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FBB Evolves to F5G New Era
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F5G Brings Full-Fiber Connectivity

Full-fibre DC Full-fibre Home Full-fibre Campus

OTN to CO Fibre to Home Fibre to Enterprise  Fibre to Factory
— taSite — to FTTRoom — to FTTDesk — to FTTMachine
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F5G Enables Brand New Applications, Meeting User Demands and
Promoting Fiber Deployment

=

Cloud VR Smart home Gaming Socialization Cloud desktop
Rate Gbps Rate > 370 Mbps Rate > 300 Mbps Panoramic real-time live Upstream rate > 50 Mbps
Latency: < 8 ms Latency: <20 ms Latency: < 50 ms streaming Latency: <10 ms

Upstream rate > 200 Mbps

| f:

&

Safe city Enterprise to cloud Online education Telemedicine Smart manufacturing
Al-based real-time monitoring Symmetric rate > 100 Mbps Rate > 750 Mbps Rate > 200 Mbps Synchronized real-time operations
Upstream rate > 200 Mbps Reliability > 99.99% Latency: < 20 ms Latency: < 10 ms Latency: < 100 uys
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Working Scope and Key Deliverable of ETSI 1ISG FSG

O I—— O I O I e O I @ W O
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
F5G F6G Requirement
F5G F5G F5G advanced F5G advanced F6G Basic
Release 1 F5G advanced F5G advanced
Release 2 Rolease 3 Release 4 Release 5 Release 6 Release 7
Generation Definition 0 Release 1&2 published/ Release3 finished
Network Architecture O 2000+ Contribution documents

1 30+ Use cases & 6 PoCs
Use cases & POCs

O 2 Testing Projects
Testing Specification

O 4 White papers
White papers
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High-quality White Paper Contributed to Optical Industry

1) F5G: Fiber to Everywhere 2. FDI: Gigabit Society 3) F5G-A: 10Gbps Everywhere 4, Green All-optical Network

ETSI White Paper No. #41 ETSI White Paper No. #50

ETSI White Paper No. 60

The Fifth Generation Fixed [ ——— Fixed 5" Generation All-optical network facilitates
Network (F5G): . Advanced and Beyond the c';,bon Shift.
Bringing Fibre to Everywhere Fibre Development Index:
and Everything D.r“,I n.g To“.lards an FSG [ Mo Semismer2022 1% edition — November. -2023
Gigabit Society -

1* edition ~ September 2020
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Testing Group : Building the Connection Between Standard and Deployment

ITU-T SG15 ) ETSI1SG F5G Global Service
World Class Standards operator
Tech specification Testing Group Deployment
1. Transport: fgOTN 1. Function testing 1. Proof of concept
2.Access: 50GPON/FTTR 2. Performance testing 2. Pilot deployment
3. O&M: ASON, eOMCI 3. Two ongoing project 3. Massive deployment
FTTR /50GPON / 800G/1.6T / C+L
ALL players can join in and contribute to
Service Operator Vendors Testing Lab
Provide use case and requirement Provide the equipment for testing and Conduct the testing and provide
for developing testing cases improve the performance if necessary testing report for customers

Current supporters(20+): CAICT, Keysight, VIAVI, Spirent, Changeself, CICT, ZTE, China Telecom, China Mobile, Huawei, CTTC...
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100+ ETSI ISG F5G Members from all over the world

30+ Operators

@) motorola

§Tynda|l T.. T Enéou < SANDVINE
. o0 ~ = Fraunnofyy FiberHome 30+ Vendors & Supplier
bOUYQ!—J.@ﬁ\ y J
.o Telefénica 9 ) ’ %ﬂ g'é
’. ='?'|M ® otk Tetekom ZTE Rzn.@™™™ o
oo 0 Qizprpiae
S ® Y .q_l ey 20+ SDOs & Academics
stC .
e AIS®
(G
Lo | 10+ Verticals
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https://portal.etsi.org/TB-SiteMap/F5G/F5G-Membership-List
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SI ISG F5G publishes F5G-A Release-3 use cases and requirements

2020~2023 2024~2027
RO & R1 & R2 R3 & R4 & R5
eFBB eFBB
Enhanced Fixed Broadband
GAO RRL
Green Agile Real-time
Optical Network F5G Resilient Link
Advanced
FSG
FFC GRE
FFC GRE
Full-fiber Connections Guaranteed Reliable Experience OSV
Optical Sensing & Visualization
1 Gbit/s — 10 Gbit/s Deterministic Latency <1ms Ultra-Resilience 99.9999% Communication — Sensing
10x bandwidth One hope to DC Intelligent detection & prediction Meter-level accuracy
Virtual gaming - e Oil & gas pipeline inspection
s - e I / OPU Intelligent unit
( ’ V
> ) a2
‘" \ NN B
e > ‘\\ \[ﬁj"‘ ~%~’]{|/* v
S ‘o Detection in milliseconds e
XR ~10Gbp 99% sensing accurac
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Fixed 5G and Fixed 5G Advanced

