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5G FTTH Convergence Challenges Solutions
Behaviour Driven View on Data Consumption
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5G FTTH Convergence Challenges Solutions
Broadband Data Rates Keep Rising

* Global broadband su bscription growth Broadband subscriptions by speed, world, 2016-24
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FTTH Convergence  Challenges Solutions
Bandwidth Demand Changing Broadband Access

O pt I O n S Figure 1: North America broadband subscriptions by type, 4Q17-4Q22
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5G FTTH Convergence Challenges Solutions
COVID Impacts: Near-Term Disruptions

2020 2021 2022
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Telecom Italia CEO sees faster Orange cuts dividend as . . Apple Delays Mass Production
. ) Verizon takes a hit from >
drop in revs for sector due to COVID-19 bites COVID-19 of 2020 Flagship iPhones
coronavirus Orange became the latest operator to Apple Inc. is pushing back the production
. . . . . The company loses 68,000 phone . L .
The coronavirus emergency that forced Rome show signs of tightening its belt amid . . ) ramp-up of its flagship iPhones coming
. . . subscribers during the first quarter .
to impose a nationwide lockdown to curb the growing business uncertainty caused by . later this year by about a month,
as it's forced to shut down stores. . . .
spread of the disease will lead to a steeper the effects of COVID-19. according to people familiar with the
fall in revenues in the telecoms sector... changes ...

oanreasnas\\ EBINAR OLight

Reading

HEAVY
READING



5G FTTH Convergence Challenges Solutions
Covid Impacts: Longer Term Implications?

Environmental Effects

Network Effects
Nitrogen Dioxide Levels over Italy
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5G FTTH Convergence Challenges Solutions
Are The Network Operators Future Ready STU

Bandwidth Drop OTT Platforms had to
downgrade streaming quality

 Personally experienced download speed
drops on my fast DOCSIS 3.1 connection

« As much as 75% at specific moments during

the day “we are making a

commitment to
00 T temporarily switch all
20 traffic in the EU to

iZZ \/\\ standard definition
100 _/\ by default”
o : >

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

e Download Mbps === Upload Mbps
yge S
5 % oo ° Netflix Reduces Video Quality in More

Countries to Handle Surge

Source: Bloomberg
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Investment In Network
Connectivity Is The Need Of
The Hour
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5G - The Holy Grail??

) 10X

Decrease in latency

Delivering latency as low as
1 ms.

® 3X

Spectrum efficiency
Achieving even more hits per Hz
with advanced antenna
techniques.

© 2019-2020 Sterlite Technologies Limited

Trends

=10X

Connection density
Enabling more efficient signaling
for loT Connectivity.

OFO¥:O)

100X

Traffic capacity

Driving network hyper densification
with more small cells everywhere.

39 39 3D
39 X9 XD

A

Solutions

FTTH Convergence Challenges

STU

7o 10X

Experienced throughput

Bringing more uniform,
multi-Gbps peak rates

F100X

Network efficiency
Optimizing network energy
consumption with more efficient
processing.
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10X

Densification Of Antenna Grid
That Requires Housing/ Mounting Space




Trends FTTH Convergence Challenges Solutions
5G Frequency Bands STQ

LOW BAND MID BAND

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

Backhaul/
3G, 4G and 5G Re-farmed “Real” 5G mobile (3.6GHz) and Fixed Wireless Residential

Broadband

Macro Macro and Small : : : : -
Sites Cell/Micro Sites Mainly Small Cell / Micro Sites Fixed / Wireless

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

© 2019-2020 Sterlite Technologies Limited 14



Trends FTTH Convergence Challenges Solutions
‘Real’ Implementation Requires Small Cells STU

5G’s Higher Frequencies Penetrate Badly Into Buildings

Small cells will need to be close to human hotspots
Mounted on facades and integrated on public infrastructure like lamp posts, street furniture

© 2019-2020 Sterlite Technologies Limited
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To Deliver The Huge Promises,
Indoor Offloading Is Mandatory



