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Data Consumption Trends

Source: Cisco Visual Networking Index
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26%
IP traffic growth rate (2017-22)

46%
Mobile Data traffic growth rate (2017-22)

82%
Internet traffic will be in form of Video

29%
IP Video traffic growth rate

Gaming (1%, 
4%)

File Sharing 
(7%, 2%)

Web/Data 
(17%, 12%)

IP VOD/ Managed IP 
Video (20%, 11%)

Internet Video (55%, 
71%)

More
Internet

Users

More
Devices &

Connections

Faster
Broadband

Speeds

Faster
Video

Viewing

3.4 
Billion

18.0 
Billion

39 
Mbps

75% of 
Traffic

4.8 
Billion

28.5 
Billion

75.4
Mbps

82% of 
Traffic

Key Digital Transformers By 2022

2017

2022



Covid-19 Lockdown Accelerated Use-case Adoption; 
Long-term Growth Trend On Data Consumption Already Emerging
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Trends from European operators on COVID-19 lockdown

Growing requirement for symmetrical 
bandwidth across Fixed and Wireless networks

Post – COVID19 New Normal



Increasing Data Demand Pushing For New Network 
Creation
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Fixed Internet Managed IP Mobile Data

95%

Source: Cisco VNI forecast

2x increase in global data demand 
Fixed line internet to be the major contributor

700%
Growth in use of 
video conference 
applications

55%
Growth in Video 
streaming

The current crisis is an accelerator of future 
data consumption needs 
Some behavioral changes will stick
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ITU-R Triangle And 4G vs 5G
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Parameters 4G 5G Enhancement

Latency 10 ms 1 ms 10 x

Peak Data Rate 1 Gbps 20 Gbps 20 x

User 
Experienced 

Data Rate

10 Mbps 100 Mbps 10 x

Connection 
Density

10 5 devices / 
km2

10 6
devices / km2

10 x

Mobility 350 km / hr 500 km / hr 43%

Area Traffic 
Capacity

0.1 Mbps/m2 10 Mbps/m2 100 x

Enhanced Mobile Broadband

Gigabytes in a second

Smart Home/ Building 

Smart City

3D Videos, UHD Screens

Work and Play in the cloud

AR

Industry Automation

Self Driving Car

Mission Critical 
Application

Voice

Ultra-reliable and Low Latency 
Communications

Massive Machine Type 
Communications



3G, 4G and 5G Re-farmed
Backhaul/

Residential BB

5G Frequency Bands
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UnlicensedmmWHIGH BANDMID BANDLOW BAND

“Real” 5G mobile (3.6GHz) and Fixed Wireless

Macro 
Sites

Macro and Small 
Cell/Micro Sites

Mainly Small Cell / Micro Sites Fixed / Wireless

Low Bandwidth / Longer Reach / Good Penetration High Bandwidh / Shorter Reach / Bad Penetration

700-2100 MHz 2600-3800 MHz 3800-7000 MHz 26 GHz 60 GHz

1.8 GHz
~ 20 dB loss

mmW ~50 dB loss

3.5 GHz

~ 22 dB loss



Evolution Of PON Standards
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2000 2005 2010 2015 2020 2025

E-PON
1G/1G
802.3ah

IEEE

ITU

A/B-PON
622M/155M
G.983.x

G-PON
2.5g/1.25G
G.984.x

XG-PON
10G/2.5G
G.987.x NG-PON2

4λ 10G/10G
G.989.x

XGS-PON
10G/10G
G.9807.x

NG_EPON
25G/25G
802.3ca

10GE-PON
10G/10G
802.3av

HS-PON
50/25G
G.hsp.X

Standard Started

Standard Finished

Deployment Begins

Deployment Ends

ITU and IEEE PON Standards History



PON Spectrum: Wavelength Evaluation
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Poll Question
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Major Challenge In Deep And Dense Fiberization?

