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ISG F5G Standards Contribution and Industry Outreach N

001: Generation definition
|
002: F5G use case V1 008: F5G use case v2 o Elole

Early draft

003: F5G technology landscape V1 01 3: F5G technology landscape v2 Newly created

F5G 004: F5G network architecture v1 01 4: F5G network architecture v2
Standards @ _____________________________________________________
@ 005: F5G Qok 006: F5G E2E 011: AN 007: Industry 010: Security
| factors mgmt&ctrl telemetry framew. PON analysis ;
i | 015:F5G Qok 016: AN 012: Security | |
evaluation telemetry models framework

(only shows 2021)


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

It’s Time to Discuss the next level of F5G -F5G Advanced

F5G : tri-dimensional evolution features

eFBB (Enhanced AggN: Aggregation

Fixed Broadband) FTTH: FTTHome
x10 Speed FTTO:FTTOffice
FTTR: FTTRoom
FTTD:FTTDesk
FTTM: FTTMachine

Wi-Fi 6
10G PON
(200G/400G OTN/Ethernet AggN)

~10Gbps

Wi-Fi 5
GPON
(100G OTN/Ethernet AggN)

~1Gbps

F5G
F4G

4k video

x10 FTTH Cloud VR
FTTO 10ms
:m ims
FFC (Full-Fiber grmm... GRE (Guaranteed
Connection) Reliable Experience)
x10 Density x10 Less Latency

New scenarios and services drive F5G development

Mobile Manufacture/Industry

Business Utility

: , Expand fibre EriErerse

Residential benefits to all P
sectors
Advanced
Flexibility F5G Reality
Intelligent
QoF Smart network Enabling
for better new Digital

efficiency and

Security experience Services and
functionalities
L Industry
Sustainabilit ,
y B Real time 4.0
eliability applications
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

/enhanced twins

ETSI( / M

New F5G evolution directions

Extension

Expansion“::, 5 \Expansnon?
’ AY

A
v

! ‘\ . ! 1’ -”
“ ‘\ N /’ 5 1’
FFC\ \\\\‘\_ |- ,/, S GRE
‘\ e ’l I’ H
Extensio?r -~ - = Extension

Expansmn’

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 S &

eFBB
(Enhanced Fixed Broadband)

Extend PON to legacy Ethernet Uplink
Low cost private line for SMEs

Scenario based broadband

Passive P2MP Network Traffic Aggregation

Premium home broadband into multiple clou Cloudification of Medical Imaging

Multiple Access Aggregation over PON ) .
Cloud Virtual Reality

XR-based Virtual Presence

Virtual Music
Orchestration of B2B services in XPON networks

Passive optical LAN

Enhanced optical transport network for Data Centre Interconnections

Next Level Digital Twins

PON for Industrial Internet

PON for City Public Service

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

Bandwidth on Demand

Enhanced traffic monitoring and network control in Intelligent Access Network

_ Private line connectivity to multiple clouds
Rural Scenarios

High Quality Private Line On Demand High Quality Transport for Real time application
Remote Attestation
Edge/Cloud-based control of automated guided vehicles (AGV)

Intelligent Optical Cable Management
Al based PON optical path diagnosis

Enhanced point to point optical access
Digitalized ODN

Media Transport
PON on-premises

F5G for Intelligent Mine

FFC GRE
(Guaranteed Reliable Experience)

(Full-fibre connection)



