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Vision and high level expectations
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Cloud, NFV and SDN are perceived as key tools by the Services
Providers to compete against the Internet players
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What do we want to achieve with NFV?

* Low entry investment for market-trial of new service vs multi year business case
Business agility + Fast scaling of successful services, removal of other services eliminating the risk of
stranded assets

* Reduce time-to-market: fast launch of new services at low risk and cost

* Innovative ecosystem and open competitive landscape: fostering innovation that
could enable service providers to catch up with very agile Internet companies

« Shared HW allows sharing spare pools and on- site operation

+ Shared life cycle management, shared processes

« Automation of shared processes versus multiple manual processes
« Automated healing allowing to drop expensive HW repair SLA

OPEX saving

+ Separation of HW and SW procurement

« Sourcing of shared COTS HW and 1&C services leveraging vendor volume
« Sourcing of VNF SW-only solution from new entrants / Open Source

* Sourcing of VNF capacity license on demand

« High asset utilization

CAPEX saving
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ETSI NFV : Recent History, Short Recap

Until 2012 The Idea in 2012

Tens of organisations NFV Whitepaper#1 published in
addressing Cloud October 2012 by 13 network

S tore.
standardisation. operators

Network Functions Virtualisation

New organisations created, (NFV) Concept introduced.

existing ones claim to address

piece of Cloud. Intent to bring in operators, network
vendor, IT companies, smaller sw
companies.

No one place to address Telco
requirements

Nokia is involved in and is a committed contributor to ETSI NFV from the beginning in January 2013.
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ETSI NFV Phase 1

Specification Group (ISG)

Operators: 33+

Companies: 2 2 6 +

White papers addressing
challenges and operators
requirements, use cases,

architectural framework,
as input to standardization
bodies.
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Accomplishments:

Published 4 NFV Framework documents:
Use Cases, Requirements, E2E Architecture and
Terminology

Published 13 Group Specifications (GS) from 6
Working Groups
Multiple Proof of Concept (PoC) and interoperability

demonstrations of the NFV concepts.

NFV Phase 1 published documents:

Approval of Term of References for the new WG
structure
Approval 28 new Work Items.




ETSI NFV Phase 2

E— Work Program:
Specification Group (ISG):

Operators: 38+

Specifications examples:

Management and orchestration functional
requirements; Reference points and interfaces of NFV-

MANO; VNF packaging; Acceleration technologies;

Hypervisor domain, Network Service descriptor.

Reports:
Technology inter-working use cases with NFV, e.g., SDN

and MEF; NFVI-Node architecture guidelines; Other
virtualization technologies; NFV architectural options;
Trust, security monitoring, Lawful Intercept, privacy and
regulation; Reliability and assurance; Testing, Quality
Assurance Framework.

Proof-of-Concept:

Raising total Phase 1/2 to 38+

collaboration.

Foster interoperable
implementations rather
than necessarily creating

new standards activity, by
developing requirements
specifications and
informative reports
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IFA Work Programme

IFAO11

Functional Requirements
VNF Package & VNFD
IFA0O14 NSD

IFA015

NFV Information Model (Report)
Architectural Options (Report)

VNF

OSS/BSS

NFV Orchestrator
(NFVO)

Ve-Vnfm-em

VNF Manager
(VNFM)

Ve-Vnfm-vnf
J

<
7
<

m Acceleration Use Cases
m Acceleration VNF Interfaces

NFVI

m Acceleration Switching Aspects

|gai28 Acceleration Management Aspects

7  ©Nokia 2016

IFA005*
IFA006*

Virtualized
Infrastructure
Manager
(VIM)

NFV-MANO



Other Bodies (standards or open source) relevant for NFV

APP  APP  APP

OASIS 19

Cloud Layer
Operations

Platform Services
Infrastructure Services

tmiorum

d J?f k ._;:___.-I"" e
OPEN NETWORKING
FOUNDATION

#* e Cloud Stack
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Nokia commitment on Telco Cloud Open Architecture
« Engagement in industry organisations

9

Strong
contribution since
inauguration,
driving through
leadership
positions

ETSINFV ISG
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Actively driving
3GPP SA5 Telco
Cloud work,
leading the focus

group

3GPP

Strong
contribution
from founding,
steering and
technical
contribution

OPNFV

Active in NFV
related open
source: Linaro
ODP, OpenStack,
Open Daylight

Open Source

Active contribution to the relevant
industry forums and open source activities

Participation and close monitoring of
complementary industry forums and open
source projects

Driving for fruitful collaboration between
standardization and open source
communities

