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The generations definition of fixed networks Technical characteristics of F5G-A

• Fibre connectivity is becoming ubiquitous, extending from last “mile” to last “meter”

• F5G Advanced extension for residential, business,  and verticals

• Deploying, additions in F5G Advanced Release 4

Source: F5G Advanced Generation Definition

(https://www.etsi.org/deliver/etsi_gr/F5G/001_09

9/021/01.01.01_60/gr_F5G021v010101p.pdf)

eFBB (Enhanced Fibre BroadBand)

X10 user Speed

GRE (Guaranteed Reliable Experience)
L4 Autonomous network

FFC (Full Fibre Connection)
X10 density

F5G

F5G 
Advanced

Wi-Fi 6
10GPON

(200G/400G OTN/Eth AggN)

Wi-Fi 7
50GPON

(400G/800G OTN/Eth AggN)

1 Gbps

10 Gbps

1 ms

0.1ms

FTTR
FTTD

FTTR
FTTD
FTTM
FTTThing

x10

GAO
(Green Agile Optical-network)
x10 energy efficient

Optical & electrical synergy/integration and
less O-E-O conversion, simpler architecture, 
E2E ROADM/OXC.

OSV (Optical Sensing and Visualization)
Visualization and sensing (99% accuracy and 1 meter location identification precision)
Accuracy and Scalability

Level 3 

RRL (Real-time Resilient Link)  
1/10 Latency, 99,9999% availability

Deterministic latency
≤1 ms latency for factory
≤ 0.1ms for field bus connection

Level 4 

5th Generation Fixed Network Advanced (F5G-A)

https://www.etsi.org/deliver/etsi_gr/F5G/001_099/001/01.01.01_60/gr_F5G001v010101p.pdf
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Network Infrastructure

Computing  + Connectivity

AISmart

Green

Optical fiber 

Visible and 

sensing

Digitalization & Cloudification, and AI-ification of application

Enterprise 

Digitalization

One-hop to cloud

FTTM

Higher reliability

99.9999%

Metaverse

New capability
Autonomy

Zero-X, Self-X

UHD Immersive

10 times bandwidth

Highlight and abstract from “F5G Advanced and Beyond” white paper (https://www.etsi.org/media-library/white-papers)

+

Drivers

Enabling technologies

Key Drivers and Enabling Technologies for F5G Advanced

• G.fin

• 50G PON

• fgOTN/P2MP fgOTN 

• Wi-Fi 7

• 400/800G OTN 

Network

• FTTRoom (FTTR)

• FTTOffice (FTTO)

• FTTMachine (FTTM)

Fiber to everywhere

• Deterministic networking 

• End to end slicing

Latency control

• Elastic resource scaling

• Latency aware process dispatching 

• Network and processing optimization 

Distributed computing

• Energy aware switching/routing

• Power saving equipment modes 

• Dynamic load shifting 

Energy efficiency

• Intent-based service modelling 

• Knowledge graph for fault management

• Improved network information gathering

Autonomous network 

• Fiber cable digitization

• Distributed optical fiber sensing 

• Wi-Fi sensing

Network-based sensing 

https://www.etsi.org/media-library/white-papers
https://www.etsi.org/media-library/white-papers
https://www.etsi.org/media-library/white-papers
https://www.etsi.org/media-library/white-papers
https://www.etsi.org/media-library/white-papers


AI-enhanced Intelligent FTTR for 
New Services, Applications, and Experiences

ETSI Whitepaper (coming soon)
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Intelligent services in residential network
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Network architecture of AI-enhanced FTTR network
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Characteristics of AI-enhanced FTTR

Enhance Residential and SME FTTR with AI capabilities

• Add computing and storage for running AI workloads

• Upgrade Bandwidth for AI services 

• AI for optimization of the user expierience

• FTTR as AI gateway accessing AI capabilities

• FTTR hosting AI agents

• Eco-system: integrating communication, sensing, 
storage, and computing capabilities (FTTH and FTTR)

• Move to multi-modal experience



Use cases for FTTR in F5G-A R3 & R4 



© ETSI 2025. All rights reserved.

