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20164E 31 =% vs 2015 M —F E

5B 2016FRI_F 2015FAI_F 18 (iRk)
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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/ IMS platform Mobile packet Core routeing

L] convergent [ : :
J components core functions functions
charging

Core traffic Access Mobile RAN,

I steering and mﬂrT;;E:lent "1 Content delivery gateways, for example
. Internet _
CSP SDN-driven ) (o networks [CON) edge routers software

interconnect and switches defined radio

Increasing spend from C5Ps

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

Source: Analysys Mason, 2015
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Trends of capacity needs

~ 400G and beyond

*leading th
way to 100G
+still gaining

e —

— e |

D008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 ~

l Standardization > Technology ecosystem

R s .+ Aligned with router standards
biiiis saica SR e / + 10x efficiency of 10G

® Asics

O rroas
Optics
O Software& Planning

0
-~
)
3
Q
)
=
Q
)

Source: Coriant Operations, Inc.
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DQOCSIS Evolution

DOCSIS 1.0 m ‘ DOCSIS 2.0 # DOCSIS 3.0 ‘ DOCSIS 3.1

* Basic data-over-
cable standard

* No quality-of-
service
capabilities

* “Baseline
Privacy”

e Full DOCSIS 1.0
capabilities

PLUS

* Improved quality-
of-service for tiered
data

¢ Packet
fragmentation and
concatenation

e “Baseline Privacy
Plus” to improve
security

e Full DOCSIS 1.1
capabilities

PLUS

e Upstream BW
increases

* New upstream noise
mitigation

* Proprietary “next-
gen” features like:

® Much improve
upstream decoding

® Ingress upstream
noise cancellation

e Upstreams &
Downstreams w/
higher QAM
modulation orders

e Full DOCSIS 2.0
capabilities

PLUS

e Downstream PHY
enhancements

e Upstream
downstream BW
increases using
channel bonding

¢ |Pv6

e Security
enhancements

¢ Multicast
enhancements

¢ Full DOCSIS 3.0
capabilities

PLUS

¢ OFDM + LDPC

¢ Blocks not channels
* Up to 4096 QAM

* 10Gbps / 1Gbps

* Designed to provide
PON service levels
over cable
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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 VoWiFi "==\/oLTE ===\/o|P 4.-53%
7
o 41%
Minutes of
Use 5
(Trillions) 4
per Year 5
2
1
0

2014 2015 2016 2017 2018 2019

IR L
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, mobilf etc.)
IP networking & content dlivery

sied 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

Remaote production

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

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

Transition to 5.1 channel audio

Reduction In carbon emissions / other green initiatives
D

&S
<> DEVONCROFT 2015 Big Broadcast Survey Global Trend Index

Source: Devoncroft 2015 Big Broadcast Survey
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Esri ArcGIS E:fifE [

Integrating and Leveraging Many Innovations

|

REIoT
EE4H 4D
3D FEFER
BREMAH
AR :
A& B

AR

Esri &3E] Environmental Systems Research Institute, Inc. Z i EE
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Esri ArcGIS RZA<R#

Raster Analytics
Scientific Modeling
Ortho Mapping

Crowdsourcing 10.5

Imagery Utility Networks iy

_ Smart Mapping
Real-Time 1041, .,

b

| 3D Cities
VolumetricData  pyictrinited GIS

~Spatial Statistics ~ Web Raster Analysis
Spatiotemporal Augmented Reality

Massive Point Clouds

Esri 3Bl Environmental Systems Research Institute, Inc. ZFfEE
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