Trends FTTH Convergence Challenges Solutions
Forecasting Small Cells In Europe STU

3 Small cell requirements for full 5G commitment
Operators per site in %%&E%%%%%%%% ;
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5G services A AR
10 Km 10 Km 10 Km
1 Site 1 Site 1Site
30% - 60% Every 10 KM Every 2 KM Every 0.5 KM
Y ) )
YoVY Growth rate of
urban small cells CELL DENSITY (Cell/ 100 Sg.Km.) CELL DENSITY (Cell/ 100 Sg.Km.) CELL DENSITY (Cell/ 100 Sq.Km.)
1 Cell 5x5= 25 CELLS ~250 CELLS
| ver | wom | 209 | 2000 | 2021 | 2022 | 2003 | 2024 | _oms
Urban small cell (000)pcs 1050 1300 1720 1900 2250 2860
EU % (of global) % 10,0% 12,0% 13,5% 15,0% 16,5% 18,0% 20,0%
EU urban small cell (000)pcs 65 126 175,5 258 313,5 405 572
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Trends FTTH Convergence Challenges Solutions
. . >
Fibre Requirements For Backhaul Small Cells STL

A 421K  xo0 ~4M x5 ~6M

Cell
Macro Cell sites in EU Small Cell Small Cell sites Duplication Small Cell sites
Forecasted today Densification required to cover
Sites # (often shared sites) 5G across EU

(@ ”GM X2 "'12M

Forecasted Small Cell sites required Fibre per Small Fibre required for Small
Fibre to cover 5G across EU Cell Cells
Requirement
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FTTH Definitions (Residential)
Trunk Distribution

5G

FTTH Convergence

Challenges Solutions

STU
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Trends 5G Convergence Challenges Solutions
FTTH Requirement : An EU Scenario STU

Vo) Households in EU with o Connections are on PON
ﬁj‘ 30% i connection PON 85%  Retwork

% %o%seohom 32 / ~11M ] x1.35 / ”15M \

Fibre Network
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Splitter Fibres Duplication Distribution

FTT H 25 M Required aclos” Fibres required
SME

J
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High Bandwidth Infrastructure Across
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Trends 5G FTTH Challenges Solutions

Fibre Densification In Distribution Network STQ

%

12M|15%

Fibres required
for Small Cells
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Fibres required for FTTH Fibres required for P2P
Distribution Distribution
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Trends 5G FTTH Challenges Solutions
Factors Impacting Fibre Requirement STU

A § 0 T @ -

FTT-5G Point to Point Shared Infrastructure
Overlaying 5G over FTTH FTTH in a point-to-point The trend that network
(NG-PON2 for example) is architecture will be limited infrastructure becomes more
possible but likely only cost however it can hugely lift up often a shared utility is
competitive when the fibre count in the Included in the assumptions
infrastructure work is distribution part of the

required - some concerns on network (not included)

latency

© 2019-2020 Sterlite Technologies Limited
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Trends 5G FTTH Challenges Solutions
Impact Of Fixed Wireless Access (26/60GHz) STU

OIG) 7

Unlicensed 8 Home Pass P
. . ignal to the house
Spectrum Line of Sight - Beam (( )) S
Forming mm wave il
devices T {t-l
. Signal across the house
Signal into :
the house
| (T)
Speed per 64 Customers
Connection Maximum

aggregation possible
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No Significant Impact On The
Distribution Part Of The
Network
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Trends

Convergence Challenges (1/2)

80%

5G FTTH Convergence Challenges Solutions

STU

Cost share of civil works in a cable deployment project

Rest 20% constitutes cables, ducts and supplementary products

TCO - Cable Deployment Project

100
90
80
70
60
50
40
30
20
10

Civil Work Material Cost

© 2019-2020 Sterlite Technologies Limited

Permit and
Wayleaves

Logistics

Total Cost of
Ownership

5G and FTTH require similar amounts of fibre in
the distribution network for a full rollout

Largely, most of FTTH (70%) and 5G small cell
(99%) distribution fibres still need to be deployed

