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Industry Transitions
Opportunities and Challenges
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Connecting the Unconnected S

The Internet of Everything
Over 70% of humans are NOT

connected

$19T

Value at Stake
over next decade

Of things are NOT

Connected

>50B connected things before the end of the deca(I:l’e /
BRKSPG-2617 © 2015 Cisco and/oritsaffiliates. Allrightsreserved.  Cisco Public Cisco "/c:
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Catalyst For Change, Adaptation

Key Market Transitionsfor ICT Services

i

Internet of Everything

Internet Application Centric
_ Data Centric =
, L Analytics
Bandwidth \ }
Dynamic / Agile
B Convergence / Scale
Reliability / Predictability \ v I J
\ ]
||
Current Spend $2.8T : FLAT Growth Incremental Spend $2T By 2020 : 12% CAGR

{ ’ /
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Several Industry Initiatives
Each Addressing An Aspect of the Challenges and Opportunities, Examples:

( Open Source, Open APIs )

Enabling Faster Innovation and Wide Participation

Network Functions Virtualisation, NFV
Transforming Network Architectures & Operations

Abstracting to Better Application & Network Interaction

BRKSPG-2617 © 2015 Cisco and/or itsaffiliates. All rightsreserved. Cisco Public CISCO ‘Ve’



P/ 4 S EREEARREE N\ | g e AN BRI
Perceived Benefits of Adding SDN/NFV to the Network

Service Providers W orldwide Survey

Greater agility in adapting to services demand 86.1%
Faster innovation

Development of new business models
Increased network supplier choice

Greater participation in applications/services..

Greater outsourcing of network operations

Great insourcing of software development

N=79 0% 20% 40% 60% 80%  100%

« Top benefits are tied to revenue generation — through speed, adaptability, new services
Source: Heavy Reading Multi-client Study 2014

z /
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SDN Deployment Timelines by Network Segment

IPIMPLS core  215%
Intelligent edge | 23.7%
Multilayer transport (IP+optical) 26.3%
Metro aggregation | 28.4%
Cloud data center |30.1%
Mobile backhaul 40.|0%
Wireline access 49.3%|
Wireless access (RAN) ! 54.1% !
OI% 2CI)% 46% 66% 86% 100%
N=79 mBy 2014 ®2015-2017 2018+

Source: Heavy Reading Multi-client Study 2014 ) /
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Ranking of Potential NFV Benefits

Q: Rate the importance of the following potential benefits of NFV to your company.

Faster response times to market needs
Rapid delivery of differentiated enterprise..
Rapid delivery of communications services
Reduced opex
Greater flexibility to manage workloads..

Reduced capex

Ability to use a common data center..

0% 20% 40% 60% 80%  100%
® Critical = Important

Source: Heavy Reading Multi-client Study 2014 { ) /
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NFV Data Centre Deployment Timetable

Most likely timetable for the following NFV data centre deployment stages?

Many virtualized network functions in a live commercial.. IS ML

First virtualized network functions deployed in a live.. JSEAMMESEA

First virtualized network functions deployed in a live.. JEEEZ 15% 26% |
Live trials with carrier cloud Kz RELA) 39%
Live trials on dedicated COTS servers with virtualization 13% 18% 40%

Proof-of-concept on COTS with advanced carrier cloud (full.. KA 20%

Proof-of-concept on COTS with carrier cloud (shared.. g4

Proof-of-concept on dedicated COTS.. INEZ 32%
|

0% 20% 40% 60% 80% 100%

B Already started or completed ®Within the next 12 months = In 12 to 24 months  In more than 24 months B Not relevant or applicable
Source: Heavy Reading Multi-client Study 2014

. {
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Our Mission: Business Transformation

Cost reduction and agility leads to successfor all

Orchestration Data Centre

Workload 4 Network
Portability

## Cloud Services @

Automation, Virtualisation and Orchestration are required

BRKSPG-2617 © 2015 Cisco and/oritsaffiliates. All rightsreserved. Cisco Public CISCO l‘/cl



Service Agility.. Hard in the Physical World

...Lots of Manual Processes Take Months!

BRKSPG-2617
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Day 0 typical duration 30-80 days, dependent on logistics

© 2015 Cisco and/or itsaffiliates. All rightsreserved.

Cisco Public

>
Day 80

Cisco {l Vt’/
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Service Agility .. Should Take Minutes!

BRKSPG-2617 © 2015 Cisco and/or itsaffiliates. All rightsreserved. Cisco Public
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What is Needed to Deliver Cloud Services?