Application category Corresponding use cases
6.3 Use case #3: High quality low cost private line for small and medium enterprises eSS
(6.8 Use case #8: Multiple Access Aggregation over PON) ETS’//// \\\ \
(6.9 Use case #9: Extend PON to legacy Ethernet Uplink) L\
(6.10 Use case #10: Scenario based broadband) - ////
q e r 7.11 Use case #25: Enhanced optical transport network for Data Centre Interconnections
: (7.6 Use case #20: Media Transport)
Broadband networklng 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 6.5 Use case #5: Passive optical LAN
p
networkin (7.9 Use case #23: Cloudification of Medical Imaging)
—_ - etwo 9 7.3 Use case #17: Premium home broadband connectivity to multiple Clouds
One UC specifically dedicated to 512 Use case #14. Digialized ODNIFTTX
(7.12 Use case #26: Enhanced Point to Point optical access)
| I I R I} a nd Seve ral OtherS related Physical networking 7.13 Use case #27: Rural Scenarios
. . 7.17 Use case #31: Intelligent Optical Cable Management
tO |t at Va rlOUS degrees (7.18 Use case #32: Al-based PON optical path diagnosis)
6.1 Use case #1: Cloud Virtual Reality
|mmerS|Ve experlences 7.1 Use case #15: XR-based Virtual Presence
7.4 Use case #18: Virtual Music
Time-sensitive 6.12 Use case #12: On Demand High Quality Transport for Real time applications
. . 7.9 Use case #23: Cloudification of Medical Imagin
applications ( ging)
6.2 Use case #2: High Quality Private Line
Reliabl . . 6.13 Use case #13: Remote Attestation for Secured Network Elements
eliable communications 7.6 Use case #20: Media Transport
7.2 Use case #16: Enterprise private line connectivity to multiple Clouds
(6.4 Use case #4: Fibre on-premises networking: Fibre-to-The-Room (FTTR))
(6.5 Use case #5: Passive optical LAN)
High-density endpoints 6.7 Use case #7: Using PON for City Public Service
9 y P (6.8 Use case #8: Multiple Access Aggregation over PON)
(6.9 Use case #9: Extend PON to legacy Ethernet Uplink)
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
Industrial ecosystems 7.8 Use case #22: Edge/Cloud-based control of automated guided vehicles (AGV)
7.10 Use case #24: F5G for Intelligent Mine
i i 7.5 Use case #19: Next Generation Digital Twins
Note: the UC mappmg Into more than (6.10 Use case #10: Scenario based broadband)
one a pp“cation field are written in 6.11 Use case #11: Enhanced traffic monitoring and network control in Intelligent Access Network
b k 7.15 Use case #29: Orchestration of B2B services in XPON networks
rackets Aut t K (7.17 Use case #31: Intelligent Optical Cable Management)
utonomous networks (7.18 Use case #32: Al-based PON optical path diagnosis) 6
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Close-up on the most relevant UC for FTTR -

UC#2:
UC#1.: High Quality Private
Cloud VR Line UC#3:
Fibre on-premises
UC#18: networking: Fibre-
Fibre on-premises to-The-Room
networking: Fibre- (FTTR)
to-The-Room
(FTTR) - UG#ar
Fibre on-premises
( UC#17: networking: Fibre-
Fibre on-premises ' to-The-Room

networking: Fibre- (ETTR)
to-The-Room

(FTTR) UC#12:
Fibre on-premises
networking: Fibre-
to-The-Room ;

(FTTR)
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F5G UC #4:FTTR Y

Carrier Network SME Internal Network ; Office Area

| Home Area - ! -l & 1]
| |
: Bedroom2  Living room © - i‘? i se o e ot
: . @ @ 4{ ( } Manager Room
XGS-PON :\nformationBuhM esroon! * .@ HD Camera} Fiber or PoF —
I u as i cemm =]
FITH | o P@IV | v
v : Home Gateway RL“:#] - } e
%}"f};:‘ :\ [ Fiber to each Room: <100m s i — @
FTTR for home area networks FTTR for apartment buildings FTTR for SME work space
® Motivation for on-premises fibre extension
1. The bandwidth can be sensibly upgraded, making this 4. The optical signal in the fibre is immune to electro-magnetic
deployment future proof interference (EMI)
2. Since the insertion loss of fibre is quite low (< 0,3 dB/km), low 5. The fibre is lightweight and small in size, allowing an easy
power consumption in the transmission link is possible deployment
3. Wavelength multiplexing in one fibre could provide divided 6. The lifetime of fibre can be as long as 30 years even in an
transmission channels for different services extreme environment
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Inside the home: from a general view...

Home Local Area Network (HAN):
House, apartment, ...

/ SRR By Central

ME_(S_N'ynre_G_N U _D Office

i-e_é_w'y‘»l:e:_w'@ s’
dé'_ﬁyl oLt

e _Ny. - Edge ONU

New interfaces are needed on the gateway to enable FTTR, changing the
requiremnts for the ONU



.. to FTTR details: centralized fibre-wireless  _. - -
co-ordination for better QoE (work in progress) —

—_

IP/Eth AggN

AggN
Edge

P *  Main FTTR (M-FTTR) S & e browsing
‘ ‘ P — . Edge FTTR (E-FTTR) . ”
Customer Premise Network Access Network Aggregation Network Core Network Tinterface
F5G E2E network topology Centralized control framework for 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

® 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. 10



ETSI//%\\\\

Thank you !

Any further questions?
luca.pesando@telecomitalia.it




