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VISION
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Efficient Resource 
Utilization

Remote configuration 
and install

Single design based 
on commodity 

hardware

Reduces OpEX and 
VapEX.

Reduces system 
complexities

Multivendor network 
management 

platform

Reduce power 
consumption

Rapid Time to Market
Efficient test and 
integration bcz of 

common infrastructure
….….
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http://blog.vistage.com/business-leadership/are-you-building-a-community-or-an-organization/attachment/organization/
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CURRENT MEMBERSHIP
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http://www.google.se/url?url=http://gadgets.ndtv.com/others/news/wipro-to-hive-off-non-it-business-into-unlisted-arm-287492&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CBsQwW4wA2oVChMI8d-AhKaOyAIVa_NyCh2VTAaS&usg=AFQjCNFnEPwQKoASBvfTR3E6xSk-X2GM4w
https://www.google.se/url?url=https://networks.nokia.com/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CBUQwW4wAGoVChMI-sL1p6aOyAIVpvRyCh1_Sw0j&usg=AFQjCNHrnXMbBIEqquql_2QtLDpF-lEHBw


© All rights reserved

NFV ISG LIFE SPAN
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October 

2012

NFV White 

Paper 

Released at 

SDN & 

OpenFlow

summit in 

Germany

February

2013

NFV#1

Kick-off 

ETSI headquarter, 

France

Structure decided

April

2013

NFV#2

Santa Clara

ISG WI created 

for 

• E2E 

architecture,

• use cases

• requirements

• terminology

NFV#3

Bonn

ISG mainly 

work on the  

ISG level 

documents

July

2013

NFV#4

Sunnyvale

Phase 1 

work 

continues
NFV#5

Malaga

•ISG decided to 

go for Phase 2

•OPNFV 

proposed

NFV#6

Okinawa

ISG leadership 

changes.

•AT&T took the 

chair position

•NOC chair 

changed 

affiliation

NFV#7

Santa Clara

•Docomo took 

the ISG vice-

chair position

•ISG approves 

the Phase 2 

mission 

statement

•IT was decided 

that Phase 2 

will develop 

normative stage 

2 (Architecture) 

work

NFV#8

Scottsdale

•ISG Phase 2 

started

•NFV Phase 1 

officially ended.
NFV#9

Prague

•WG chairs 

and vice 

chair elected

•Phase 2 

progresses

NFV#10

Sanya

ISG decided to 

make all 

working drafts 

publically 

available
NFV#11

San Jose

•Phase 3 

planning started

•Beyond 2016 

planning started

NFV#12

Jersey City

October

2013

ISG releases first 

set of  

specifications as a 

major milestone

• E2E architecture,

• use cases

• requirements

• terminology

February 

2014

MANO#1

MANO#2 May

2014

July

2014
November

2014

February

2015

May

2015

July

2015

October

2015

MANO#3 Election of 2 

additional ISG 

vice-chair took 

place. HP and 

ALU took the 

positions

MANO#4

Phase 1 specifications 

published

MANO, SWA, REL, INF etc. MANO#5

Chairman

Working Groups

INF

SWA

MANO

REL

Expert Group

PER

PoC

SEC

TSC NOC

Chairman

Working Groups

IFA

EVE

TST

REL

SEC

TSC NOC

Phase 3 features 

proposals starts 

flowing

NFV#13
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LEADERSHIP AND STRUCTURE
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Chair Vice Chair

Raquel Morera,
Verizon

Mehmet Ersue,
Nokia

No election. 
Only 
nominations.

Elected at 
NFV#9



Major Issues
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NFV Architecture
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Computing

Hardware

Storage

Hardware

Network

Hardware

Hardware resources

Virtualisation Layer
Virtualised

Infrastructure

Manager(s)

VNF

Manager(s)

NFV 

Orchestrator
OSS/BSS

NFVI

VNF 3VNF 1

Execution reference points Main NFV reference pointsOther reference points

Virtual 

Computing

Virtual 

Storage

Virtual 

Network

NFV Management and Orchestration

EM 2 EM 3EM 1

Or-Vi

Or-Vnfm

Vi-Vnfm

Os-Ma

Ve-Vnfm

Nf-Vi

Vn-Nf

Vl-Ha

Service, VNF and 

Infrastructure 

Description

VNF 2

VNF

Virtualised

Infrastructure

Manager

(VIM)
NFVI

Execution reference 

points

Main NFV reference 

points

EM

VNF 

Catalogue

Or-Vi

Ve-Vnfm-vnf

Ve-Vnfm-em

Os-Ma-nfvo

Nf-Vi

Vn-Nf

NFV Orchestrator (NFVO)

NFV-MANO

OSS/BSS

NFVI 

Resources

Or-Vnfm

Vi-Vnfm

NFV 

Instances

Other reference 

points

NS 

Catalogue

VNF Manager 

(VNFM)

• NS Lifecycle Management
• NS Lifecycle Change Notifications
• NS Descriptor Management
• NS Performance Management
• NS Fault Management