1) Self Service 2) Orchestration
Portal —

Service Orchestration
Catalogue Engine

5) Flexible CPE — Zero
Touch Provisioning

Network Compute Storage

® ® E

3) Virtualised Services

4) Network: Simple, Fast, Reliable ol
BRKSPG-2617 © 2015 Cisco and/or itsaffiliates. All rightsreserved. Cisco Public CiSCO (‘Vc’
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Orchestration

Cross-Domain Orchestration

Physical and Virtual
Infrastructure

1 /
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An Open Network Architecture

o On Demand
Aways “On Services Anywhere

Application Seamless
Interaction Experience

Q «om Jp «eom ¢*
Applications

BUSINESS
AGILITY

Service Orchestration Network/VM

Broker Engine Control O OPERATIONAL
B o B o § Q@ SIMPLICITY
Evolved Services Platform
<
= RE | PROFITABILITY
— i D

Evolved Programmable Network
BRKSPG-2617 © 2015 Cisco and/or itsaffiliates. All rightsreserved. Cisco Public
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A Framework For All Services

Enabling _ _
Service Applications

Providers

Enabling Evolved Services Platform

Enterprise
Private Cloud Service Broker “Business Intent”

i -':"“-. '

_ N 4 - 00T ' Extensible
Service Profile 'Orchestration Catalogue of

Enabling

C|0U(_j “Operational Intent” ‘ Virtual Functions
Providers — — :

G G G G G G G G G G

© O

Evolved Programmable Network _ [’V {
BRKSPG-2617 © 2015 Cisco and/oritsaffiliates. Allrightsreserved.  Cisco Public Cisco l c!
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Applications Business Mobility Video

. Consumer
Cisco

Services

Evolved Services Platform
Automation Service Broker
Management
Orchestration ‘
Policy Catalogue of

Virtual/Physical | Orchestration Service
Functions Engine plm— Profiles

Evolved Programmable Network
Physical

And Virtual VNFs @ G G G B G & o

Infrastructure
@ Network @ Compute E Storage

BRKSPG-2617 © 2015 Cisco and/oritsaffiliates. All rightsreserved. Cisco Public



Applications

Evolved
Services
Platform

CatalogLe of
Physical/\/iriual
Functic s

Evolved
Programmable
Network

Business Mobility Video Consumer

OPISEerwc I:)Broker an&%eé/ﬁ %‘alogue / Fulfillrrent
Orchdstration Engine

Cross-Domain Orchestration — Network Services Oichestrator (Tail-f)

Premise Access / WAN Data Centel
Applrcaf'on

Céfitic
Inffastruciure

APICEM || WAN —‘
Y Automdtion

Merakxi Epgine |

OPEN APIs [@)=I=IN

p > < < QI.") <o < < Sl

ISR ASR
Meraki NCS
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Mapping SDN to Cisco Open Network
( Applications 7

I € Controller NB APIs e

Evolved Service Platform

Domains

Components of SDN
Service Control § Compute, Storage Controlle

DC APIs @

Network Controller

¢

Evolved Programmable Network

(

Network APIs

Network % Storage @Compute

z /
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Mapping NFV to Cisco Open Network
(

NfV: Service NfV: VNF :
Evolved { Catalogue Catalogue NfV: NFV Orchestrator

Services M
Platform ;
{ () NIVEUNE

managers/EMS
Nf-Vi Ve-Vnfm Nf-Vi
/
Evolved NfV: VNF
Programmable _/ m
network

NfV: NEVI

z /
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Physical and Virtual Network Function Orchestration

BSS/OSS

NFV Management and
Orchestration (MANO)

Network Domain Controllers
WAN Data Centre CPE

%@@%wmww
SSee Mmmm

NFV INFRASTRUCTURE Manager

Orchestrator

VNF
Manager

Virtualised
Infrastructure

PHYSICAL
INFRASTRUCTURE (Compute, Storage, Network)

»r
BRKSPG-2617 © 2015 Cisco and/oritsaffiliates. Allrightsreserved.  Cisco Public Cisco {"/c'
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Integrated End-To-End Orchestration and Migration

BSS/OSS

Network Services Orchestrator enabled by Tail-f

Network Domain Controllers !

| | VM Life-cycle
YVAN : | Data Centre| | CPE i AND
i i . | Service Activation
| VNF |
e e @ e - - - | Manager(s) | .
UNF3 SR UNF2 SR UNF1 i Virtual
| / 5 AND
| Virualised | Physical
% @ % @ | Infrastructure |:
| Manager(s) |:

NFV INFRASTRUCTURE —i :
(Compute, Storage, Network) b

»
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Integrated End-To-End Orchestration and Migration

BSS/OSS

Network Services Orchestrator enabled by Tail-f

_______________________

: VM Life-cycle
i AND
__________ VNE i Service Activation

Manager(s)
: 5 Virtual
: 5 AND
Virtualised Physical
| Infrastructure
| Manager(s)

