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I8 H 20135 20145
Sik3E--20CA 19.93 21.08 20.58
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BRI ST 3.6 4.0 3.0
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2016 B _F vs 2015F R _=F E

2016FERI_F  2015FF_F 18 ()
SEUWA(FT) 846,252 972,059 (125,807)
EEEMN(FT) 320,870 336,584 (15,714)
£EMH(TFm) 253,757 271,882 (18,125)
MEFEN(FT) 56,633 52,856 3,777
AR E= 88 (EPS)(7T) 1.35 1.26 0.07
5t
20165 A — = FFIZ37.92%82015F Al — FFEFIZ34.63%1E13.29% -
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Trends of capacity needs

400G and beyond

*leading the
way to 100G
+still gaining

—

— — | S
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 °

: Standardization > Technology ecosystem

reracskbadcninspetionia .+ Aligned with router standards
bissiis saisa e an o en sk / + 10x efficiency of 10G
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Optics
O  Software & Planning

0
=
)
3
o
)
=
Q
7]

Source: Coriant Operations, Inc.
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DOCSIS Evolution

DOCSIS 1.0 ‘ DOCSIS 1.1 ‘ DOCSIS 2.0 ‘ DOCSIS 3.0 ‘ DOCSIS 3.1

» Basic data-over- * Full DOCSIS 1.0

cable standard capabilities
* No quality-of- « PLUS
service -
. * Improved quality-
capabilities of-service for
* “Baseline Privacy” tiered data
 Packet
fragmentation and
concatenation

* “Baseline Privacy
Plus” to improve
security
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* Full DOCSIS 1.1
capabilities

* PLUS

» Upstream BW
increases

* New upstream
noise mitigation

* Proprietary “next-
gen” features like:

* Much improve
upstream
decoding

* Ingress upstream
noise cancellation

* Upstreams &
Downstreams w/
higher QAM
modulation orders

* Full DOCSIS 2.0 * Full DOCSIS 3.0

capabilities capabilities

« PLUS * PLUS

* Downstream PHY * OFDM + LDPC
enhancements S Bloclcins!

» Upstream channels

downstream BW
increases using
channel bonding

* Up to 4096 OAM

l * 10Gbps / 1Gbps l

* |IPV6
i provide PON
* Security service levels
enhancements SN2
» Multicast
enhancements



Roadmap of initial NFV and SDN use cases and
functions adopted by CSPs, 2013-2023

Caching, vCPE,
appliances, content
policy processing,
management delivery

Real-time/
L] convergent
charging

IMS platform Mobhile packet Core routeing

components core functions functions
NFV- p

driven

Core traffic i Access Mobile RAN,
IMIIIISSSS,  steering and UGt Content delivery gateways, for example
CSP SDN-driven Internet management networks [CON) edge routers software-

interconnect I bt and switches defined radio

Increasing spend from CSPs

BSS/0SS virtualisation [cloud computing) will be ongoing

Source: Analysys Mason, 2015

Proprietary and Confidential to IDT, for Authorized Clients only



The growth of mobile voice application

VoWiFi Minutes of Use Exceed VOLTE by 2018
VoWiFi Accounts for 53% of Mobile IP Voice by 2019

2018

9
8 w\oWiFi "==\/oLTE w===\/o|P ..-53%
7
o 41%
Minutes of
Use 5
(Trillions) 4
per Year 3
2
1
0

2014 2015 2016 2017 2018 2019

A
cisco

Source: ACG, Cisco VNI Global Mobile Data Traffic Forecast 2014-2019
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Broadcast Industry Global Trend

2015 BBS Broadcast Industry Trend Index (:)

Measures commercial Importance to end-user business over next 2-3 years

Source: Devoncroft Big Broadcast Survey 2015 (Preliminary)

Multi-platform content delivery (broadcast, web, mobile etc.)
IP networking & content delivery

4K / UHD

File-based / tapeless workflows

Improvements in video compression efficiency

Cloud services / Virtualization

Video on demand

Transition to HDTV operations

Move to automated workflows

Targeted advertsing

Remote production

Centralized operations (playout, transmission etc.)
Analog switch-off

Outsourced operations (playout, transmission etc.)
Transition to 3Ghps (1080p) operations

Transition to 5.1 channel audio

Reduction in carbon emissions / other green initiatives
D

-
4» DEVONCROFT 2015 Big Broadcast Survey Global Trend Index

Source: Devoncroft 2015 Big Broadcast Survey
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Esri ArcGIS F{iliE[T

Integrating and Leveraging Many Innovations

v

REIT
EE&H 4D
3D FLEER
Eﬁ%ﬁﬁﬁ'
BEIRE :
BIE&EEH EE

AR E

Esri 3B Environmental Systems Research Institute, Inc. Z M EE
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Esri ArcGIS hRZ& Rl

Raster Analytics
Scientific Modeling
Ortho Mapping
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