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5th Generation Fixed Network Advanced (F5G-A) ETSI(L_ )\

The generations definition of fixed networks Technical characteristics of F5G-A
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> Source: F5G Advanced Generation Definition

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

: . : : https://www.etsiorg/deliver/etsi_gr/F5G/001 09

« F5G Advanced extension for residential, business, and verticals {nttps/www etsiorg/deliver/etsi_gr/F5G/001_
9/021/01.01.01_60/gr F5G021v010101p.pdf)

« Deploying, additions in F5G Advanced Release 4


https://www.etsi.org/deliver/etsi_gr/F5G/001_099/001/01.01.01_60/gr_F5G001v010101p.pdf
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Key Drivers and Enabling Technologies for F5G Advanced

Drivers

Digitalization & Cloudification, and Al-ification of application Network Infrastructure
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10 times bandwidth Digitalization Higher reliability =~ New capability j Visible and Zero-X, Self-X
One-hop to cloud Computing + Connectivity ° sensing
Enabling technologies
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« 400/800G OTN -+ FTTMachine (FTTM) N End to end slicing -+ Network and processing optimization
" Network . Fiber to everywhere  Latency control ' Distributed computing
—— : : 0 9 - —
. Autonomous network ' Network-based sensing

. Energy efficiency
. » Fiber cable digitization

"+ Distributed optical fiber sensing
- » Wi-Fi sensing

Intent-based service modelling
. Knowledge graph for fault management
-« Improved network information gathering

. Energy aware switching/routing
-« Power saving equipment modes
-+ Dynamic load shifting

Highlight and abstract from “F5G Advanced and Beyond” white paper ( i ia-li ite- )


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
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Al-enhanced Intelligent FTTR for N P

New Services, Applications, and Experiences

ETSI Whitepaper (coming soon)




Intelligent services in residential network

Cloud-based entertainment

Cloud movie/cloud NAS
with 3D/VR/shallow compression

Virtual companionship
Ultra-clear chat, pet robot interaction

Family digital twin
Generative Al digital restoration via family
member/pet data

Cloud intelligence

Content Terminal Network
Rendering Management Management

High-speed Cloud-network interconnection, ensuring
mutual transmission of training and decision making
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Multiple protocol connection
& secure network

Diversification

Al-drived connection control  Data

Residential Bus
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Power saving for green network
Residential device status tracking and control,
intelligent tuning network (such as Wi-Fi usage) &
customer behavior learning and best adaptation

Intelligent labor assistant

Transportation, cooking, cleaning and
learning, providing active services

Healthy care for elderly &children
Online medical consultations, linkage with
expert/community. Education/health counseling
with Al interactive correction




Network architecture of Al-enhanced FTTR network ETSI(C )\

Al +storage Al+House sitting Al+Health Al+Smarthome Al+terminal Al+Wi-Fi

Layer 3+X Innovative application

7 Smart service foundation

Layer 1: Intelligent connection
Three buses

Hard bus L _—

(PON, Wi-Fi, and Bluetooth) . Soft bus
- (D-Bus, DDS, Open source Harmony)
Computing bus

(New architecture of distributed computing network)



Characteristics of Al-enhanced FTTR

Enhance Residential and SME FTTR with Al capabilities

e Add computing and storage for running Al workloads
e Upgrade Bandwidth for Al services

e Al for optimization of the user expierience

* FTTR as Al gateway accessing Al capabilities

* FTTR hosting Al agents

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

* Move to multi-modal experience
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Use cases for FTTR in F5G-A R3 & R4




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

Stable & reliable Wi-Fi®
connection over FTTR

T E-ONU1

S

L e & a ~
S S

@ Initial link ' ! =

Service identification & adaptation
Centralized Wi-Fi control and coordination

Latency sensitive transmission scheme

© ETSI 2025. All rights reserved.

On-premises Millimetre
Wave (mmWave) WLAN

0 10 2 k)
Frequency[GHz)

« mmWave WLAN as a fronthaul network to

avoid interference

* Coordination between sub-6GHz and mmWave

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

NAS over FTTR

Management
pltforn ° Smart O&M: Visualization of storage
and service QoE
o Stability: Cloud backup + multiple
on-premises device backup @
SFU ,‘ ﬂ e High performance: 5Gto Home
§ MFU
o Smart experience: Application NAS Cloud storage
integration, Al intelligence S
U Internet il
i v (e NAS
«
NAS :
o Scalability: High performancein
o X local + high capacity in cloud;

High performance: Gigabits@ coordination between local and
home, tap to use cloud storage

Smart applications based on NAS functions:
intelligent search, mobile apps, high-speed

and reliable backup, remote aaccess
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ETSI ISG F5G: Use cases of FTTR in F5G-A R3 & R4

Integrated RFID over FTTR

Management
platform
Automated loT
Human
Wi-Fi Al foundation model

y Cloud
VO (eran S MFU our

W Va? - Splitter

Things Passive i1] 1
RFID Tags
LW gy
(((_ RED “ Two-level collaborative scheduling
Environment | Edge Computing

One network for multiple purposes

» RFID data can be identified and prioritized
* Higher sensitivity based on beamforming
» Enhanced data privacy & security based on

FTTR

© ETSI 2025. All rights reserved.

