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FSAN Vision
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FSAN

A world-wide industry association
coordinates the development of voluntary consensus standards in the field of optical access networks

A:f:uegssﬁ:t:zrk to improve the technology and distribution of broadband optical access services and products for the
benefit of the industry as a whole, its customers and consumers
1995~2021 2022~

Founding members - BT, FT, DT,
Tl, Bell Canada, BellCore, NTT

Ref: FSAN Workshop 2009 by Dr. Tetsuya Miki
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We, the operator company members of FSAN:

ATE&T Services, Inc.,

Eritish Telecommunications PLC,

China Telecommumications Corporation,

China United Network Communications Corporation Limited,
Chunghwa Telecom Co., Ltd.,

Deutsche Telekom AG, Deutsche Telekom Technik GmbH,
KDDI Corporation,

Nippon Telegraph and Telephone Corporation,

Orange S.A.,

SK Telecom Co., Ltd,

TIM S.p.A.

Telekom Malaysia Berhad,

Verizon Commumnications Inc.,

agree to renew the FSAN charter as presented below.

Ref: FSAN Charter 2022

Approaches
Open discussion
Liaison with Other SDOs
Member contributions

Principles
Openness, Balance
Due Process, Appeals,
Consensus
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Rate color legend: [ Future PON (2035+)}___
Nominal line rate [ VHS-PON (2030+) L
System service capacity [ HSP TWDM (2027+)1 200G .

[ WDM PON (2023) l Nx50G
20 x 25G

[ HSP TDM (2021)]
50G

[ NG-PON2 (2015)]

 XGS-PON 4x10G 2020
10G/25G Industry trends 2026+
XG-PON (2010) . L. :
Motivations Innovations
10G Time-sensitive service Advanced transmission
[ G-PON (2004) ] ' 6G wireless transport Al/ML agents
/ Industrial PON Low latency technology
2.5G Fiber sensing Enhanced security
. Energy efficienc
PON BiDi PtP = ‘

Note: Years indicate the publish of the recommendations.

FSAN
Full Service
Access Network



Supplementary information for Roadmap 3.0

S AR

CHINA TELECOM

(¢}

o

4
Pl

dt

Coherent

IMDD

XG(S)-PON

>

NG-PON2 (TWDM)
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HSP

50G PON
s SOGTWDM,

>

rate

Nominal line

2.5Gb/s

10 Gb/s per channel

50 Gb/s per channel

capacity

System service

40 Gb/s per channel

200 Gb/s, and/or
2 x 100 Gb/s

New

applications

* Mobile back/midhaul
* Industrial application

Fiber sensing
Mobile fronthaul

features

New technical

* Power efficiency
* Co-DBA
* Contention-based operations

e DSP use

Al/ML
Flexible rate

Note 1: For VHSP,

100 Gb/s is likely not sufficient

to meet the endpoint service tier requirements. It is retained to allow flexibility in technology

selection
BiDi PtP 1G 10G—25G—50G—100G 200G, 400G
WDM PON 25G * 20 Ch TBD

RERZ @FH@EL



Gradually expanding interest on OAN + Al in FSAN
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Since 2024, FSAN has been focusing on the intelligent transformation of Al-integrated OAN

Start with the application scenarios and gradually move on to the technical requirements

Discussions are currently underway regarding the approach to standardization—specifically, what

content requires standardization and what does not

Cooperation with other standards organizations and the full utilization of existing technology are

fundamental points of consensus

2024 Luisville [mmpe 202506 Seoul WEEpE 202512 Dallas [ mEpE 202603 Tokyo NEEEpSE 202609 Lannion

e 2 contributions
e Al-ML
applications

- J
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e 2 contributions

e Artificial
intelligence &
machine
learning

e 3 contributions

e Artificial
intelligence &
machine
learning

e 4 contributions

e Al-ML
applications in
optical access
networks

e 9 contributions

e Al-ML
applications

e Discussion on
Standardization
Methods and
Content
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From technical perspective, distinct generations of OAN are evident

» System capacity (or line speed) serving as the key metric

* Simple is best, and it is better that the global industry work together on unified solutions
* From deployment perspective, the coexistence of multiple generations is an essential requirement
* From application perspective, expanding from residential users to factories, campuses, and X-Haul
* Al technology must play a significant role in the next OAN generation, to improve operational efficiency

to reduce costs, support new business scenarios, or create new business models

Deployed Deployed Started

1G/2.5G 10G : 50G 200G
2H+2B oH+28
X-Haul X-Haul

Industrial PON
RERT mfmL
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As the next 5 to 10 years unfold, Al presents a strategic opportunity for the development of

optical access network standards, technologies, and the industry

I |

' db .