A. Managing optical (link) power loss

B. Difficulty in cable termination and mid-span (window cut) including splicing

C. Frequent cable cut and to meet MTTR target

D. Rodent bite or Bio attack



Fiberization In India
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Around 1500 Mkm fibre need to be 
deployed to reach 1.3 fibre/Capita

Deployment rate in India should reach 150 
MKm fibre/year in next 5 years to achieve 

1.3 fibre /Capita by 2035

India China Japan United 
States

Europe India China Japan United 
States

Europe

1.53 1.66

2.08

1.28

19

188

63

171

126

Cumulative Fibre deployed/Capita Annual Fibre (Mkm) Deployment per 1000 
People



1 Site

Every 0.5 KM

~250 CELLS
CELL DENSITY (Cell/ 100 Sq.Km.)

10
 K

m

10 Km

Shorter Range Of 5G
Needs More Cells And More Fibres | Better Indoor Coverage

1
4
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Small Cell Requirements For Full 5G Commitment

1 Site
Every 2 KM

25x 10x

10
 K

m

10 Km
1 Site

Every 10 KM

1 Cell
CELL DENSITY (Cell/ 100 Sq.Km.)

10
 K

m

10 Km

5x5= 25 CELLS
CELL DENSITY (Cell/ 100 Sq.Km.)

3G To 4G = At Least 25x Fibres
4G To 5G = At Least 16x Fibres

Indoor Fibre Infra For Large Building

Full Fibre Infrastructure
Fibre To The Ceiling (FTTC)



A Converged Topology Is The Most Effective Approach
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Fiber ring

Fiber

Rural

Hospital

Enterprises

Small Cells

Cell Tower

Residential
FSO or E band

E band , Sub 6GHz
Or licensed microwave

V band 
+ Sub 6GHz

FSO or E band

V band 
or Sub 6GHz

FSO or E band



Example Of Converged Physical Layer
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Scalable Bandwidth 
& High SLA

Ultra Low Latency - < 
1 ms

Home
No. of Persons in a Household 4

No. of Households 5000

Households that can afford 75 %

Market Share of an operator 30 %

Enterprises 

Number of Enterprises 20

Market Share of an operator 50 %

P2P
(MPLS,MEN,OTN)

Small Cells

Street Length (km) 9

Distance between Poles (km) 0.1

MIMO/
mmwave

Differentiated 
Services

For Mobility & 
Smart City 

2 Gbps (Peak) P2MP
(XGPON,SGXPON, 

NGPON2)

10 Enterprises * 1 Pair of 
Fiber/Enterprise

20 Strands
90 Poles * 3 Pairs of 

Fiber/Pole

540 Strands
1125 Homes

8 Homes/GPON Port

141 Strands

825 Fibre strands (incl. 20% extra for maintenance and future uncertainties)
EXAMPLE: Suburban area with 20,000 population per sq. km. density 

Source: Sterlite Estimates



More High Speed Data On More Devices 
Future Networks: Converged , Fibre Dense And Deep Fiberization
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Key Indicators Of Communication Network

Loss Resilience
Termination Friendly

Repair Resilience  

• How Easy : Installation, Upgradation, Cleanliness

• How Many (Devices) :  Number of termination points

• How Far : Optical Power Loss, OSNR

• How Much (Data): Usable spectrum

• How Fast : Optical communication via fibre, Latency
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Optical Fibre 
Cable Drum 
Attenuation

Beginning of Life (BOL) optical link loss

Fiber Splice 
Loss

Connector 
Loss

Bend Loss Incidental 
Losses

Beginning of Life (BOL ) Loss 

Optical Loss Management

BOL Optical Link 
Loss

Fiber Aging, Water 
Ingress

Accidental/ 
Unplanned Fiber

/Cable Cut

Fiber Splice Loss

Bend Loss

Incidental 
Losses

Why link loss increases from BOL value?



Most Common Origin Of Optical Loss
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Bend Loss Deters Reach And New Tech Adoption
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More wavelength 

More Fibre

Faster Electronics Increasing geographical spread
More no. of tight bends & turns

Newer Technology & Next Gen PONs
Exposure to higher wavelengths

DOCSIS & HFC FIBRE TO THE X
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ITU-T G.657.A2 Bend-insensitive Fiber:
The New Standard For All Network Sections

ITU-T removed the mention of “Access 
Network” for bend insensitive fibre…

…and revised attribute specifications 
for compliance with legacy G.652.D fibre

2012

2016

Source: ITU-T literature on G.657 fibre

ITU-T
G.657.A1/A2
fibre can be 
used for all 
networks 
where ITU-T
G.652.D 
fibre is 
specified