ETSI7__\\\

\!
- /// eFBB (Enhanced Fibre BroadBand) Three key dimensions:
_—y O enhanced Fixed Broadband (eFBB)
i e s o] KT bl Q Full-Fibre Connection (FFC)
GAO ( s 1/10 Latency, 99,9999% availability U Guaranteed Reliable Experience (GRE)

(Green Agile Optical-network)

poin Deterministic latency
x10 energy efficient

<1 ms latency for factory

<0.1ms for field bus connection Thee advanced dimensions:
U Green Agile Optical network (GAQ)
L Real-Time Resilient Link (RRL)
O Optical Sensing and Virtualization (OSV)

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

FFC (Full Fibre Connection)

GRE (Guaranteed Reliable Experience)
X10 density

L4 Autonomous network

OSV (Optical Sensing and Visualization)

Visualization and sensing (99% accuracy and 1 meter location identification precision)
Accuracy and Scalability
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Architecture as per ETSI GS F5G 024 V1.1.1 (2024-10)

Request l NaaS/QoD API I Reports

Management, Autonomous M&C Al analyser
Control & Analytics / Intend Engine n{é\}@}\ — / m Analyses Enqine\ N Siicing
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)

L] L L
F5G-A MCA Plane — V]3]%
Configuration l, " Status report and Telemetry
__________________________________________ |
N — SN Cloud Compute
A5 PE| ¥ i (Edge and Core)

A A
\‘ ——

.............................................

___________ (fg)OTN Slices
CPN Access Node  IP/ETH fabric
P, TR R fichiios S ot : AggN Edge
S < ¥ FTIR /' / OLT / ,___@Egg\l.cgn_\ ggdg _____
Rl W W
f\_.g / . '

’ = Y- ‘_17,:%—./ \‘\ Py
Ethemet , (fg)OTNXG/ 7/ = e =3 N g (QOTN
()OTN /. BD=A="7 OTNfabric (electrical) ~ »  SWitth %
m ll " ComP' te I"l --------------------------

17-18 mapTta 2026 roaa, r. MuHck, Pecnybamnka benapycb



dopym MeKayHapoaHOro Col3a 3/IEKTPOCBA3N

«TexHonormu ceasu byayuiero»

Target F5G use cases

#1 Premium private line service autemation

#2 Stable & reliable Wi-Fi* connection cver FTTR

#4 Intelligent powergrid

#6 Naked-eye 3D display

#10 Cloud Desktop

#12 On-premises Millimetre Wave (mmWave) WLAN

#13 Wavelength-shared WDM aggregation network (AGGN)
#14 Robotics as a Service

#17 QoD App-Flowservice provisioning
! J

T #1 Premium private lineservice autemation
eFBB #3 Computing cellaboration in PON network

#4 Intelligent power grid

#6 Naked-eye 3D display

#7 Unified access and on-premises network

#9 Evaluationand assurance of user service experience

#10 Cloud Desktop

#14 Robotics as a Service

#17 QoD App-Flowservice provisiening

#1 Premium private line service automation
#3 Computing collaborationin PON network
#13 Wavelength-shared WDM aggregation network (AGGN) (9?‘
#15 All-optical base forurban rail transit communication network

#2 Stable & reliable Wi-Fi” connection over FTTR

#4 Intelligent power grid

#7 Unified access and on-premises network

#10 Cloud Desktop

#11 Dynamicallydigitalized ODN

12 On-premises Millimetre Wave (mmWave) W LAN - #10 Cloud Desktop

#13 Wavelength-shared WDM aggregation network {AGGN) #11 Dynamicallydigitalized ODN

#14 Roboticsasa Service oSV #13 Wavelength-shared WDM aggregation network {AGGN)
L

#15 All-opticalbase forurban rail transit communication network #15 All-optical base fer urbanrail transit communication network
#16 Optical Fibre Sensing for Telecom Operators #17 QoD App-Flowservice provisioning

#1 Premium private line service automation

#3 Computingcollaborationin PON network

#8 OTN intelligent fault management

#9 Evaluation and assurance ofuser service experience

T 1
#5 Railway perimeterinspection -
#11 Dynamically digitalized ODN

H16 Optical Fibre Sensing for Telecom Operators

17-18 mapTta 2026 roaa, r. MuHck, Pecnybamnka benapycb




dopym MeKayHapoaHOro Col3a 3/IEKTPOCBA3N

«TexHo/MOrMK cBA3N byayuiero»

