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6G Use Cases,
KPIs and Requirements
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Evolution of Mobile Networks

https://orbray.com/magazine_en/archives/385

https://orbray.com/magazine_en/archives/385
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Evolution of Fixed Transport Networks

Uzunidis, Dimitris, et al. "A Vision 
of 6th Generation of Fixed 
Networks (F6G): Challenges and 
Proposed Directions." (2023).
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6G Use Cases

https://hexa-x.eu/category/use-cases/

https://hexa-x.eu/category/use-cases/
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6G Use Cases and Requirements

❖ AR/VR

• High Bandwidth (DL)

• Ultra Low Latency (UL)

❖ DT

• Low latency RAN segment

• Ultra Low Latency between human operators, 
SW/app components, and physical robots

D2.1: Definition of Use Cases, Service Requirements and KPIs/KVIs, DESIRE6G project deliverable, 2023 
https://doi.org/10.5281/zenodo.10446047



OTA Mini-symposium                                                                                                            8 |

6G Use Cases and Requirements

❖ Intelligent Image Monitoring

• Low Latency

• Variable Bandwidth Video Streaming

❖ Latency Sensitive Robot Control

• Ultra-Low Latency

• Deterministic operation
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6G Use Cases and Requirements

❖ Cloud Rendered Gaming

• High throughput

• Low latency
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Current Operator Networks 
and Services
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Common High-Level View

D2.1: Definition of use cases, requirements, and reference network architecture, B5G-OPEN project deliverable, 2022
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4G LTE & 5G NSA

D2.3: Techno-economic Analysis and Data Set Definition, DESIRE6G project deliverable, 2025 
https://doi.org/10.5281/zenodo.15799684

https://doi.org/10.5281/zenodo.15799684
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OPEN 5G SA
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Fixed Transport Network
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Reference Scenarios

❖ Rural
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Reference Scenarios

❖ Urban



OTA Mini-symposium                                                                                                            17 |

Reference Scenarios

❖ Urban Dense
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Service Traffic Analysis
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Service Traffic Analysis
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Service Traffic Analysis

❖ CDN & Cloud

❖ DL
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Service Traffic Analysis

❖ CDN & Cloud

❖ UL
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Service Traffic Analysis

❖ Entertainment

❖ DL
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Service Traffic Analysis

❖ Entertainment

❖ UL
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Service Traffic Analysis

❖ Technology

❖ DL
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Service Traffic Analysis

❖ Technology

❖ UL
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Towards 6G Operator Networks



OTA Mini-symposium                                                                                                            27 |

Traffic Increasing Trend
Actual Telefonica Traffic

Ericsson
Forecast
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Service Traffic Flows
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M.  Ruiz et al., "Network Traffic Analysis under Emerging Beyond-5G Scenarios for 
Multi-Band Optical Technology Adoption," IEEE/OPTICA JOCN, 2023.
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Mapping Service Traffic To Network
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Function Placement Affects Network Traffic
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S. Wang et al, "Optical network traffic
analysis under B5G/6G RAN
operation," in Proc. ICTON, 2023.
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Key Technologies (Data Plane)

❖ Multi-band (MB) optical transmission

❖ Space Division Multiplexing (SDM)

❖ Integrated ,high-capacity, and programmable packet-optical devices

❖ Point-to-multipoint coherent optical transceivers

❖ Scalability and adaptability to access/aggregation/core

❖ Reduced cost and enhanced power consumption efficiency

❖ Optical layer security 
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Towards High and Full Autonomous Networks

“Autonomous Networks: Empowering Digital Transformation For The Telecoms Industry,”  TM forum White Paper
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Towards High and Full Autonomous Networks

❖ Service
Provisioning

❖ Closed-loop
control
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Key Technologies (Control Plane)

❖ Pervasive Monitoring and Streaming Telemetry

❖ Artificial Intelligence/Machine Learning (AI/ML) service management and orchestration

❖ Multi-Agent Systems (MAS) for near-real time control

❖ Network Digital Twins

❖ Constrained service provisioning, function placement and resource allocation

❖ Zero-Touch and Intent-based Networking

❖ Secure Control and  Management Planes
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Recent RIA initiatives

❖ Relevant Features

• Optical Continuum Concept

• MB Optical Systems and Devices (C+L+S)

• Control plane adaptions to support MB and ‘domain-less’ networks

• Distributed and Intelligent Optical Telemetry

L. Velasco et al., "An Intelligent Optical
Telemetry Architecture," in
Proc. Optical Fiber Communication
Conference (OFC), 2023.