Open Empowerment gy Unified Access Point !

Model and Al application deployment capabilities provided to : Fe o o) :
users based on computing-network synergy and orchestration 1 p N |
| |

" 314 Al App Large/Small Model |

. . L. I Open Access [
Proactive real-time servicing and I . I

. Network Scheduling I

granular QoS assurance C j I : _ I
Coordinated scheduling of network-wide resources, e I L Computing Power Collaboration ) :
proactive service delivery XR : I

| I

| |

. . — I (7T I
Native-Al enabled Self-Intelligence i | e i { (| Training and Inference / - . |
Self-Awareness, Self-Decision-Making, and Self-Optimization of I - [ i FIP i () Dat . Differentiated Coverage "
Network Elements NAS I = (O i TERDeeTe X I

| |

| |
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Resource Allocation and Interconnection | = | = | —o= |
. | I

for Algorithms and Agents | (o ana ] (c_aasa®g) ==

ildi i i - | |

Building a Lightweight Computing Infrastructure Digital Humans | SFU MEU oLT :

| |
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1. Resource Allocation and Interconnection
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* Unifies and abstracts the computing, networking, and storage resources scattered across the OLT (computing

boards, PON line cards, and main control boards) and FTTR devices
* breaking down physical boundaries to form a globally shared resource pool (in OAN) that is physically distributed

yet logically accessible

* enabling elastic allocation of computing power and open, interoperable data exchange

Traditional : Scattered Resources, Computing silos

Computing PON Board Control FTTR Massive
Board Board Device Terminals
Data Not
Independent,  Interoperable  Challengesin  Slow business Difficult to
Not Shared Coordinating deployment Improve
Computing Efficiency
Power

Core Points: Low Resource Utilization - Computing cannot

Collaborate - Data Silo Effect - Long Service Iteration Cycle

RERZ @FH@EL

Intelligent Interconnect - Resource Unified Abstraction,
Standardized Interfaces, Intelligent On-Demand Scheduling

Unified Management & Resource Pooling
Computing Storage Network

Resource Pool Resource Pool Resource Pool

CPU/GPU/NPU/Embedde DDR/SSD/eMMc Bandwidth Resources/PON
d Computing Links/Latency

Standardized Interfaces & Difference Shielding

Computing Storage Network Memory

Dynamically matches optimal computing and network nodes based on
service characteristics; intelligent scheduling and on-demand allocation




2. Al-Empowered Autonomous Capability Enhancement
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Progressively build functional intelligent agents at the network element layer, including

e automatic service activation, traffic forecasting, OLT energy efficiency optimization, real-time service KQl

analysis, and real-time physical-layer optimization of Wi-Fi and optical links, etc.

At the network layer, support cross-network-element, multi-agent collaborative orchestration based on the

intelligent agent protocol to enhance the autonomous intelligence capabilities of optical broadband networks

Service Network Root Cause
Network Layer Provisioning Optimization Analysis
Agent . hgent . AR
< Network Closed-Loop A2A/MCP .
Network Element AgentA AgentB
Layer Master Gateway oLT

Master-Slave Multi-Agent Collaboration Model

Based on Semantic A2A Protocol Agent Interaction Orchestration

RERZ @FH@EL

_______
-~
~

-
——————
-

AgentC

Intelligent Gateway
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* Building elastic intelligent interconnection links and deterministic assurance channels, based on cooperation
between edge-side plug-ins and OLT agents
* Providing proactive service awareness, elastic resource allocation, and tiered, differentiated assurance capabilities

for new businesses

ISeIf-Operated
Services/Token
| e s J - .- emi |

High-Value
Elastic Intelligent Services/Intelligent

Developed nterconnect Channel Computing..
Plugin : Standard

Standard Internet . Services/Internet
' ‘ : Access...

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

Proactive Resource Differentiated
» <+ >

Service Allocation Assurance
Dynamic Adjustment of Channel, Self-Service, Minute-Level 500M~40G Elastic Bandwidth Precise Forwarding Path Matching
Power, Bandwidth Provisioning
b o bl Ny
N ~ N N
Al Optimization Al Service Al Scheduling Al Assurancg o
Feature Modeling Proactive Identification Real-Time Perception End-to-End Deterministic
Service Identification Semantic Analysis Dynamic Monitoring SLA Assuranc
Environment Perception Intent Perception Intelligent Path Selection (Latency/Jitter/Packet Loss)

RERI [FHRE
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Towards the Rapid Development of the
Smart Era, looking forward to Continuous
Collaboration

RERI @HFFMEL
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