Network Service

• VNF Package Management
• VNF Image Management
• VNF Lifecycle Management
• VNF Lifecycle Operation Granting
• VNF Lifecycle Change Notifications
• VNF Configuration Management
• VNF Performance Management
• VNF Fault Management

VNF

• vResource Catalog Management
• vResource Capacity Management
• vResource Performance Management
• vResource Fault Management
• vResource Management

Virtual Resource

• NFVI Compute Management
• NFVI Networking Management
• NFVI Storage Management
• NFVI Hypervisor Management

NFVI
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IFA008 (Ve-Vnfm)
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Generic VNFM Specific VNFM

Vendors Boundaries

The most 

controversial Interface 

in NFV architecture

http://www.google.com/url?url=http://logodatabases.com/huawei-logo.html/huawei-logo-horizontal&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CCIQwW4wBmoVChMIpaj6lszDxwIVARwUCh24vwBk&usg=AFQjCNE7GaSspoPQAwGP88pop5aguSwx8Q
https://www.google.com.hk/url?url=https://www.telefonica.de/presse/fotos/logos.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=KkfQVK77IoLpmAXPh4GgAg&ved=0CBsQ9QEwAg&usg=AFQjCNEU24dhGRWXEzOb1G6PsRKlINx4Ig
http://www.google.com.hk/url?url=http://www.windowscentral.com/verious-partnering-deutsche-telekom-expand-tools-app-development&rct=j&frm=1&q=&esrc=s&sa=U&ei=V0fQVPOhC8XHmAWazYHwDQ&ved=0CB0Q9QEwAw&usg=AFQjCNETl7-EbvsCuw32s-PiaxtEPhiQ_A
http://www.google.com/url?url=http://www.mortalkombatwarehouse.com/mk/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CCYQwW4wCGoVChMIgKervczDxwIVwwksCh3fjgQi&usg=AFQjCNH_S2GFmuvk-_O2RieYQ0P3KasRtg
http://www.google.com/url?url=http://www.skill-guru.com/sat/how-to-write-argumentative-sat-essay/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CCIQwW4wBmoVChMIl7fMjK_SxwIVSYcsCh0OzQ_F&usg=AFQjCNEZkqu7brvf4W48lH3G7S3hncYGnA
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NFVO SPLIT
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NFVO- DO acts as a proxy between NFV-SO and 

VNFM for VNF LCM
NFVO(RO) acts as a proxy between NSO and VIM 

hiding underlining multiple VIM form NSO.

http://www.google.com/url?url=http://www.vodafone.co.uk/about-us/for-the-media/image-library/logos/&rct=j&frm=1&q=&esrc=s&sa=U&ei=lX8CVYKCDobImwWK7IKQDA&ved=0CBYQ9QEwAA&usg=AFQjCNEVaH7O5xhA-JvZiPGO6s_0orZjOQ
https://www.google.com/url?url=https://commons.wikimedia.org/wiki/File:NEC_logo.svg&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CBYQwW4wAGoVChMI4Lykt5vGxwIVxwYsCh2quwBB&usg=AFQjCNGvaGxyLvHnBrJLh8hCHKWm4tcuFQ
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IFA012 (app & services running on top)
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Details of 'DGS/NFV-IFA012' Work Item

This work item will entail work to specify the interface(s) and the corresponding requirements that comprise
the Os-Ma-nfvo reference point as currently defined in the GS NFV-MAN 001 regarding applications/services on
top of Network Services (NS).

• Life cycle management of Services (applications/services on top of NS).

• Monitoring/Tracing (e. g. concerning services).

• Flexible/dynamic service orchestration including creation and modification (e. g. orchestration, launching of a service and
adaptation of running services.

What is on-top??

On-top may imply:

• Grouping: 
• Having an existing NS grouped with 

the “application/service” on top.
• Full (entire NS) and partial (few VNF 

of a NS) grouping is possible

• Grouping may imply dependencies 

between NS and 

“application/service” on-top.



NFV Future Planning
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RELEASE 2016 TIMELINE
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Feature 
based 
2016 

Release
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FEATURE PROPOSAL SUBMITTED
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Total 24 feature proposal were submitted for 2016 release.

30%

18%
11%

7%

7%

7%

4%

4%
4%

4% 4%

Contributions

AT&T

Huawei

HP

DT

DoCoMo

PTP

Ericsson

Intel
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BEYOND 2016
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• Whether ISG NFV should continue

• Whether ISG should do Stage 3 work
• Whether to use open source based stage 3 work

• Whether to use conventional specification based stage 3 

work



NFV Standardization and 
Deployments
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STAKEHOLDERS
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• Vendors: providing solutions/products

• VNF/Network Service Vendors
• Converting their existing NFs into VNF/NS

• NFV Hardware vendors (NFV COTS)
• Provide an efficient COTS which can meet integrated hardware in terms of efficiency.

• NFV MANO vendor
• Providing multivendor NFV network management system.

• Legacy NMS (EM, OSS/BSS) vendor
• Saving the current investments

• Network Operators: deploying provided solutions/products

• No-vendor lock-in

• Reducing OpEx

• Reducing CpEx

• Service Providers: consuming NFV service and providing further service to end-users
• VNFaaS, NFVIaaS

• End Users
• No impact
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STAGE 3 STANDARDIZATION LANDSCAPE
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??

