
©ETSI 2022 – All rights reserved

Luca Pesando

28 June 2022

F5G state of art 
and 
FTTR focus

ETSI ISG F5G Chair

TIM – Standards Manager



©ETSI 2022 – All rights reserved

Agenda

2

ETSI ISG F5G: a quick update
F5G FTTR
Conclusion



© ETSI 3

001: Generation definition

002: F5G use case v1 008: F5G use case v2

003: F5G technology landscape v1 013: F5G technology landscape v2

004: F5G network architecture v1 014: F5G network architecture v2

009: PoC framework

006: F5G E2E
mgmt&ctrl

007: Industry 
PON

010: Security 
analysis

012: Security 
framework

005: F5G QoE
factors

015: F5G QoE
evaluation

011: AN 
telemetry framew.

016: AN 
telemetry models

Relevant

Stable

Early draft

Newly created

F5G
Standards

WP for F5G Advanced
White
Paper

(only shows 2021)

https://www.etsi.org/committee/1696-f5g

ISG F5G Standards Contribution and Industry Outreach

https://www.etsi.org/committee/1696-f5g
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It’s Time to Discuss the next level of F5G –F5G Advanced

F5G : tri-dimensional evolution features New F5G evolution directionsNew scenarios and services drive F5G development

Fibre to everything everywhere
Higher speed
Greener
Smarter to guarantee experience of both 
operator and end user(digital twins, ADN L4)
Lower latency and zero jitter for machine

Expand fibre
benefits to all 

sectors

Smart network 
for better 

efficiency and 
experience 

F5G

Enabling 
new 

/enhanced
Services and

functionalities

Residential

Business

Mobile Manufacture/Industry

Utility

Enterprise

Reliability

QoE

Security

Sustainabilit
y

Flexibility
Intelligent

Advanced 
Reality

Real time 
applications

Industry 
4.0

Digital
twins

F5G Advanced and Beyond White Paper was 
created in February during #9 plenary 
meeting of  ISG F5G and plan to publish in 
September 2022
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F5G UC after 2 releases 
eFBB

(Enhanced Fixed Broadband)

FFC
(Full-fibre connection)

GRE
(Guaranteed Reliable Experience) 

On Demand High Quality Transport for Real time application

Cloud Virtual Reality

PON on-premises

Low cost private line for SMEs

Remote Attestation

Enhanced traffic monitoring and network control in Intelligent Access Network

Digitalized ODN

Extend PON to legacy Ethernet Uplink

PON for Industrial Internet

PON for City Public Service

Multiple Access Aggregation over PON

Passive optical LAN

Enhanced optical transport network for Data Centre Interconnections

Media Transport

Edge/Cloud-based visual inspection for automatic quality assessment in production

XR-based Virtual Presence

Cloudification of Medical Imaging

Orchestration of B2B services in xPON networks

Enhanced point to point optical access

Bandwidth on Demand

Rural Scenarios
Private line connectivity to multiple clouds

Edge/Cloud-based control of automated guided vehicles (AGV)

Premium home broadband into multiple clouds

Passive P2MP Network Traffic Aggregation

Virtual Music

Intelligent Optical Cable Management

F5G for Intelligent Mine

Next Level Digital Twins

AI based PON optical path diagnosis

Scenario based broadband

High Quality Private Line
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F5G UC after R2

Application category Corresponding use cases

Broadband networking

6.3 Use case #3: High quality low cost private line for small and medium enterprises

(6.8 Use case #8: Multiple Access Aggregation over PON)

(6.9 Use case #9: Extend PON to legacy Ethernet Uplink)

(6.10 Use case #10: Scenario based broadband)

7.11 Use case #25: Enhanced optical transport network for Data Centre Interconnections

(7.6 Use case #20: Media Transport)

7.9 Use case #23: Cloudification of Medical Imaging

7.12 Use case #26: Enhanced Point to Point optical access 

7.16 Use case #30: Bandwidth on Demand

(7.13 Use case #27: Rural Scenarios)

7.14 Use case #28: High-speed Passive P2MP Network Traffic Aggregation

Customer premises 

networking

6.4 Use case #4: Fibre on-premises networking: Fibre-to-The-Room (FTTR)

(6.5 Use case #5: Passive optical LAN)

(7.9 Use case #23: Cloudification of Medical Imaging)

7.3 Use case #17: Premium home broadband connectivity to multiple Clouds

Physical networking

6.14 Use case #14: Digitalized ODN/FTTX

(7.12 Use case #26: Enhanced Point to Point optical access)

7.13 Use case #27: Rural Scenarios

7.17 Use case #31: Intelligent Optical Cable Management

(7.18 Use case #32: AI-based PON optical path diagnosis)

