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Fiber-to-the-home market

FTTx subscribers 2023
Africa

North America

Latin & South
America
Asia - East

Asia - Other
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FTTH market evolution
• FTTH homes passed: China >500 million, Europe ~244 million, USA ~88 million
• ~70% of gigabit broadband users are in the Chinese market
• Transition to 50G is expected to start in China as the biggest FTTx market and earliest adopter of 10G

PON revenue

FTTx as the green access solution

CO2 emissions per hour
HD video viewing from the data 
center to the user side for 1 hour
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27.7% of all FTTH customers use Gigabit broadband



Fiber to the home evolution

2.5G 10G 50G 200G

WiFi-5
4K UHD
Video on Demand
Smart Home
Remote office

WiFi-6
FTTR
AR/VR
Live streaming

WiFi-7
FTTR2.0
10Gbps campus
8K video 
Industry 4.0
5G small cell backhaul

FTTR3.0 + WiFi-8 
Mesh AI @ OLT 
Edge cloud 
Machine-driven 
networking
6G mid/backhaul

Potential use case evolution

Mass deployments Mass deployments Early deployments Future

PON upgrade cycle: 8-10 years, 4+ times the bandwidth



Next generation access networks bring 4 major changes

1 Gbit/s → 10 Gbit/s
10x bandwidth

Communication → Sensing 
Meter-level accuracy

Electrical → Optical
10x energy efficiency

Carrier-class → Industrial-grade
μs-level latency, 99.9999% availability

XR  1G~10Gbps

Virtual Gaming Industrial Design

Holographic Projection 1 Gbps~1 Tbps

All-optical Hospital

OT: μs-level Deterministic Latency

All-optical Factory Fiber Digitalization Perimeter Inspection

OTN / OXC 

337W/Tbps 32W/Tbps

Fiber

0.03kWh/TB  0.006kWh/TB

Surgical Demonstration/tele-
surgery: 99.9999% Availability

100% ODN Resource Accuracy “0” False Negative

//////

eFBB
10x bandwidth, 10 Gbps Everywhere

RRL

GRE
Level 4 ADN

FFC
10x connections

GAO
μs-level latency,
99.9999% reliability

10x energy 
efficiency

OSV
1 meter positioning precision, 

99% sensing accuracy

F5.5G
Fiber to 

Everywhere



Households

65-inch110-inch 8K naked-eye 3D
30/60 view points, 2D -> 3D transcoding

BW 300M ~ 1.8Gbps/screen

Individuals

Monocular  2K -> 4K XR，12K 360o video, 90Hz cloud rendering
Micro-OLED screens and chip processing capabilities improved

experience

BW 560Mbps/headset，Jitter < 10ms 

Industries

85% tools to the cloud，Wi-Fi 7 >80% @ 2030

Ultra-HD AOI quality inspection, 7~8Gbps for industrial 
camera 

BW 10Gbps，Latency <10ms

Services demand continuous bandwidth & experience improvement



50G PON:  One fiber, full services, all scenarios 

Full Scenario Access

Basic Business Wi-Fi Campus Mgmt. Building Automation
PC IP Phone AP CCTV Entry Control

Parking
Control

BA (IP Based)
Building Automation

ONUONT ONU

TV

ONU

OLT

5G, Smallcell BH

Enterprise Commercial

BuildingEducation

• Residential: WiFi-7 with up to 10Gbps service package. 256 users on a legacy ODN.

• Business: Backhaul for Campus, Beyond 10Gbps services package, Hardware slicing for dedicated channel

• RAN: Mobile backhaul for 5G small cells on one ODN, Hardware slicing for dedicated channel

• Industry 4.0: Advanced machine vision and low latency communication (100µs)



OLTONUODN

Three Key Challenges to be Addressed for 50G PON Deployment

How to be compatible with 
the existings network?

How to be compatible with GPON and 
10G PON on the same live network?

How to introduce 50G PON at 
an appropriate cost?

Fiber and line system account for 
more than 70% of FTTH cost

BNG

OLTGPON ONTs

ODN
XG-PON ONTs

XGS-PON ONTs

A large number of live network 
GPON and 10G PON users need to 

be smoothly upgraded
Optimize initial investment

OLT

CO

ODF

20%

15%

55%

10%

FTTH Cost Composition

OLT+ONT

Line system

Fiber deployment

Others



Huawei 50G PON Innovations Build Optimal Access Evolution

Reuse platform
Compatible with multi-generation platforms

Reuse subscriber equipment 
Compatible with existing GPON/10G PON ONU

Reuse existing Investment
No change to deployed line system

8 Ports 
50G

 PO
N

Distributed Non-blocking Forwarding

MA5800 Chassis

~62.5Gbps

GPON

XGS-PON

50G PON

50G PON Combo

Innovative 
components

On-demand ONU replacement and smooth 
evolution

GPON 10G PON 50G PON

50G PON boards are backward 
compatible

• Rapid deployment
• Improve competitiveness

• Investment protection
• Multi-platform compatibility

Optical Device Technology 
Based on oDSP

Advanced algorithms

32dB Optical Budget GPON & 10G PON & 50G PON 
Combo

oDSP Optical 



50G PON – field testing and first deployment

Operator areaarea
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Kunming
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Malaysia
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Netherlands