Standardized

Open Source

Public

?

?

https://www.google.com.hk/url?q=http://www.extremetech.com/mobile/135045-what-is-lte-advanced/5&sa=U&ei=KzdsU-2yHYul8AXT5YCwBA&ved=0CC8Q9QEwAQ&usg=AFQjCNESUB69GPof5R7LC7upItVGl-9E5w
https://www.google.com.hk/url?q=http://www.extremetech.com/mobile/135045-what-is-lte-advanced/5&sa=U&ei=KzdsU-2yHYul8AXT5YCwBA&ved=0CC8Q9QEwAQ&usg=AFQjCNESUB69GPof5R7LC7upItVGl-9E5w
https://www.google.com.hk/url?q=http://www.extremetech.com/mobile/135045-what-is-lte-advanced/5&sa=U&ei=KzdsU-2yHYul8AXT5YCwBA&ved=0CC8Q9QEwAQ&usg=AFQjCNESUB69GPof5R7LC7upItVGl-9E5w
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NFV PHASED DEPLOYMENTS
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NFV is considered to be a disruptive technology. Specially, it is expected to change 

the way current networks is being managed.

The multi-vendor management and 

orchestration objective of NFV need 

to controlled. Smooth migration is 

required.
Phase 1 Phase 2

Phase 3 Phase 4 Final Phase

Standardized Interface



NFV Open Source
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OPNFV (Open Platform for NFV)
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• Launched 30 Sep 2014 

• Speed up implementation 
of NFV

• Create a carrier grade Open 
Source Ecosystem

Website: 

https://www.opnfv.org/

Wiki: 

https://wiki.opnfv.org/

OPNFV Arno: 

https://www.opnfv.org/ar

no

https://www.opnfv.org/
https://wiki.opnfv.org/
https://www.opnfv.org/arno
https://www.opnfv.org/arno
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OPEN MANO
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• Openmano (spelled without capitals), a reference 

implementation of an NFV orchestrator

• Openvim, a reference implementation of a virtualized 

infrastructure manager (VIM)

• A graphical user interface.

http://www.google.com/url?url=http://www.cyaninc.com/products/blue-planet-sdn-platform/insights/nfv-orchestration&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CBYQwW4wAGoVChMIpvCC0J_GxwIVRVosCh2wxwo6&usg=AFQjCNGVmGBigGRuPLUwpV1HuzGHoTKjPg
https://www.google.com/url?url=https://commons.wikimedia.org/wiki/File:Intel-logo.svg&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CBYQwW4wAGoVChMIiMSP85_GxwIVCtcsCh2LxQg0&usg=AFQjCNHI5uuXbJdVVN2olbHpGngLkN3d1A
https://www.google.com/url?url=https://en.wikipedia.org/wiki/File:RedHat.svg&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CBYQwW4wAGoVChMI2t-J_p_GxwIVgdYsCh1r4Qk1&usg=AFQjCNEGdoKdgvMA2dcR0RETar22DkYJFQ
http://www.google.com/url?url=http://www.brocade.com/en/legal/brocade-Legal-intellectual-property/brocade-legal-logos.html&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CBwQwW4wA2oVChMI3Y2klKDGxwIVQtsaCh0vvAxF&usg=AFQjCNEIzccNilTTMy4tpu3hLQ_RG5L2UQ


SDN Vs. NFV

© All rights reserved



© All rights reserved

WHAT ARE THEY?
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NFV enables executing existing network functions on virtual machine 
where as, SDN separate control flow from data flow.

Managed Router Service

NFV

Applied

SDN

Applied
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PLACEMENT IN ETSI NFV ARCHITECTURE
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SDN
Controller

SDN
vSwitch

SDN
vSwirch

OpenFlow

The most obvious 

NFV construct 

related with SDN 

would be NFPs 

(network 

forwarding path 

aka service chain) 

included in 

VNFFG. 

SDN could be used 

to configure 

vSwitch to forward 

the traffic as per a 

particular NFP.
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SOME USEFUL POINTERS
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NFV Public page

http://www.etsi.org/technologies-clusters/technologies/nfv

NFV published Specifications

http://www.etsi.org/technologies-clusters/technologies/nfv

All NFV working drafts are publically accessible

http://docbox.etsi.org/ISG/NFV/Open/Drafts/ 

NFV PoC updates

http://www.etsi.org/technologies-clusters/technologies/nfv/nfv-poc

NFV Liaison Matrix

https://portal.etsi.org/TBSiteMap/NFV/NFVLiaisonMatrix.aspx

http://www.etsi.org/technologies-clusters/technologies/nfv
http://www.etsi.org/technologies-clusters/technologies/nfv
http://docbox.etsi.org/ISG/NFV/Open/Drafts/
http://www.etsi.org/technologies-clusters/technologies/nfv/nfv-poc
https://portal.etsi.org/TBSiteMap/NFV/NFVLiaisonMatrix.aspx


THANKS
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