Immersive experiences

6.1 Use case #1: Cloud Virtual Reality

7.1 Use case #15: XR-based Virtual Presence

7.4 Use case #18: Virtual Music

Time-sensitive 

applications

6.12 Use case #12: On Demand High Quality Transport for Real time applications

(7.9 Use case #23: Cloudification of Medical Imaging)

Reliable communications

6.2 Use case #2: High Quality Private Line

6.13 Use case #13: Remote Attestation for Secured Network Elements

7.6 Use case #20: Media Transport

7.2 Use case #16: Enterprise private line connectivity to multiple Clouds

High-density endpoints

(6.4 Use case #4: Fibre on-premises networking: Fibre-to-The-Room (FTTR))

(6.5 Use case #5: Passive optical LAN)

6.7 Use case #7: Using PON for City Public Service 

(6.8 Use case #8: Multiple Access Aggregation over PON)

(6.9 Use case #9: Extend PON to legacy Ethernet Uplink)

Industrial ecosystems

6.6 Use case #6: PON for Industrial Manufacturing

7.7 Use case #21: Edge/Cloud-based visual inspection for automatic quality assessment in production

7.8 Use case #22: Edge/Cloud-based control of automated guided vehicles (AGV)

7.10 Use case #24: F5G for Intelligent Mine

7.5 Use case #19: Next Generation Digital Twins

Autonomous networks

(6.10 Use case #10: Scenario based broadband)

6.11 Use case #11: Enhanced traffic monitoring and network control in Intelligent Access Network 

7.15 Use case #29: Orchestration of B2B services in xPON networks

(7.17 Use case #31: Intelligent Optical Cable Management)

(7.18 Use case #32: AI-based PON optical path diagnosis)

Note: the UC mapping into more than
one application field are written in 
brackets

One UC specifically dedicated to 
FTTR , and several others related
to it at various degrees
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Close-up on the most relevant UC for FTTR

UC#4:

Fibre on-premises 

networking: Fibre-to-

The-Room (FTTR)UC#17:

Fibre on-premises 

networking: Fibre-

to-The-Room 

(FTTR)
UC#10:

Fibre on-premises 

networking: Fibre-

to-The-Room 

(FTTR)

UC#2:

High Quality Private 

Line UC#3:

Fibre on-premises 

networking: Fibre-

to-The-Room 

(FTTR)

UC#5:

Fibre on-premises 

networking: Fibre-

to-The-Room 

(FTTR)

UC#12:

Fibre on-premises 

networking: Fibre-

to-The-Room 

(FTTR)

UC#18:

Fibre on-premises 

networking: Fibre-

to-The-Room 

(FTTR)

UC#1:

Cloud VR 
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F5G UC #4: FTTR

ONU
ONU

ONU

ONU

ONU

ONU

Primary ONU

Edge
ONU

Edge
ONU Edge

ONU

Edge
ONU

Edge
ONU

FTTR for apartment buildingsFTTR  for home area networks FTTR for SME work space

1. The bandwidth can be sensibly upgraded, making this 

deployment future proof

2. Since the insertion loss of fibre is quite low (< 0,3 dB/km), low 

power consumption in the transmission link is possible

3. Wavelength multiplexing in one fibre could provide divided 

transmission channels for different services

4. The optical signal in the fibre is immune to electro-magnetic 

interference (EMI)

5. The fibre is lightweight and small in size, allowing an easy 

deployment

6. The lifetime of fibre can be as long as 30 years even in an 

extreme environment 

⚫ Motivation for on-premises fibre extension 
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Inside the home: from a general view…

eONU eONU

eONU eONU

eONU Primary ONU

FTTR FTTH eONU - Edge ONU

New interfaces are needed on the gateway to enable FTTR, changing the 
requiremnts for the ONU
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… to FTTR details:  centralized fibre-wireless 
co-ordination for better QoE (work in progress)

F5G E2E network topology Centralized control framework for FTTR

⚫ Controller:  collects the Wi-Fi status from the Wi-Fi module on one hand and send the coordination strategy to the 
Wi-Fi module directly on the other hand. 

⚫ F1 interface: between the main FTTR (M-FTTR in the P-ONU ) entity and the edge FTTR (E-FTTR in the E-ONU), 
enabling message transmission for data and control message transmission for coordination. 

• Main FTTR (M-FTTR)
• Edge FTTR (E-FTTR)

FTTR is based on a CPN Agent labelled P-ONU and customer edge devices labelled E-ONU. The link between P-ONU and 
E-ONU is through P2MP passive optical network



Thank you !
Any further questions?

luca.pesando@telecomitalia.it