Türkiye

finland

Romania
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Qatar

Egypt

Asia Pacific 
(20+)

EU
(15 +)

ME(5+)

Africa

Voices From Global Carriers on 50GPON

Paris

Madrid

Helsinki

Cairo

Riyadh

Doha, Doha

Dubai

Kunming

Beijing

Nanjing

Shanghai

Hong Kong

Bangkok

Remote 
authentication

Site 
Verification

Brand 
release

Bern

Shanghai 10G 
Community

Hubei 10G  
Community

Finland Super 
10G  Package

Saudi Arabia Super 
10G Package

Beijing 10G 
Community

Brand Operation ActionTechnologies Ready

• Swisscom: live-network verification

• China Telecom: 3-in-1 mode compatibility

• China Mobile: Symmetric integrated bearing

50+ site

Verifications

• Lounea Finland: 40Gbps packages

• Ooredoo Qatar: 25Gbps packages

• China Telecom (Shanghai): 10Gbps 

communities

55+
10Gbps 
Service



FTTR C-WAN improving home network experience 

Multi-dimension
Scheduling

Multi-domain Fusion
Multi-layer
Coordination

Distributed Wi-Fi C-WAN
Centralized Wireless-optical Access Network

• Consistent experience for one network: Stable connection 
for all users in a house

• Simplified management for one network: Single-point 
management, plug for use

• Solid digital foundation for one network: Smart network for 
computing and sensing

Wi-Fi6/7/8

mmW



Beyond 50G FTTx requirements

20dB 25dB 30dB 35dB

Typical PON link budget 1:128Li
nk

 o
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ur
re
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e

Legacy coexistence requirement with GPON, XGS, 50G PON

Class D of 20-35dB

Optical power budget requirements

health

Sub-
health

y

CurrentHistory forecasts

Faults

Pre-warning
hints

Urgent

Infrastructure monitoring and 
abnormal event detection.

Fiber sensing

Reduce energy per user
1:128 dense urban

Rural FTTH
20-30km

Enterprise

RAN

Non-residential use cases
• Deterministic <1ms total 

network latency
• 150µs FTTH latency 

Latency: <150µs

λ [nm]λ

~

~

50G

XG(S)

GPON

US 1 US 2US3

1286nm
DS

US DS
1577nm

US DS

Zero dispersion wavelength range



200G PON for FTTR-enabled WiFi-8 networking

10G ONT
Master FTTR

FTTR market evolution
• By the end of 2024, the number of FTTR (fiber-to-

the-room) users in China will be ~37 million
• Est. 130 million by around 2027
• ~120 overseas operators have conducted FTTR tests  

Parameter Wi-Fi 6 Wi-Fi 7 Wi-Fi 8 
(Expected)

Frequency 
Bands 2.4/5 GHz 2.4/5/6 GHz 2.4/5/6 GHz, 

mmWave

Maximum 
Data Rate 9.6 Gbps 30 Gbps (4x4 

MIMO) 100 Gbps

Experienced 
rate 0.6-4.8Gbps 5.8-11.6Gbps 10-20Gbps

MIMO 8x8 16x16 16x16

Residential networking

Sub 6GHz coverage
Home networks

mmWave coverage
Industrial networks

Industrial networking
FTTR needed to optimize coverage FTTR essential to provide WiFi-8 access

Intelligent machine traffic will rely on high 
bandwidth, highly reliable networking with 

FTTR backbone for WiFi-8 distribution

80% of all wireless traffic is indoors



Next generation PON use cases for Edge Cloud and Mesh AI

10/50G PON

800GE

400GE

CPE 5G RAN
100GE

Metro

Backbone

Central AI cloud

• LLMs have trillions of 
tokens, stored centrally

• OTTs can use 
centralized cloud for 
training and inference

• Transport via existing 
backbone

3.2TE

1.6TE

CPE 6G RAN

400GE

Metro

Backbone

200G PON 200G PON / P2P25G-50G P2P

FTTH

10G

FTTH

Central AI 

Human data generation

Data storage

Training & Inference

Mesh AI

• Next gen wireless 
will be a network for 
intelligent machines

• Billions of devices 
will communicate 
massive data with 
edge cloud
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Training & inference

Model assembly

Access network + mesh AI



200G PON for 6G dense cells

RAN access
• 6G experience rates ca. 10-

20Gbps, 8-16 users per 
femto cell

• Fixed access for 6G will 
require fiber 

• 6G to reuse large portions 
of deployed FTTH ODNs 
for small cells

• Backhauling and fronthaul 
applications possible

• P2P and P2MP mobile 
access options

ODN as 
part of 
deep fiber 
need

6G



Thank you
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