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Bandwidth demand growth is stressing all segments of the
networks

Global Fixed Internet Traffic Global Mobile Data Traffic
Petabytes per Month 32 ISR Exabytes per Month
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* In 2013, mobile devices exceed
earth’s population (1.0 per capita);

consumer demand at YE12 by 2017, 1.4 mobile devices per
 Video drives exponential growth capita

+ Measurements of bandwidth will go + Mobile video traffic >50% in 2012

from petabytes to zettabytes by « Mobile network speeds more than
2016 doubled in 2013

* Internet Video is 50% of total

Source: Cisco http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white _paper c¢11-520862.pdf
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Catalyst for change in service provider networks

Disruptive technologies: Advances that will transform life, business, and the global economy
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R Mobile Internet

Automation of
knowledge work
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- The Internet of Things
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Cloud technology
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A household using everyday day applications in the future will
require speeds well above 100 Mbps

Household Using Currently Available Applications

Household Using Future Applications
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Activities: | Activities:
= Online HD lessons = Netfliz 4K video
= Interactive HW on tablet
Throughput: 11 Mbps
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L Throughput: 25 Mbps
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| Activities: Activities:
= Recording HD Stream = Work HD video Conference
= Watching HOTV = File Sharing

Throughput: 8 Mbps | Throughput: 11 Mbps

Total Throughput: 55 Mbps
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= Online BK lessons
= Interactive HW on tablet
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Throughput: 62 Mbps
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= Metflizx 8K video

| Activities:

| Throughput: £0 Mbps
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| Actvities: | Activities:
= Recording 8¥ Stream = work EK Video Conference
= Watching BK TV = File Sharing
| Throughput: 62 Mbps

| Throughput: 41 Mbps

'/ Total Throughput: 205 Mbps /

Source: Cartesian. Exhibit from “Ultra-fast Broad Band Study: Investigating Demand
and Benefits " May 2014,
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Mobile explosive bandwidth demand has implications across
the network

Stronger demand for: Optical provides:
Access points Higher capacity
Backhaul Higher speed
Switching & Data Higher density
centers
2010 2018 2010 2018 2010 2015
5B /7.5B 1% 52% 237 15,838
Source: Infonetics Source: Infonetics Source: Cisco
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A wireless network requires optical fiber backhaul;
carriers must get off the air and onto fiber

46% of total mobile data traffic will be offloaded by 2017

Exabytes per Month

i Carriers are struggling to keep

s bioad e om - up with mobile data demand
B Colluor Traie fom . DYIVING fiber to the top of
Mobile Devices cell towers and into
buildings
° Networks are already merging
» Users don’t know or care
about the difference
between 3G/4G and Wi-Fi

0
2012 2013 2014 2015 2016 2017 Home and office networks are

Source: Cisco VNI Mobile Forecast, 2013 Ideal for mOblle Ofﬂoad
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Network Convergence:
Services will be supported by one network

Wireline
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FTTH wire line operators own infrastructure exactly where

wireless operators need it
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Study on Small Cell Deployment




Fixed-Mobile Convergence:
The Fixed-line Centric Network

Mobile
Switching
Center

A

Central Office Optical Splitter




Fixed-Mobile Convergence:
The Mobile Centric Network

Base

WoblS station - -
Switching
Center

Optical Splitter




ISP Converged Scenario Analxsis
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MDU Wireless Supports

*  Wi-Fi in the apartment

* Public Wi-Fi in the common areas
» Cellular services

» Public safety



MDU Case Study
Large MDU (144 Living Units, 12 Floors)

% Wireless
Component Level of “Wireless Ready” Ready \

L1 F>| | Hardware 1. Place FTTH hardware with | 6%
)| I7 capacity for
: T~ - +  fiberterminations at
— wireless headend (96 for
[ T T “;ﬁzﬁl MIMO, in this case)
B 4T 7 12 + 1U hardware per floor
. j Z (8 fibers, 8 fuses each)
Riser cabling 2. Place 96 additionalfibers in 14%
| -
. the riser
T / Horizontal 3. Place composite cables in 19%
I7 cabling the horizontal (two 4-fiber 4-
.

conductor) per floor

Connectivity 4. Or, place composite 100%
O assemblies in the horizontal
(two 4-fiber 4-conductor)
per floor

Wireline  Wireless Wireless Ready 100% Wireless  Wireless Ready 2 Separate  Consolidated
Ready all cabling Ready Later Networks

§ 13784 § 14128 § 30298 § 46206 § 47797 § 61581 § 59990
9484 § 9484 & 11427 § 11039 § 39100 § 48584 § 20522

Total § 23268 § 23612 § 41725 § 57245 § 86897 $ 110165 § 80,512
.. . Savings:
144 Living Units, 12 Floors | 3% materials + 58% labor
m Materials  m Labor 27% overall

g\
—m-.. \_ J

Wireline Wireless Ready Wireless Ready  100% Wireless WirelessReady 2 Separate Consolidated
up toriser all cabling Ready Later Networks
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