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1. Introduction
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Fibre Penetration and Contribution to Economic Growth 
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“World Development Report: Exploring the Relationship Between Broadband and 
Economic Growth”, The World Bank, 2016
“World Development Report: Data for Better Lives”, The World Bank, 2021

~2B people have fibre access within 10 km

World 2018 population is 7.6B 
“The State of Broadband: Broadband as a Foundation for Sustainable Development”, 
ITU/UNESCO Broadband Commission for Sustainable Development, 2021
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10% increase in FBB penetration -> 1.21%~1.38% GDP growth 



Global Fibre Access Market

• Global fibre access market 
was 11.3 billion USD in 
2020 and is estimated to be 
25.8 billion USD by 2030 

• Anticipated CAGR is about 
8.7%
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“Market Research Report”, Prophecy Market Insights, 2021



Two Types of Solutions for Fibre Access
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Point-to-point (PtP) single fibre 
bidirectional (BiDi) access

Point-to-multipoint (PtMP) access using 
passive optical networks (PONs)

- Passive outside plant
- TDM/TDMA for medium sharing and access 

control
- High loss budget due to splitter loss
- Low port density at central office

- Passive outside plant
- Dedicated fibre for each user
- Low loss budget
- High port density at central office



2. ITU-T PtMP Optical Access System Std
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Where to Use PON

• PON is for FTTx broadband access, it connects users to core networks and delivers service from 
the central office to user premises
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ITU-T PON Standards with Commercial Products

BPON: Broadband passive optical network
GPON: Gigabit-capable passive optical network
XG-PON: 10-Gigabit-capable passive optical network 

XGS-PON: 10-Gigabit-capable symmetric passive optical network 
NG-PON2: 40-Gigabit-capable passive optical network
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Latest Effort: 50G-PON (G.9804 Series) 
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• 50G-PON is the next generation 
after 10G (XG-PON and XGS-PON)

• Top operators (AT&T, China Telecom, 
China Mobile) and vendors (Adtran, 
Calix, Huawei, Nokia, ZTE) play a 
key role in editing 50G-PON 
specifications

• It makes use of advanced 
technologies in DSP and FEC to 
achieve 50G over 20km or 40km

• Commercial products will be 
available in 2024



3. ITU-T PtP Optical Access Std
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ITU-T PtP Optical Access Standards

• ITU-T has specified 11 types of 
optical access links to support 1G, 
10G, 25G, 50G, 100G PtP

• Main implementations of these 
links are wireless xHaul (fronthaul, 
backhaul)



4. ITU-T fibre Access Application Std
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ITU-T Standards on FTTdp
• ITU-T Recommendations G.9700 

and G.9701 for G.fast specify 
fibre to the distribution point 
(FTTdp) application by using 1G 
DSL links to connect user houses

• Fibre access is employed as 
FTTdp backhaul

• This Rec set enables reuse of 
deployed copper links for 1G 
broadband access
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ITU-T Standards on FTTR

• Project G.fin specifies fibre to 
the room (FTTR) application

• Fibre systems are employed for 
both access and home networks

• This work targets to resolve the 
last meter broadband 
bottleneck
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Other Aspects of fibre Access 

19/05/2023 www.wsis.org/forum 15



5. Summary
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Summary

• ITU-T provides a rich family of fibre access standards 
• PtMP systems (BPON, GPON, XG-PON, XGS-PON, NG-PON2, 50G-PON)
• PtP systems (1G, 10G, 25G, 50G, 100G)
• Applications (FTTR, FTTdp, 5G xHaul, Industry 4.0)
• Various aspects of broadband access (power saving, security, slicing)

• ITU-T fibre access systems are the mainstream products of broadband 
access, driving a global market of >10B USD revenue
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