Summary



THE NETWORK VISION 2020

2020

NFV/SDN NFV: moving in-home, on-premise devices into the cloud
v-STB, vCPE, SD-VPN, ...)
’ dCDN: content moves closer to the end-customer
. ) . ~ ey . . ° 0SS
UBB: higher-speed copper, fiber, small cell NFV: latency-sensitive applications :-
oving aggregation closer to the edge - ¢
. NFV/SDN
- —> IP/Optics/SDN: one management,
. .. . Service Infra (GSI)
== Fixed s cross-domain optimizations S
oo E = NFV/SDN ——— n -
i 10 GE . . acke ranspor :
<o Small Aggregation ———  Virtualized Integrated Jﬁ 100GE based - 2 locations
Cells (converged) Network Edge Integrated IP/Optical
Agﬁw.
’ Macro .~
Converged Access & Aggregation Integrated Network Edge IP Core Service Infra

Up to 40 km for NG PON2
Up to 20 km for CPRI (<150 psec)
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Operators activities - Use cases

i

ETSI NFV Use
« ETSINFV use cases: Cases « CPE virtualization:

Virtualization of the Mobile Core and IMS
Virtualization of the Mobile base station
Virtualization of the Home Environment
- &t¢. 000 ,

Service Provider!

—TE T . = g

A publicip I private P
[ 2 -
Services

T g
ﬁ Public IP
Services

e QOther use cases:

- Replace end of life products A —— |
- Deploy new sub-systems (e.g. IMS for
VoLTE)

Source: IEEE Communications Surveys and Tutorials
http://ieeexplore.ieee.org/xpl/articleDetails. jsp?arnumber=7243304
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Operators activities - Priorities for virtualization

What are your company’s top three priorities for network virtualization?

EVoIved Packet Core (EPC) |

Virtual Private NetwO K S |

Virtual managed services (e.g., DPI,..
IP applications (e.g., VOLTE,..

Voice core (IMS and softswitching) 54
Network edge gateways, SBC |
Content delivery network

Virtualized enterprise CPE

Virtualized consumer CPE (e.g., home..

Policy control and signaling plane. . I E—

Radio access network (RNC, Cloud RAN)

Online charging (OCS) functions

0 10 20 30 40 50 60 70 80

90

100

Source: Heavy Reading - Multi-Client Study: OSS and NFV MANO; August 2015
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CloudBand world map Nov 2015

Deutsche

P L T N " " "1" Telekom |
TRV ) NFV Platform, VDNS,
((VDNS, VAAA PoC ) DNSE» AAA, MRF VDN, VIHS, VEPC
h—’i : (® NTTGroup
‘Orchestration and xﬁ tualization mult1 sita) € Rostelecom_ ((Large enterprise | Collaboration agreement
_ SN with Nuage _ ‘ DNS VNAT, VBRAS
1

VIMS, vCPE, vCDN
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@FV Infrastructure}) Innavation 'V | ?\luestt\?vrgrel“(r ,,.»(gDeSIgn of cloud node bluepan)

Center vCPE 2.4 Center NFV platform

i App onboarding

_ Enterprise services

vIMS

NFV platform PoC
el ‘ - ocomo
g g Government G-Cloud @
“Distributed DC lab,\ Multi-year NFV
\_ Nuage ) collaboration ¥

“ -
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Copyright and confidentiality

The contents of this document are proprietary
and confidential property of Nokia. This document
is provided subject to confidentiality obligations
of the applicable agreement(s).

This document is intended for use of Nokia's
customers and collaborators only for the purpose
for which this document is submitted by Nokia. No
part of this document may be reproduced or
made available to the public or to any third party
in any form or means without the prior written
permission of Nokia. This document is to be used
by properly trained professional personnel. Any
use of the contents in this document is limited
strictly to the use(s) specifically created in the
applicable agreement(s) under which the
document is submitted. The user of this
document may voluntarily provide suggestions,
comments or other feedback to Nokia in respect
of the contents of this document ("Feedback").
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Such Feedback may be used in Nokia products
and related specifications or other
documentation. Accordingly, if the user of this
document gives Nokia Feedback on the contents
of this document, Nokia may freely use, disclose,
reproduce, license, distribute and otherwise
commercialize the feedback in any Nokia product,
technology, service, specification or other
documentation.

Nokia operates a policy of ongoing development.
Nokia reserves the right to make changes and
improvements to any of the products and/or
services described in this document or withdraw
this document at any time without prior notice.

The contents of this document are provided "as
is". Except as required by applicable law, no
warranties of any kind, either express or implied,
including, but not limited to, the implied

warranties of merchantability and fitness for a
particular purpose, are made in relation to the
accuracy, reliability or contents of this document.
NOKIA SHALL NOT BE RESPONSIBLE IN ANY EVENT
FOR ERRORS IN THIS DOCUMENT or for

any loss of data or income or any special,
incidental, consequential, indirect or direct
damages howsoever caused, that might arise
from the use of this document or any contents of
this document.

This document and the product(s) it describes
are protected by copyright according to the
applicable laws.

Nokia is a registered trademark of Nokia
Corporation. Other product and company names
mentioned herein may be trademarks or trade
names of their respective owners.