“

”
Source: pg. 7, ITU-T G.657 2016 recommendation literature scope



The Cascading Effect Of Low Bend Loss

Copyright © 2018 Sterlite Tech. Source: ITU-T literature on G.657 fibre

Microbend Loss Test 
(IEC TR 62221, method B, Fixed drum method )
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Bend Insensitive G.657.A2 Fibre - More Bend, Less Loss

With modified RI Profile… …to provide more than 10x reduced 
Macro Bend LossBOW LITE (E)TM

ITU-T G.657.A2 Fibre

Bends
like Magic

Source: Sterlite Tech calculations



Reduced Operational Expense With Bend Insensitive Fibre
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Low Attenuation Fiber Low Attenuation and Macrobend
Insensitive Fiber
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Splitter Losses Fiber Attenuation Connector & Splice Losses Macrobend Losses

~6 – 7 repairs ~17 – 18 repairs

10+ years 
increased network life* 
Lower loss increases repair resilience 
enhancing overall network life

Assumptions:
- Accidental 15mm bend at time of repair
- Average link length : 14kms, 1000 links per sim and 51 sims in total
- Splice loss: 0.1 dB (G.652.D vs G.657.A2)
- Cuts/1000km/month: 10
- BOL drum attenuation: 0.20/0.21/0.22/0.23 dB/km



BOW-LITE (E)- The New Standard
For All Network Sections
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1.
Reduced Bend Loss

3.
Higher Splitting Ratio

4.
For a Futureproof Network

5.
Splice Compatible With 

Legacy Fibre
6.

Network Lifetime Increment

2.
Enhanced Network Reach



New Bend Insensitive fibre technologies combine A2 
performance in the same MFD as legacy G.652.D fibre

Evolution Of Bend Insensitive Fibre

27

MFD of Typical G.657. A2: 8.5 micron MFD of Legacy G.652. D: 9.1 micron

MFD Mis-match

Minimal 
Splice Loss

Increased
Network Life

Cost  
Saving

Future 
Ready

MFD of Stellar 9.1 micron

Actual Splice Loss 
0.056dB

A2 to D Apparent Loss 0.12dB

D to A2 Apparent Loss: 0.24dB

G.652.D



We’ve Achieved The Right Balance
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Up To 10x Reduced Bend Losses Than 
G.657.A1

Best-In-Class Attenuation And Bend Insensitivity



Fast And First-time-right Deployment 
Termination Friendly Cable With BIF + Micro-module Technology
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• Tool Free Tube Stripping - eases 
cable termination and mid-span 
access

• Semi Dry Module - easily cleaned in 
a single wipe with a tissue paper

• Kink-Free And Flexible Nature Of 
The Micro-Modules - do not need 
much skill while dressing it in the 
basket of the joint closure.



BIF And Micromodule Enables Faster Network Provisioning

3
0
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Over 30% Reduction In Fibre Access Time
Micro Module Designs Made Using Bend Insensitive Fibre



More Fibre, Less Space
200 Micron Diameter Fibre Enabled Cable Technologies
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200 micron fibre 
Reduced coating & colour ink layer

A. Conventional cable with 72 fibre (250 
micron) @ 13.5 mm diameter

B. Micro Cable with 288 fibre (250 micron) @ 
9.4 mm diameter

C. Micro Cable with 432 fibre (200 
micron) @ 8.6 mm diameter

125 µm 
glass clad 
diameter

250-255 µm 
diameter 
Clad + Primary coating + 
Secondary coating + 
Colour ink layer 

200 µm diameter
Clad + Primary coating + 
Secondary coating + 
Colour ink layer 



Evolution Of Ribbon Cable Technology
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Classic Ribbon Technology has been replaced with

INTERMITTENT BONDED 
RIBBON (IBR) COMPACT RIBBON

Benefits of New Ribbon Technologies

Reduced 
Diameter

Lighter in 
Weight

IBR OFC with 6912 fibre count – 29mm OD 



Q&A
Awarded in 

Ribbon Reinvented

Integrated innovation in fiber, cable and connectivity 
allows to implement additional fiber capacity into an 

unchanged legacy infrastructure to achieve converged 
networks at a reduced TCO

Awarded in

The Installer’s Fibre
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