving by the year 2025 and has initiated a large-
scale, comprehensive autonomous network practice across its entire network.



Maturity levels of autonomous networks

L2-L5: with higher flexibility, agility, and adaptability to changes

L1 Online recording: Manual implementation, online recording

L2 Statically configured: rules Automatic implementation driven by 
statically configured rules

L3  Dynamica l ly  programmable  ru les  (pol ic ies )  :Automat i c 
implementation driven by dynamically programmable policies

L4  Intelligence assisted auto-generation of rules:  Automatic 
implementation driven by AI assisted (if needed) knowledge, with 
continuous learning and rapid evolution

L5 Self-evolution: Automatic implementation capable of self-evolution 
and adapting to change

Based on TM Forum level table, IT technology maturity levels for core capabilities are defined in detail.
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Category Capability Quanti
ty

High
est 

level

AI 
Evolution 
Direction

Operation

4. Integrated deployment, 6. Opening 
configuration, 11. Fault handling, 13. 
Command patrol, 15. Network test, 16.Service 
test, 20. Quality optimization verification, 24. 
Effectiveness optimization verification, 26. 
Resource exploration, 33. Software upgrade, 
34. Network data configuration

11 L3 —

Scheduling 25. Provisioning scheduling process, 30. 
Resource scheduling process 2 L3 —

On site
5. Project acceptance, 14. Site patrol 
inspection, 32. Hardware execution, 35. 
Dummy resource collection

4 L4 Sensoring
Intelligence

Diagnosis 
analysis

9. Location and position, 18. Quality problem 
positioning, 22. Effectivenessy problem 
positioning, 29. Complaint location, 36. Data 
correlation, 37. Data verification

6 L4 Diagnosis 
Intelligence

Prediction 
analysis

1. Demand prediction, 7. Fault identification, 8. 
Hidden trouble identification, 12. Scenario 
monitoring, 17. Quality problem identification, 
21. Effectiveness problem identification, 27. 
Batch complaint warning, 28. User complaint 
prediction

8 L4 Prediction 
Intelligence

Schemes

2. Planning scheme, 3. Integration scheme, 10. 
Processing scheme, 19. Quality optimization 
scheme, 23. Energy efficiency optimization 
scheme, 31. Change scheme

6 L4 Control
Intelligence

IT Technology Maturity Levels
37 types of Core Capabilities Evolution Direction

   Online Automatic Intelligent

L1
online 

recording

L2
statically 

configured

L3
dynamical 

rules

L4
intelligence-
assisted rules

L5
self-

evolution



Challenges in the Evolution of Autonomous 
Network

l There is currently no unified consensus on the 
technical paths and evolution strategies for 
advancing towards high-level autonomous 
networks.

l Key technologies such as network AI large models 
and generative AI urgently need to accelerate 
breakthroughs

l How to establish an open and cooperative 
ecosystem, fostering industry chain synergy to 
achieve scale advantages, is a critical challenge 
that telecommunication operators or industry 
organizations need to focus on during top-level 
design.
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Key Enabling Technology
To achieve the goal of reaching Level 4 advanced autonomous networks by 2025, there is a need to focus on exploring 
the applications of key technologies such as network convergence awareness, network digital twins, intent-driven, 
generative AI, and others. Through technological innovation, to realize a significant leap in application value.

I n t e n t- D r i v e n
Key to  Enhanc ing Network  Inte l l igence

A I  r e l e a t e d  t e c h n o l o g y
P o s s e s s i n g  g e n e r a l  u n d e r s t a n d i n g  c a p a b i l i t i e s ,  
generat ing d ivers i ty,  and featur ing boundless  knowledge ,  
i t  ser ves  industr y-spec i f i c  appl icat ions .