❖ B5G-OPEN

• H2020-ICT-2020-2, G.A.: 101016663, https://www.b5g-open.eu/project/
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Ongoing RIA initiatives

❖ Relevant Features

• MB-over-SDM optical
technologies

• Coherent point-to-multipoint
transceivers

• Integration/Coordination of
RAN, Fixed Access, and
Transport

❖ SEASON

• HORIZON-JU-SNS-2022, G.A.: 101096120, https://www.season-project.eu/

S. Wang et al., "Context-based
e2e Autonomous Operation in
B5G Networks," MDPI Sensors,
2024.
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Ongoing RIA initiatives

❖ Relevant Features

• Optical Layer Digital 
Twins

• Distributed MAS 
and data-driven 
closed control loops

❖ SEASON

• HORIZON-JU-SNS-2022, G.A.: 101096120, https://www.season-project.eu/

H. Shakespear-Miles et al.,
"Centralized and Distributed 
Approaches to Control Optical 
Point-to-Multipoint Systems 
Near-Real-Time," IEEE JOCN,
2024.
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Ongoing RIA initiatives

❖ Relevant Features

• 10 Tb/s for optoelectronic devices and 1 Pbt/s for optical fiber systems

• MB & multi-fiber technologies for P2P and P2MP applications

• Optical and Quantum Digital Twins

• Optical Layer Security

❖ ALLEGRO

• HORIZON-CL4-2022-DIGITAL-EMERGING-01, G.A.: 101092766, https://www.allegro-he.eu/

❖ Relevant Features

• Deep Network Programmability

• Zero-touch Control, Management, and Orchestration Platform

• Native AI Integration

❖ DESIRE6G

• HORIZON-JU-SNS-2022-STREAM-B-01-01 - System Architecture, G.A.: 101096466, https://desire6g.eu/
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Use Case:

Intelligent Network Capacity Management
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Scenario and statement
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Question
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❖ Which is the best model?

Model 1 Model 2
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Model 1 Performance

❖ Is this a good 
traffic prediction 
model?
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Model 2 Performance

❖ Is this a good 
traffic prediction 
model?
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Traffic Modelling Approaches

❖ Explainable Approaches

• ARIMA

• Piece-wise linear

• Polynomial fitting

❖ ML-based (Supervised Learning)

• (Deep) Feedforward Neural Networks

• Recurrent Neural Networks

• Convolutional Neural Networks

❖ Reinforcement Learning (RL)

• Q-learning

• Deep RL: DQN, TD3

Easy to fit and explain

Do not retain well short-term behaviour
Slow to adapt to sharp changes

Good trade-off between complexity and accuracy (FNN)

RNN and CNN promise short and long term accuracy 
but are difficult to tune

Dynamic adaption and learning, capture short and long term

Critical to define proper reward functions and 
hyperparameter tuning
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RL-based Capacity Management
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L. Velasco et al., "Autonomous and Energy Efficient Lightpath Operation based on Digital Subcarrier 
Multiplexing," IEEE JSAC, 2021.
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Illustrative Results
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Illustrative Results
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Concluding Remarks
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Conclusions (1/2)

❖ 6G services and use cases are expected to require unexpected KPIs in terms of high-bitrate, extreme 
ultra low latency, and reliable and secure performance

❖ Current network operator infrastructures are planned and deployed as hierarchical and segmented 
domains built on high capacity optical networks (C band), packet switching networks, and static (low 
dynamic) networks

❖ Foreseen evolution of background connectivity services is going to stress current network operator 
infrastructures

❖ The advent and explosion of 6G services is going to exhaust network capacity resources in few years

❖ Static/manual operation of transport networks does not scale properly to efficiently support highly 
dynamic 6G services with strict QoS requirements
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Conclusions

❖ Operator transport networks are evolving towards extremely large capacity networks to support 
unprecedented traffic demand

• MB, SDM, coherent optical access, integrated packet-optical devices

❖ Large integration of computing and transport resources, natively in telecom infrastructures

• Programmability, flexibility, adaptability

❖ AI-based network control and orchestration is required and needed to achieve target challenging 
requirements

• Pervasive and dense telemetry
• AI/ML control loops
• DTs, MAS

❖ Security is becoming an important and unavoidable aspect in network design, deployment, and 
operation

• Physical Layer Security
• Secure AI-based Network Control and Management
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