NFV INFRASTRUCTURE
(Compute, Storage, Network) |

1 /
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Integrated End-To-End Orchestration and Migration

BSS/OSS

Network Domain Controllers

DC

O
8 o
m

BRKSPG-2617
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NFV INFRASTRu:CTURE
(Compute, Storage, Network)

_______________________

VNF
Manager(s)

Virtualised
Infrastructure

Cisco Public

Horizontal

= Cross domain
service orchestration

= a-la-carte stand-
alone products

= Physical and virtual
environments

Vertical Solutions

= Bundle of multiple
products

= Addressing pre-
defined use cases

= Shrink wrapped

= Single pricing &
licensing across
products & solutions

Cisco (f Vfa’
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Network Services Orchestrator + Function Packs

Customer 3" Party Cisco
Function Function Function
Packs Packs Packs

Function Pack:

» application that addresses a
specific use-case

* built on top of the orchestrator

* can be added at run-time

VNF Manager (VNFM:
* Could be Cisco Elastic Services

STV — Controller (ESC)
ysical Networ 2 . d
S S e N S S or could be 3 party VNFM

»
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Automating A New Class of Carrier Cloud Services

M q Other Cisco
Szrr]\iggs Mobility Video Routing & 3 _party
services
Evolved Services Platform (ESP)

Individual Vertical Approach To A Single, Multi-app, Multi-tenanted Platform

O
0
L
=
2

Cloud Video
with Openstack

O
o
L
[
2
=

NFV Managed Service
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>
=
=
=
~—~
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=
)
>
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o
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>
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)
~

Drives Service Chaining Between Apps And Connects Consumer,
Enterprise, and (SP) Tenanted Enterprise Networks

»
BRKSPG-2617 © 2015 Cisco and/or itsaffiliates. All rightsreserved. Cisco Public CISCO [‘W’



s Ay’ . 0 L AN VIS 0 SR
Evolved Services Platform

Accelerating Revenue Growth

Customer

Access
Service
Catalogue

Select
Services

z /
BRKSPG-2617 © 2015 Cisco and/or itsaffiliates. All rightsreserved. Cisco Public CISCO (‘Vc’



-

It's All In The Economics
.. Or why are we doing this
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Cloud DVR Ramps Up ARPU, Streamlines Complexity

Subscriber Portal

Cisco Evolved Services Platform

Service

Catalogue
Broker g

Open Stack  Management

b

Service Provider
15% e D
avings ;m-— KE}‘ = 1 %

150/0 Revenue } HH Network Storage Compute
Uplift HIB —

Cisco Evolved Programmable Network

BRKSPG-2617 © 2015 Cisco and/oritsaffiliates. All rightsreserved. Cisco Public
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Virtualised Managed Services (VCPE)

Enterprises Focus on Business Innovation While Realising Significant Network TCO Savings
Cisco Evolved Services Platform Virtualised

Business
Services

Service Broker Catalogue

Orchestration Engine

Management

OpenStack Open Daylight

Service Provider e
G 5% Operations e

Savings

0/0 Revenue
1 5 Uplift Cisco Evolved
Programmable Network » /
BRKSPG-2617 © 2015 Cisco and/oritsaffiliates. Allrightsreserved.  Cisco Public Cisco {"/c'
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Virtualised Mobile Internet, Premium Mobile Broadband

Mobile Service Portal Cisco Evolved Services Platform

L o ) Service Catalogue
Virtual = | roker Management
Packet Core " Orchestration Open
TCO - Engine Daylight

43% &
Savings
Up to 84% OPEX

Services
Platform

(VGi-LAN)
44% TCO I | Network Storage Compute
Savings j@ Cisco Evolved Programmable Netwgprk

»
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Bandwidth Calendaring

W AN Automation Capabilities Enable New “Classes” of Services

@ N N Cisco Evolved Services

Service Broker

e

WAN Automation Engine

Optimal Service
Deployment Collect Deploy

Management

Service Provider

==t Revenue Growth
a8 0
Congested!! - 3 9 (CAGR) BECAUSE of

Enterprise -

Data Centre
- I predictive modelling
OO e |

l | |
| L
Cisco Evolved Programmable Network

BRKSPG-2617 © 2015 Cisco and/oritsaffiliates. All rightsreserved. Cisco Public
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Opportunity to Grow Virtual Cloud Services Business

Enterprise Telco Cloud Provider + Cisco Global

Portal Cisco Evolved Services Public
Platform Application
Service Broker InterCloud Workloads
irtual Private Orchestration Engine
amazon

Application

: webservices™ ‘
Worklogtj}// APIC Open Daylight )