N e t w o r k  D i g i t a l  Tw i n  
Te c h n o l o g y

Del iver  comprehens ive ,  customizable ,  and 
i terat ive  bus iness  pre-va l idat ion 

capabi l i t ies  wi th  network-wide moni tor ing

Key

N e t w o r k  C o n v e r g e n c e  
A w a r e n e s s  Te c h n o l o g y

The integrat ion and percept ion of  interna l  and 
externa l  network  env i ronments  are  the  foundat ion 
for  ach iev ing autonomous network .



Relationship between intent and 
autonomous network



AI introduces entirely new capabilities
By harnessing the unique advantages of new technologies such as generative AI, including 'network panoramic knowledge 
cognition,' 'emergence of new scenario capabilities,' and 'intent-driven interactions,' it will drive the evolution of 
traditional networks towards 'intent-driven' networks, bringing a completely new impetus to the digital transformation and 
upgrading of networks.

Large language model

AI small 
model

(Domain A)

AI small 
model

(Domain B)

AI small 
model

(Domain C)
......

l The AI small models and API capabilities, functioning as a collective, 
are encapsulated with a large language model serving as an 
orchestration scheduler at the outer layer.

l These AI capabilities span various areas, including core networks, 
wireless, government-enterprise solutions, and home broadband, 
covering a diverse range of scenarios such as perception, diagnosis, 
control, and prediction.

l Based on user input, the large language  model, through 
understanding user intent, invokes corresponding AI small models 
and APIs or their combinations. 

l Leveraging the capabilities of a multitude of AI small models and 
APIs, it enhances operational efficiency, with the large  language 
model serving as an interface to provide unified services internally 
and externally.



AI introduces entirely new capabilities
l The  AI releated technology such as generative AI is employed in scenarios such as intelligent diagnosis of networks and 

intelligent business forecasting, enabling precise analysis of network faults, complaints, vulnerabilities, and quality issues, 
also facilitates trend predictions for business usage and business quality.

l Through extensive pre-training on structured data and adaptation to various upstream inputs and downstream tasks, this 
model possesses a versatile analytical capability for different professional network scenarios. When encountering new task 
scenarios, only a small amount of fine-tuning is required to achieve strong generalization capabilities.

Alarm

Performance

Log

Ticket

Generative AI

Fault detection

Fault location

Fault classification
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Intent-Based 5G Blueprint

CNF

ONAP ORAN Orchestration (SMO)

Intent Interface

Service Orchestration

and Operators
CRDs

CRDs
SDKsAPIs

Business Intent

Service Intent

Intent Interface

Intent Interface

Intent Interface Intent Interface

l We hope to handle Business 
intent, Service intent, and 
Resource intent.

l The intent interface enabling 
intent interactions across 
different layers .

l By incorporating generative AI 
and other AI releated 
technologies, the capability for 
intent processing is enhanced.



Day 0 - Enhancing Customer Experience

l  Generative AI can assists customers in addressing queries 
and issues, and can even create personalized services based 
on individual preferences and behavior.

l AI releated technology can assists operations personnel in 
achieving efficient knowledge and data query applications, 
simplifying daily operations.

l Generative AI can optimize network planning by predicting 
requirement and identifying areas that require capacity 
expansion. This helps telecommunications operators plan 
and build networks more efficiently, reducing costs and 
improving network performance.



Day 1 - Enhancing Intent Processing 
Capability

l Automatically achieve end-to-end intent processing. 
Service Intent  ---> ONAP/ORAN ---> Nephio

l Through the code generation capability provided by 
generative AI, it becomes convenient to add new 
functionalities, such as implementing network isolation or 
enhancing security measures.

l Adding the intent for new workflows involves 
automatically updating the existing business logic to 
accomplish network changes.