New services based on fiber sensing

The perimeter intrusion detection optical fibre sensor is deployed
0&M personnel 0N the railway perimeter fence, and the data
processing unit and early alarming unit are deployed in the
monitoring centre of the stations along the railway. Cameras are

Gis map Control center

Early alarming
ﬁ management system

centralized

- =
GIS

management system mobilized remotely to confirm the intrusion, and then intrusion data
Is reported
— - to the train control system.
o e ﬁ/ ﬁ\ EEIGE -’Q - Unidirectional coverage range: Optical cable coverage range < 50
Web client 1 ( GDCN nmea“l::gr;:ment '~; Web client 2 km
Lﬁ ﬁ_— - Event identification time for a single port: <5 s.
SSEs S @ i - False positive rate: < 0,002 per km per hour.
2 - Detection rate: 2 99,9 %.
L ]
A - Optical cable | =
qu '
room1 |FE/GE Equ::g: ;nt
sanss = | Access switch
T Data processing : ‘ ‘ ‘
S — Optlcal Monitoring \ \
syStem ﬁbre - ks lkl.: Camera lkl’: Camera ;.5..: Camera
FE/G Early alarming Network 1M bit's : i :
ureE cable Comsaliund vsomar] ] . |
a sensing opﬁcal forvib;:lli::sonicnl platforms
N fibr . |
e A S e 2 st Application client/
s/ l E P ' < : gz, Monitoring screen
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A Successful UC from ETSI ISG F5G to Commercial: FTTR (fiber to the room)

UC proposed by ETSI ISG F5G

Product Released in China
2020

2022 2024~
N A

AN

—

Massive commercial

ils of : F5G(20)000056 - fH/ 8 1 - Miciosott Edg

L4
China MKT-2024
{2 https//portal.etsi.org/ngppapp/ContributionCreation.aspx?primarykeys=196412 FTTR
| General | Related Contributions _ History | management system
F5G

Title: Usecase : POL and FTTRoom

Status: Available (2020-04-14 17:23 GMT by Philippe Chanclou)
Type: Other Contribution

from Source: Orange

O(0 + commercial deployment (provincial)

Main contact: Philiope Chanclou

12+ million FTTR users

Adstionai contact info ALLp.'sH,am.s LinkHome
Input for F5G ssistantapp  app
Contribution for: [Decision
Discussion | X
Information

Submission date: 2020-04-14 17:23 GMT \
Meeting - Allocation: E5G-CC#04 ¥ Operator FTTH -
Related WI(s), or \
Deliverable(s):

network
File name: E5G(20)000056_Usecase POL_and_ FTTRoom.docx

GPON/ N

Oversea MKT-2024

XGS-PON
ABSTRACT : POl and FTTRoom use cases
@ Lgavkse [ Create new from this one ] [ Submllada:n;u?

200K+ FTTR users

Full IoT connection i*
homes

Portugal, France, Iceland Ireland,
Finland, Spain..
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FTTR Enables Premium True Gigabit Experience

4 Typical living room networking I

(@ CAT5 inside walls <
—

....... = ﬁ 100 Mbps
£ ‘::%’J(_.l [',— ,

(D China Telecom ONT installed
in the information box

Self-purchased
Wi-Fi router)

e .fz‘.;_,Room
\__C v'eraie: 80 m

%

15m

Room coverage:
15m

On-premises =
information box v

(3 Wi-Fi signal attenuation after
passing through walls > 50%
Network cable to -

Wi-Fi

the room ' ___>

The maximum transmission bandwidth of home network
cables (mostly CAT5) is only 100 Mbps, and due to
improper installation + outdated networks, the common
bandwidth is only 80 Mbps.

Fiber to the home
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Fiber to the Room: full gigabit coverage

Giggk;it room
Gigabitroom <" coverage
__coverage - a

o T

GE pac kage

Gigabit room

coverage
Gigabit room
ONT o N coverage
outofthe
information box
Fiber to the home Fiber to the room Wi-Fi

Fiber to the room:
working with home
decoration companies to
simplify and standardize

Terminal to the room:
innovative mini ONUs and
level-2 edge ONTSs for
homes.

Gigabit to the home
full-fiber networking
pilot

True gigabit in every
room Smooth VR
gaming experience

Exclusive dual-band Wi-Fi in
every room




®opym MexayHapoaHOro Cot3a 31EKTPOCBA3M
«TexHonornm ceasun byayuero»

bnaroaapto 3a BHUMaHue

17-18 mapTta 2026 roaa, r. MuHck, Pecnybamnka benapycb