Sharing is Caring

Building these networks jointly from technology
perspective and service provider perspective will
be the only way to make the overall business
case work

28



Trends 5G FTTH Convergence Solutions
Convergence Challenges (2/2) STU

Extra cable and connectivity cost to accommodate for 5G small cell

~ 5 O/ deployment
o 15% additional distribution fibre is a very limited cost for fibre, cable and

optical interconnectivity

Challenge at Hand: Add fibre | Avoid additional civil cost

More fibre density in a Smaller optical interconnectivity
cable powered by bend products like smaller splice
insensitive fibre closures, drop terminals




Trends

Solutions

Convergence Challenges

5G FTTH

Increased Wavelength Need Across Optical Spectrum STQ

Faster Electronics

More Wavelength

More Fibre

Copyright © 2018 Sterlite Tech.

1990s

2000s

17 ‘10

18

Newer technologies demand next gen PONs to work at

O-band

higher wavelengths

< >

E-band S-band C-band L-band
< >k i

1260 1280 1300 1320 1340 1360 1380 1400 1420 1440 1460 1480 1500 1520 1540 1560 1580 1600 1620

P2P & DWDM

12ch CWDM

GE/GPON

RFoG

E-Band CWDM

XGS-GPON
(10G)
]

NG-PON2
(40G)

Source: ITU-T G.694.2 Literature

Emerging FTTH
(1577 to 1603 nm)


Presenter
Presentation Notes
A slide on low/ zero water peak after this slide would be useful to showcase how more wavelength requirement is met


Trends 5G FTTH Convergence Challenges
Solution For 5G And FTTH Convergence STU

Benefit to the Network

SOLUTION

High-Density Cable design

Ribb Micro-Sheet
High Density Cables SRREIRRICiOsSheet)

Problem in the Network
21.2500

Bend Insensitive Fibre
(G.657.A2)

Macro Bend Loss

© 2019-2020 Sterlite Technologies Limited 31



Trends 5G FTTH Convergence Challenges
Evolution Of Bend Insensitive Fibre STU

Typical Legacy

G.657.A2 G.652.D

Actual Splice Loss
0.056dB

| 8.5um
. 125um

A2 to D Apparent Loss 0.12dB

D to A2 Apparent Loss: 0.24dB
. . Estimated Loss 0.248
MED of Typical G.657. A2: 8.5 micron MFD of Legacy G.652. D: 9.1 micron Pap o kon =

L) MFD Mismatch ()

.|||| i New Bend Insensitive fibre technologies combine A2 MFD of Stellar 9.1 micron
‘”H e ar performance in the same MFD as legacy G.652.D fibre

)

Minimal Increased Future )
Splice Loss Network Life i Ready : Ste"af G.657.A2 + MFD Match

32



Trends

5G

Evolution Of Ribbon Cable Technology

Classic Ribbon Technology has been replaced with

INTERMITTENT BONDED
RIBBON (IBR)

IBR OFC with 6912 fibre count - 29mm OD

Rollable ribbon

© 2019-2020 Sterlite Technologies Limited

Strangth member

Water abrhorbent
naf-wonien fabnc

144F unil

Fip cord

Sheath

200 um fibre

Sterlite TruRibbon with 200um fibre

STU

FTTH Convergence

COMPACT RIBBON

NSNS
e i

Traditional cable 144F Sterlite TruRibbon 144F

Benefits of New Ribbon Technologies

Reduced
Diameter

D

Lighter in
Weight

33



STU

Integrated Innovation In Fibre, Optical Fibre Cable And
Connectivity Products Allow Us To Implement Additional Fibre
Capacity In The Existing Legacy Infrastructure And Help Achieve
Converged Networks At Reduced TCO

‘stellar Truiobon

- Ribbon Reinvented
The Installer’s Fibre

Awarded in Awarded in
2020 _ 2020 ‘
I.IGHTWAVE I.IGHTWAVE
INNOVATION INNOWVATION
REVIEWS =ISVIISVIS
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S ' ' ’ beyond tomorrow
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