3D video enabling via FTTR

Cloud source

Cloud Cloud source
« Cloud-Based 3D Content Sources
+ Cloud-Based 2D-to-3D Converter
WAN
il E ‘ FTTR (MFU or SFU) SREECET
Network - B | U orSFU)

| 82

HDMI R Local source
Y + 3D video from smartphone
Frame synchronization
- + Local 2D-to-3D Converter
Terminal @ %

3D Glass
(Controlling switch between left and right eye)
Television with frame rate >120Hz

New service: cloud or localized 2D-to-3D
conversion of video
New system: based on FTTR synchronization

between TV and 3D glass

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

Distributed Intelligence with Privacy-
Preserving Features for FTTR

Operator Domain - Client Domain
[ Moz

§' N
Edge Clou EE}T’ Q 4

Platform
oL

OLT-OpticalLine Termiral i -
MFU ~Main FTIR Usit | v“ 9
SFU -$ubFTIR Usit Optical Fiber Link i
CN ~Computing Node (Rasgberry P} ink . SFU
50N By NerwodeUnit Ethernet Cable Link i

EONU ~Edze Opfical Netwerk Unit

——— Wireless Link

* 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
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FTTR Testing for functions and performance
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ETSI ISG F5G: FTTR testing N\ Y

* 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:

ETSI GS F5G-TEST 029 v1.1.1 202508y .. T

ml// N
@«

GROUP SPECIFICATION

Fifth Generation Fixed Network (F5G);
Test Specification for Residential FTTR Functionality and S
Performance

Value: Accelerating Commercial Deployment; Ensuring Quality and Reliability; Fostering a Healthy Ecosystem

. ) ) 13
© ETSI2025. Al rights reserved. https./ /www.etsi.org/committee/ f59



ETSI ISG F5G: FTTR deployment guide

* 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.

Bedroom

£33 - © © ¢
- = 1:4~16 Guest room L. .
FTTR management platform i Lving ﬂ°°m_ @
10G-PON / ———— .
Kitchen/Balcony
/Bathroom/Toilet
FTTH Main ONT Study room Edge ONT

Operator | +— —> |« >

network Home Optical Distribution Network Wi-Fi Access

. » Deployment method for FTTR networks

» FTTR Network Architecture ploy

* pre-deployment
v" Network coverage simulation
* during-deployment
v Optical fiber deployment
v" MFU and SFU location
v' Master-slave connection mode
v" WiFi configuration

» Deployment guidelines for FTTR networks

* pre-deployment
v" Network planning guidelines

* during-deployment
v" Network performance guidelines
v" Network security guidelines
v" Network management guidelines

* after-deployment
v" Network parameter collection guidelines
v" Network performance optimization guidelines

» after-deployment
v" Network parameter collection
v" Network performance optimization

© ETSI2025. Al rights reserved. https.//www.etsi.org/committee/f5g
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Summary: FTTR Status in ETSI ISG F5G

S S S S S S S e,

\
@® FTTR concept defined for Residential and SMEs (Release 2) :/ S ‘,
@® FTTR use cases and system requirements (Release 3&4) : ) o VER :
1. FTTR with mmWave Wi-Fi XG(5)-PON : ) 1:::% i m'mz@ B o I :
2. RFID over FTTR e . Howmaoon o
3. Centralized control of FTTR+Wi-Fi for optimized operation FITH : Mg@ HDcamera:
4. FTTRintegrated with Network Attached Storage (NAS) O |%| e mp— ) Wiki: 0m ,I
5. 2D to 3D high-resolution Video Transcoding \\\ ____________________________ ,//
6. Optimized power consumption
7. Improved QoE (roaming and QoS) 7 -
8. LLMs managing FTTR T R & o0 T
queow Edge ONU
@ FTTR Test Specification (published)
@ FTTR Deployment Guideline (new work item) ' e R
@® Al-enhanced FTTR Whitepaper o o ,_:“““’”“

Meeting Room

=0l 63 79

*OEHC: Optical Electric Hybrid Cable J - Edge ONU

15
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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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