Day2-Provide intelligent assurance

l Network Optimization: AI releated technology can 
analyze data in network incidents and automatically 
identify patterns indicative of issues such as network 
congestion or signal interference. This information can 
then be used to optimize network performance.

l Predictive Maintenance: AI releated technology can 
analyze historical and current data to predict potential 
equipment failures or network interruptions. Predictive 
maintenance helps telecommunications companies plan 
maintenance tasks and minimize downtime by 
identifying patterns and trends.

l Quality of Service: AI can predict where network 
congestion may occur and allocate additional resources 
to those areas before congestion occurs.
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Intelligent network O&M framework

17

Massive on-site tasks exist in mobile network O&M that requires manual operation, together with the highly complexity of 
network control policy. strategy. China Mobile innovatively built the "143" framework of intelligent network O&M. Based on self-
developped "JIUTIAN" centralized AI platform, we built four categories of AI capabilities of perception intelligence, diagnosis 
intelligence, prediction intelligence and policy intelligence, and promoted the leap of intelligent network capabilities around 3 
scenarios of image recognition, complex computing and big data analysis.

algorith
m

data

computing 

capabilities

scenarios

Perception Intelligence
Data identification & 

assessment

Prediction intelligence
alarm and prediction

Diagnosis intelligence
Fault location

Policy intelligence
Configuration & 

optimization

Non-structured data
（text/voice/image）

Structured data
（

resource/alarm/performance/log/DPI/MR/MDT/tic
ket)

GPU/CPU/NPU

Image recognition of on-
site task

e.g. program acceptance, 
service inspection

network big data analysis
e.g. complaints diagnosis, network fault delimitation, risk 

alarm,voice quality rate, business capacity predict.

complex computing of 
network policy

e.g. parameter configuration, 
routing computation

4

3

1

AI capailities  2600+ applications 2200+ daily API call  3.8 billion low-code operators  160+engaged R&D entities  25

Correlation 
analysis

FP-growth/Apriori

Anomaly
detection
Pyod/MSCRED

Casual 
reference

NOTEARS/GraN-DAG

Optimal analysis
A2C/DQN/Policy-

Gradient

Voice & 
image

Bert/YOLO/R-CNN

Time-domain 
prediction

ARIMA/ DeepAR



Case 1：Intelligent Identification of 
Transport Dumb Resources

18

The equipments of transport dumb resources(such as OLT, light container delivery, etc.) have many features, such as wide range of points 
and areas, complex network structure, buried underground or overhead, and it is quite difficult to manage. Introducing target detection, 
image feature retrieval, OCR and other technologies into the lifecycle management of dumb resources can improve the efficiency of 
resource management, improve the accuracy of resource data, and save resource management costs.

Resource 
Access

Resource 
Scheduling

Resource 
Check

Resource 
Release

Network 
planning

Intelligent 
planning issuing

Intelligent identification of 
construction standardization

Construction 
acceptance

Before 
cut-over

Upload resource panel 
photo

Automatic comparison of 
differences before and after 
construction

After cut-
over

Construction 
order acceptance

Periodic 
check

Intelligent 
check

Actively initiate resource 
governance  order

Automatic quality inspection 
after resource governance

Revision 
process

Revision 
acceptance

Before
withdrawal

Intelligent trigger 
judgment

Archiving

Ater
Withdrawal

Withdrawal 
acceptance

Workflow

Resource 
warehousing

Automatically generate 
resource warehousing 
information

Workflow Workflow Workflow

Resource 
warehousing

Automatically generate 
resource warehousing 
information

Resource 
warehousing

Resource 
warehousing

AI

AI
AI

AI

AI

AI

AI

AI

AI

The whole process of dumb resource management Example of landing application

l After the deployment and introduction of AI, the accuracy of key dumb resource data has been 

improved by 15%, and processing efficiency  improved by more than 90%. The number of problems 

identified per thousand kilometers has increased by 10% (where maual inspection has been inefficient).