ETSI ISG F5G: Use cases of FTTR in F5G-A R3 & R4 

10https://www.etsi.org/committee/f5g

Stable & reliable Wi-Fi® 

connection over FTTR

On-premises Millimetre 

Wave (mmWave) WLAN

• Service identification & adaptation

• Centralized Wi-Fi control and coordination   

• Latency sensitive transmission scheme

NAS over FTTR

• Smart applications based on NAS functions: 

intelligent search, mobile apps, high-speed 

and reliable backup, remote aaccess  

• mmWave WLAN as a fronthaul network to 

avoid interference

• Coordination between sub-6GHz and mmWave
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ETSI ISG F5G: Use cases of FTTR in F5G-A R3 & R4 

11https://www.etsi.org/committee/f5g

Integrated RFID over FTTR 3D video enabling via FTTR

• RFID data can be identified and prioritized

• Higher sensitivity based on beamforming

• Enhanced data privacy & security based on 

FTTR

Distributed Intelligence with Privacy-

Preserving Features for FTTR

• Power consumption monitoring and dynamic 

adjustment of ONU power mode in real time

• Traffic monitoring and analytics in real-time

• Optical power monitoring & analytics in real-time

• New service: cloud or localized 2D-to-3D 

conversion of video

• New system: based on FTTR synchronization 

between TV and 3D glass 



FTTR Testing for functions and performance
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ETSI ISG F5G: FTTR testing 

13https://www.etsi.org/committee/f5g

• Scope: the newly published Group Specification provides a comprehensive and standardised framework for testing 
the functionality and performance of FTTR systems based on ITU-T G.fin technology. Its extensive scope covers:

• Value: Accelerating Commercial Deployment; Ensuring Quality and Reliability; Fostering a Healthy Ecosystem
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ETSI ISG F5G: FTTR deployment guide 

14https://www.etsi.org/committee/f5g

• F5G-0040 (GS) Technical requirements for FTTR Network deployment
-> Scope:  This work item specifies the technical requirements for service operators to deploy high-quality FTTR 
network including network coverage, network connectivity, network performance, and network operations and 
maintenance.   

➢ FTTR Network Architecture
➢ Deployment guidelines for FTTR networks

• pre-deployment
✓ Network planning guidelines

• during-deployment
✓ Network performance guidelines
✓ Network security guidelines
✓ Network management guidelines

• after-deployment
✓ Network parameter collection guidelines 
✓ Network performance optimization guidelines 

➢ Deployment method for FTTR networks
• pre-deployment

✓ Network coverage simulation
• during-deployment

✓ Optical fiber deployment
✓ MFU and SFU location
✓ Master-slave connection mode
✓ WiFi configuration
✓ ……

• after-deployment
✓ Network parameter collection
✓ Network performance optimization



© ETSI 2025. All rights reserved.

Summary: FTTR Status in ETSI ISG F5G

FTTR concept defined for Residential and SMEs (Release 2)

FTTR use cases and system requirements (Release 3&4)

1. FTTR with mmWave Wi-Fi

2. RFID over FTTR

3. Centralized control of FTTR+Wi-Fi for optimized operation

4. FTTR integrated with Network Attached Storage (NAS)

5. 2D to 3D high-resolution Video Transcoding

6. Optimized power consumption

7. Improved QoE (roaming and QoS)

8. LLMs managing FTTR

FTTR Test Specification (published)

FTTR Deployment Guideline (new work item)

AI-enhanced FTTR Whitepaper

15https://www.etsi.org/committee/f5g
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Thank you for your attention

Follow us on: 
LinkedIn
Icon.

Facebook
Icon.

YouTube
Icon 16

https://www.linkedin.com/company/etsi?trk=biz-companies-cym
https://www.facebook.com/etsi.standards
https://www.youtube.com/user/ETSIstandards
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