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Introduction

• A large part of F5G is PON
• PON evolving through time

• PON evolving in application

• The user network must keep up
• Advanced WiFi is growing

• Optical in-home networking

• Transport integration is needed
• Data plane evolution 

• Management plane revolution 
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Active development of passive optical networks 

Where we are: 

G-PON ITU-T G.984

Where we're going: 
XG(S)-PON G.987 & G.9807

Where to after that? 

50G-PON G.9804

9.1% 12.2% 16.2% 21.6% 29.0%

2018 2019 2020 2021 2022

PON 10G PON

10G PON will account for ~20% in 2020

Source : 

Ovum

China

Japan

Russia

Total FTTx sub = 652 M 

Vast majority is PON

G-PON was not the first PON, but it 

was the first to reach 100M customers

The importance of deploying all that 

fiber cannot be underestimated 

Upgrading to XG(S)-PON is enabled  

by the coexistence features

It is driven by application BW growth 

and peak BW competition

China Telecom and China Unicom

China Mobile
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The conversion to 10GPON is worldwide

ILEC vs CLEC: China Mobile, SKB etc.

MSO DOCSIS3.1, Bell, etc.

Competition 

Driven

Service 

Driven

1Gbps, 4K, VR services

SME, 4K Camera, 5G MBH

49 countries have launched gigabit services. 
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G-XG-XGS-PON Combo OLT

G-PON ONU

XG-PON ONU

XGS-PON ONU

Triple coexistence for ITU-T PONs

• Coexistence enabled by early standardization of XG-PON, which led

to a wavelength plan and blocking filters deployed in most ONUs 

• G-PON coexists with the others by pure WDM 

• XG and XGS-PON coexist with each other by TDM (enabled by multi-rate receiver)
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New application: Mobile operators deploying fixed fiber networks 
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• Reuse mobile sites, enabling one-stop 

installation

• Site construction： 3 months -> 3 days ·

• One-click OLT/ONT configuration.  

• Provisioning:1 week -> 0.5 day

• Quick ODN enables splice free 

deployment

• Installation : 40 min -> 13 sec

0 Site Acquisition 0 Fiber Splicing 0 Configuration

…
..

Quick ODN

• E2E Splicing free

• Plug& Play, efficiency X10

Reuse uplink 

fiber

• Automatic Service Provisioning

• One Click Diagnosis

AirPON=Blade OLT +Quick ODN+ONT+NCE

Blade OLT 

• ZTD

• Pre-Connection

• Mountable on a wall or Back to 

back RRU installation
Enterprise

ROI from 6 to 3 Years

Home

5 Million Wireless Sites

Right of Way Acquisition 8-10 MonthInsufficient CO Sites $Challenges Network Construction Cost> 500 $ / line

Total CAPEX ↓27%

Fast



OptiXstar

Business PON ONU

Business Building

SMEs

Video Backhaul

Street Shops 

SOHO

4-in-1：
1 Gateway=4 Terminals

ONT+Route+IAD+AP

• 10GPON+WiFI6
Video 

Cloud

Enterprise 

Cloud

Metro

One-hop cloud connection through VXLAN, 

IPSec secure interconnection

Type-B 50 ms

Flex-PON

Home Slice

SME Slice

Campus Slice
OTN

Dual channels, 150 μs upstream latency One-hop connection of OTN, 10 ms

• Visible SLA

New application: Developing high value 2B services to increase revenue
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ROI < 1 Year

• Single Business, NO Value-added

• Many Boxes, Difficult to Maintain

• NO Guaranteed Bandwidth

• Poor Business Experience

• NO commitment SLA

• Long Time to RepairChallenges 

Stable

Dedicated Network planning, smart slicing, 

HQoS, guaranteeing zero freezes for key 

services

·
ONT + IAD + Router + AP 4-in-1 box, 

plug and play, one day provisioning, 

no O&M for enterprise

ONU dual uplink, ODN Type B protection, 

OLT redundant backup， ensuring service 

availability of 99.99%

0 Freezes 0 Disconnection 0 Maintenance

Network availability > 99.99%



In the home: WiFi6 aka 802.11ax

Outdoor / Longer rangePower Saving

High DensitySpectral Efficiency & Area Throughput

8x8 AP

1024 QAM
25% increase
in data rate

OFDMA

Enhanced delay 
spread protection-
long guard interval

Scheduled sleep and wake times

20 MHz-only clients

Spatial Reuse
DL/UL MU-MIMO
w/ 8 clients

 

L-STF L-LTF L-SIG RL-SIG HE-SIG-A HE-STF HE-LTF HE-LTF Data...

8µs 8µs 4µs 4µs 16µs 4µs

Variable durations per HE-LTF symbol 

PE

0.8us 
11ac

1.6us 11ax

Extended range packet structure

3.2us 11ax
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80 MHz Capable
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2x increase
in throughput
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In the home: When radio doesn't reach

• In many cases, WiFi doesn't provide a complete solution, as its signals may 

be blocked by structural elements or jammed by interference

• In these cases, a fixed solution is needed
• If CAT5/6 is available: IEEE 802.3 Ethernet

• If other metallic media are present: ITU-T G.hn (G.996x)

• If no media is available, intra-premises fiber is a 

possibility
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Optical transport network

All these features and systems 

can flexibly handle a wide range 

of tributary and transport line 

rates
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Global Standardization Landscape

11

Reuse IETF ACTN / YANG 
models and make ext.

IETF 
ACTN & 

NBI YANG 
models

BBF Cloud CO
Mainly for F4G AN

• ITU-T SG15 
ASON

• IETF PKT 
ctrl, PCE / 
GMPLS, …

General 
Architecture

Architecture 
for F5G
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New ext. for F5G

IETF: YANG

ISG-F5G: req.

F5G AN control

IETF: YANG

ISG-F5G: req.

Reuse

ISG-F5G New ext. for 
F5G PKT/TN 
@ ITU-T & 

IETF

CPN & Access PKT / OTN network

CPN & Access PKT / OTN network

Could be another new WI in F5G, FFS
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Proposed new WI #1 New WI #2 New work but not in ETSIExisting std.

ETSI ISG_ZSM: Cross-
domain, cross-tech mgmt

ETSI ISG_ENI: Adding AI to 
improve experience

TMF AN Project: Fully automated and autonomous 
network/ICT services 

ITU-T SG13 ML5G: ML for future network

ETSI ISG-F5G: Refer to the general architectures, and define 
F5G specific mgmt & ctrl architecture

CPN OLTONT

E2E Orchestrator

DC
Metro Network
(e.g., IP, OTN…)

E2E Network Orchestration

E2E Service Orchestration

User/Customer 
Controller

Router, 
OTN, …

Router, 
OTN, …

AN Controller Metro Network Controller
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(e.g., PON)

7 8

CPN Controller

3

6

1

4

7



Thank You.
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