Q o q GOOSIC Cloud

Enterprise Cisco Evolved

Private Cloud Programmable
Network "__Trlﬂ
BRKSPG-2617 © 2015 Cisco and/or itsaffiliates. All rightsreserved. Cisco Public CiSCO c'
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Simplified Purchasing Models to Transform Business

Virtualised Functions Virtualised Functions +

Individual Virtualised with Service Orchestration + Element
Functions Orchestration Integration SLA certified

(Drop in Elements) (Integrated Capalbilities) (Packaged Service Insertion)

As-a-Service
Cloud-based
Scale and Delivery

Term-based/Perpetual/Metered pricing Priced as integrated solution Pay-as-you-go

/
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Serwce Prowder Case Studles or What the
Leaders are Doing




“There’s no army that can stop an economic principle
whose time has come”

John Donovan
Senior Executive Vice President, AT&T Technology and Network Operations
(During speech to SDN community)

\CiSCO ((Wl/
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Network Virtualisation Model Helping Telefonica
Transform

Computing principles used in IT world are beginning to be
applied in telecoms by the means of Network Virtualization
IP as common language for all services, included traditional

Network

Paradi gm  Teico ones
Chan ge Network virtualisation enabling network re-
programmability & agile service creation

~

Operation Model Change Organization Model Change

Global E2E vision instead traditional Breaking the traditional model
silo model, not linked to monolithic mapping isolated network domains

OSS

Cisco ( f Vt’./
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Taking Your Business into Tomorrow

Enabling On Demand Business Services from the Cloud

JIw)telecom
On-Demand
- North American Premium Business Services by 2017 ousiness

« $15B >>29% CAGR over 5 years

« #3 Business Ethernet Services Provider

« Simplify Network — Expand the Offerings

« Consistent Provisioning — Open API Across All Elements
« Dynamic Capacity Business Services

* Improved Customer Experience

Sources: Gartner, IDC, Cisco VNI

BRKSPG-2617 © 2015 Cisco and/oritsaffiliates. All rightsreserved. Cisco Public
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Differentiated
Offerings

Multi-Screen Video Multi-Screen Cloud DVR

New
Experiences

Videoscape 0(%(155?9
Portfolio
=RDK
BRKSPG-2617 © 2015 Cisco and/oritsaffiliates. All rightsreserved. Cisco Public ISCO {lvc'
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Services Strategy - Life-Cycle Approach

Architectural SDN/NFV Architectural Incremental Architectural

Services Approach Deployment Change & Maintenance

Software ‘_—-y
Development —
Deployment/Mi ‘/ ®

ration i
J ‘/ Design and Deployment

Design / for NFV Systems
Integration
i i L i POC/Quick
Helping with “Why* P /‘
. Service Areas of Coverage in each service:
(Technical) & — ;
(Business) (Technical) Assessment ‘ Gu|d|ng with “How? & Infrastructure (DC)
Strategy & Strategy & Service / + Management (DC + VNFs)
Analysis Analysis — «  Network Function (VNFs)
S T + Operations

Applications

BRKSPG-2617 © 2015 Cisco and/oritsaffiliates. All rightsreserved. Cisco Public
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Summary

It's all about the business and transformingit successfully

Imperative to understand where to focus immediate
attention for business benefitto you and your
customers

Cisco and its Partner community can uniquely help
you in your journey to overcome the business
challenges and seize the opportunities.

The timeto act is now but choose your path
thoughtfully
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For More Information, Please Visit:

WWW.CISC0.com/go/sp

WWW.CISC0.com/go/esp

WWW.CISc0.com/go/sdnforsp

WWW.CISco.com/go/nfv

1 /
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Other Interesting Sessions

Session ID: BRKSPG-2051
Thursday 19 Mar, 2:45PM—-4:15PM

Session ID: BRKSPG-2644
Friday 20 Mar, 8:45AM-10:45AM

Cisco [l Va/
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Continue Your Education
* World of Solutions: This evening’s receptionat 6:00PM-7:30PM

« Walk-in Self-Paced Labs
* Meetthe Expert 1.1 meetings

z /
BRKSPG-2617 © 2015 Cisco and/or itsaffiliates. All rightsreserved. Cisco Public CISCO {l‘/cl
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Complete Your Online Session Evaluation

Give us your feedback and receive a
Cisco Live 2015 T-Shirt!

Complete your Overall Event Survey and 5 Session
Evaluations.

* Directly from your mobile device on the Cisco Live
Mobile App

By visiting the Cisco Live Mobile Site
http://showcase.genie-connect.com/cimelbourne2015
* Visitany Cisco Live Internet Station located

throughout the venue Learn online with Cisco Live!

Visit us online after the conference for full
T-Shirts can be collected in the World of Solutions accessto sessionvideos and
on Friday 20 March 12:00pm - 2:00pm presentations. www.CiscoLive APAC.com

»
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