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Motivation for NFV
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Source: Cisco VNI Global IP Traffic Forecast, 2014–2019. May 2015. 

1 exabyte = 1 000 000 000 gigabytes

Expand/Change Networks’ proprietary equipment
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Increased CAPEX and OPEX

Continuously increasing user requirements: 

- rapidly changing service demands require short development cycles

- even more data, 
Global IP Traffic Trend



Motivation for NFV (2)

Increased competition 
among each other and from 
O-T-T providers

Limited possibility to raise 
subscription fees

Continuous reduction in ARPU, PROFITABILITY



13 Operators Call for Action

A joint operator call for the Telecom and IT industry to take 
advantage of advances in virtualization to increase service 

agility, network flexibility and reduce CAPEX and OPEX

October 2012

http://portal.etsi.org/NFV/NFV_White_Paper.pdf



ETSI responds to Call

- AT&T, BT, Deutsche Telekom, Orange, Telecom Italia, Telefonica and
Verizon selected the European Telecommunications Standards Institute
(ETSI) to be the home of the Industry Specification Group for NFV

- Now 270 individual companies including 38 of the world’s major service
providers as well as representatives from both telecoms and IT vendors

November 2012 

- 1st Phase of work ended at end of 2014, 11 documents: architectural
framework, descriptions of the infrastructure, management and
orchestration, security and trust, resilience and service quality metrics.

http://www.etsi.org/news-events/news/864-2015-01-press-etsi-network-functions-virtualisation-completes-first-phase-of-work



So, what is NFV ? http://portal.etsi.org/NFV/NFV_White_Paper.pdf

NFV Concept

Leverage advances in virtualization to decouple network functions from Hardware



Anticipated Benefits
- Reduced capital expenses (CAPEX)

- Due to economies of scale and more efficient use of resources 

(scale up/down),

- Reduced operation expenses (OPEX)

- Power/energy, space, update/upgrade/maintenance

- Flexible, faster deployment, reducing time to market

- Minimizing typical operator innovation cycle. Automated, standard 

deployment
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Some examples: Customer Premises Equipment
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Presentation Notes
Virtualizing the Evolved PacketCore (EPC) is another example of NFV that has attracted alot of attention from industry. The EPC is the core network forLong Term Evolution (LTE) as specified by 3GPP [8]. On theleft side of Fig. 3, we show a basic architecture of LTE withoutNFV. The User Equipment (UE) is connected to the EPC overthe LTE access network (E-UTRAN). The evolved NodeB(eNodeB) is the base station for LTE radio. The EPC performsessential functions including subscriber tracking, mobilitymanagement and session management. It is made up of fourNFs: Serving Gateway (S-GW), Packet Data Network (PDN)Gateway (P-GW), Mobility Management Entity (MME), andPolicy and Charging Rules Function (PCRF). The EPC isconnected to external networks, which may include the IPMultimedia Core Network Subsystem (IMS). In the currentEPC, all its functions are based on proprietary equipment.Therefore, even minor changes to a given function may requirea replacement of the equipment. The same applies to caseswhen the capacity of the equipment has to be changed.On the right side of Fig. 3, we show the same architecture inwhich the EPC is virtualized. In this case, either all functionsin the EPC, or only a few of them are transferred to a shared(cloud) infrastructure. Virtualizing the EPC has the potentialto lead to better flexibility and dynamic scaling, and henceallow TSPs to respond easily and cheaply to changes in marketconditions. For example, as represented by the number ofservers allocated to each function in Fig. 3, there might bea need to increase user plane resources without affecting thecontrol plane. In this case, VNFs such as a virtual MMEmay scale independently according to their specific resourcerequirements. In the same way, VNFs dealing with the dataplane might require a different number of resources than thosedealing with signaling only. This flexibility would lead to moreefficient utilization of resources. Finally, it also allows foreasier software upgrades on the EPC network functions, whichwould hence allow for faster launch of innovative services.



NFV Reference Architecture
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Software Defined Networking

Distributed Control and 
Middleboxes

(e.g. Firewall, Intrusion 
Detection, etc.) in 

Traditional Networks
Logical Layers in a Software 

Defined Network



NFV SDN

Decouples control plane from data 
plane to enable faster innovation, 

network flexibility and holistic 
management

Decouples functions from hardware
to reduce network operator CAPEX

and OPEX, and increase service 
agility

Service/Function Abstraction Networking Abstraction

Automation

Agility

Isolation

OpenFlow de-
facto standard

Multiple Control Protocols 
(e.g NETCONF, SNMP)

Mainly Telecom 
service providers

Mainly networking software 
and hardware vendors

NFV and SDN are highly related and complimentary, combining them 
may lead to greater value. BUT they are not dependent on each other

Relationship between SDN and NFV



State-of-the-art (1): Standardization Activities 

 There is sufficient involvement of standards bodies in NFV
activities.

While many of them work in liaison with the ETSI, some of
them such as ATIS and 3GPP SA5 have identified and are
working on specific aspects of NFV that have not yet been
sufficiently developed by the ETSI.

What remains to be seen is whether the output in terms of
standards will match with the speed at which vendors and
TSPs propose NFV solutions.



State-of-the-art (2): Collaborative Projects

 It is interesting to observe that all the three industrial projects
(ZOOM, OPNFV and OpenMANO) are focused on MANO. This
underlines the importance of MANO in NFV.

MANO is a critical aspect towards ensuring the correct
operation of the NFVI as well as the VNFs.

 Like the decoupled functions, NFV demands a shift from
network management models that are device driven to those
that are aware of the orchestration needs of networks with both
legacy equipment and VNFs.



State-of-the-art (3): Commercial Products

 Although NFV is gaining momentum, it is still an emerging
technology and solutions based on final specifications, and
widespread deployments for end-users may take a few years to
appear.

Many organizations/vendors/operators are investing in and are
willing to test NFV-based solutions.

 It can be observed from these early implementations and
platforms, that two aspects re-appear in a big number of them:

(1) the high focus on open source, and
(2) the ability of current SDN and cloud technologies to
support NFV.



A lot of progress, yet many challenges and 
questions open for research . . .
Management and Orchestration

 Standardization

 Efficient resource allocation

 Energy efficiency

 Efficient Resource Allocation

 Architectural design

 Information and data modeling

 Performance
Management of SDN
Inter-operability
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Presentation Notes
Even with all the anticipated benefits, and despite the immense speed at which it is being accepted by both academiaand industry, NFV is still in early stages. There still remain important aspects that should be investigated and standardpractices which should be established.
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