Intelligent identification 
of idle ports
(Statistics of idle quantity)

Intelligent identification of 
tube well risks
(missing, warped, damaged)

Effect

Automatically compare the 
differences before and after 
construction to confirm the 
resource clearance and 
connection cancellation

Upload resource panel 
photo

Automatically generate 
resource warehousing 
information

Automatically generate 
resource warehousing 
information



Case 2：Intelligent Energy-saving of Base 
Station

This case excavates the energy saving time and energy saving sites according to different coverage scenarios and business 
characteristics,  refine the types of cells, and formulate different energy saving strategies to maximize the energy saving effect. 
At the same time, it introduces a security mechanism to intelligently detect the changes in network perception and user 
perception, and ensure that user perceive has zero impact.

Excavate more energy saving 
cells
Ensure the accuracy of energy-
saving and compensation cells

Space Expansion

• Add MR/MDT data to supplement 
and correct the common coverage 
area

• 4G/5G multi-network cooperation, 
5G power-saving shutdown

Long-term forecast of business 
trends
Dig more energy saving time
Expand more from the current 0-
6 o'clock

Time Expansion

0

50

0 2 4 6 8 10 12 14 16 18 20 22

0

50

0 2 4 6 8 10 12 14 16 18 20 22

Former

After improvement

According to the network coverage, 
user behavior characteristics, 
business characteristics and other 
factors of different scenarios, 
formulate energy saving schemes 
for different space-time scenarios

One Policy per Cluster
Short-term forecast of business trends
Real-time monitoring and query 
business volume
Network degradation sensitive area 
filtering
Ensure that the shutdown command is 
safe and correct

Security Ensurance

0

50

0 2 4 6 8 10 12 14 16 18 20 22

0

50

0 2 4 6 8 10 12 14 16 18 20 22

Cell Classification

Threshold Setting 
(optimization）

Shutdown Strategy 
Selection

Dense urban 
scene(Business 
fluctuates 
greatly)

Suburban 
scene(Business 
fluctuation is 
small)

Effect l After the deployment of the whole network, and the introduction of automation and intelligent means, the power 

saving ratio is 10%, and the annual saving of the whole network is 3.5 billion kilowatt-hours.



Future plans

Standard and open source

Continuously conducting IBN research

LLM

Domain 
expansion

Improve Intent Interaction

Intent Use Cases
Intent Model Domain Extension

SDOs

Verification

AI Standard 
Collaboration

Closed 
loop

Accurate General 
solution

Collaborating with other SDOs

Accurately understand 
user intents

End-to-end intent 
closed-loop assurance

                       AN                 
Working 

                      Group
                        

    
    ITU                       

Network AI

                        

SA5

                        
AN-OCG

EN I Z SM N FV F5G

Target Architecture+
General  Technology

Domain Model+
Domain Interface

In d u s t r y - A I  f o r  
G o o d

S t a n d a r d - S G 1 3



1st Workshop on iNtent drivEn 
autonomouS neTwORks (NESTOR)

Upcoming Important Events: The workshop aims to bring together researchers from both academia and industry to investigate challenging aspects 
in intent-driven management for the 5G and the future 6G systems, as well as to identify future research directions.

Website link:  https://www.icin-conference.org/nestor/

Important Dates
• Paper submission deadline: December 21, 2023
• Acceptance notification: January 15, 2024
• Camera-ready paper submission: January 22, 2024
• Workshop: March 11, 2024, Paris, France

Topic:
• Standardization of intent-based management for the telco cloud
• Orchestration frameworks and intent-based management methodologies
• Intent-driven management for the virtualised RAN
• Intent-based management approaches in 5G and towards 6G communications
• Application of intent-based management architectures and frameworks in telecom networks
• Human-to-system intent interpretation through Natural Language Processing (NLP)
• Machine-to-machine intent expression
• Automated intent translation and policy generation
• Automated intent/policy conflict detection and resolution
• Automated intent monitoring and assurance
• Knowledge-driven intent/policy management
• AI-driven intent/policy management
• Intent test and verification before activation
• AI asset management for intent-driven autonomous networks
• Emerging standards, technologies and advances on intent-driven management
• Intent-driven management for real-time and deterministic communications
• Coupling between Management Data Analytics (MDA) and intent-based management




