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Network Softwarization

Network Softwarization is an overall transformation trend for designing, 
implementing, deploying, managing and maintaining network equipment and/or 
network components by software programming, exploiting the natures of software 

such as flexibility and rapidity all along the lifecycle of network equipment / 
components, for the sake of creating conditions enabling the re‐design of network 

and services architectures, optimizing costs and processes, enabling self‐management 
and bringing added values in network infrastructures.

From FG IMT‐2020 “Report on Standards Gap Analysis”

The term was first introduced at the academic 
conference NetSoft 2015, the First IEEE 
Conference on Network Softwarization, in order 
to include broader interests regarding:
‐ Network Functions Virtualisation (NFV)
‐ Software Defined Networking (SDN)
‐ Network Virtualization
‐Mobile Edge Computing (MEC)
‐ Cloud and IoT technologies.

Definition of Network Softwarization
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NFV/SDN

Open Innovation
Open Source

Initiatives

Software
Defined

Networking

Network
Functions

Virtualisation

To be harmonized under the concept of Network Softwarization

and Network Softwarization
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Network Softwarization and Slicing

Applications & Services with various requirements (M2M/IoT, Content delivery, Tactile)

Mobile packet coreRadio access network (RAN)UE/
Device

Slice Control

Slice A
Slice B
Slice C

Network 
management 

and
orchestration

Applications and services with various requirements (M2M/IoT, Content delivery, Tactile)

Cloud

App‐Driven APIAPI

Physical infrastructure (network, computation and storage resources)

Network resources

Computation and storage resources UE/Device Data Centers

MFH MBH TransportRAT(s)

Network softwarization will provide the basis for managing life‐cycle of  “slices” 
to support a variety of services in a extremely flexible manner, while maintaining 
the efficiency of physical infrastructure.

5GMF White Paper, Section 12 Network Technology for 5G
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ETSI ISG NFV is the industry specification group in ETSI, which studies
Network Functions Virtualisation. Founded in Nov. 2012 by telecom 
operators.

ETSI (European Telecommunications Standards Institute)
ISG (Industry Specification Group) NFV (Network Functions Virtualisation)

More than 290 telecom and IT companies, including 37 telecom operators worldwide joined.
Phase 1 activity delivered 17 documents detailing use cases, architectural framework and 
requirements. Phase 2 activity, started in 2015, have delivered the interface specifications in 
Sep. 2016. This activity is extended for Phase 3, starting from 2017.

Initial members

Phase 1
‐ Compiling operators’ requirements
‐ Creating the common vision on standardization
‐ Facilitating open ecosystem for system development

Phase 2
‐ Delivering Interface specifications

to maintain Interoperability 

▲(10/2013)
4 initial documents 
published

▲(01/2015)
Phase 1 documents 
published

▲(11/2012)
Founded

ETSI ISG NFV

2013 2014 2015 2016 2017
▲(09/2016)
Release 1 
documents
published Phase 3
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The specifications published by ETSI ISG NFV and the latest working drafts are 
available via ETSI portal site.

Deliverables of ETSI ISG NFV

ETSI ISG NFV Portal

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

Open Area of ETSI ISG NFV

https://docbox.etsi.org/ISG/NFV
/Open/Drafts/
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Announcement of NFV Release 2
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Management functions of NFV (NFV‐MANO)

Virtualised Network 
Function (VNF)

Physical infrastructure
(Computation, Storage, Network)

( = NFV MANO )

Management and orchestration functions of NFV (NFV‐MANO) consists of three 
components: For Network Services, VNFs and Infrastructure. 

NFV‐MANO

NFV‐MANO
Management and Orchestration 
Functions

NFV Orchestrator
For Network Service

VNF Manager(s)
For VNF

Virtualised Infrastructure 
Manager(s) (VIM)
For Instrastructure
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The NFV Release 2 description has been determined. The specifications has been 
completed and will be ready for publication.

NFV Orchestrator 
(NFVO)

Virtualized 
Infrastructure Manager

(VIM)

NFV‐MANO

Os‐Ma‐nfvo

Or‐Vnfm

Vi‐Vnfm

Or‐Vi

Nf‐Vi

Ve‐Vnfm‐em

Ve‐Vnfm‐vnf
IFA005

IFA006

IFA007

IFA008

IFA012

IFA013
OSS

EM

NFVI

Vn‐Nf

VNF

VNF Manager
(VNFM)

IFA003 IFA004

IFA002

IFA001

EM (Element Management)
OSS (Operation Support System)

Interfaces associated with NFV‐MANO

NFVI (NFV Infrastructure)

NSDIFA014

IFA011 VNF Package/VNFD

IFA010 MANO Functional Requirements

IFA009 MANO architectural options 

Information ModelIFA015
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The model of “Network Service (NS)” and “Virtualised Network Function (VNF)” 
are defined as follows.

VNF, NS and E2E Network Service

End
Point

End
Point

VNF

VNF

VNF VNF

PNF

Network Service (NS)

VNFFG

End
Point

End
Point

VNF

VNF

VNF VNF

PNF

Network Service (NS)

VNFFG

VNF

VNF

VNF

Network Service (NS)

VNFFG

E2E Network Service

VNF (Virtualised Network Function)

PNF (Physical Network Function)

VNF FG (VNF Forwarding Graph)

E2E (End to end)

E2E Network Service
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A scenario of NFV deployment

Multiple sites, such as Operator Data Centers, Central Offices and Customer 
Data Centers, may deploy NFV systems and are connected via  network 
infrastructure, such as WAN and access networks.
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Report on functional architecture necessary to manage and provide 
connectivity for multi-site NFV services (i.e. over WANs, access networks)

Multi‐Site Services: A new WI in ISG NFV

 How to define and describe “multi-site services”
 How to provide “infrastructure connectivity” via WANs and access networks
 How to the infrastructure connectivity to support the multi-site services and their 

associated functional entities

HW HW

ソフ
ト

ソフ
ト

ソフ
ト

ソフ
ト

HWPhysical NW

仮想ネット仮想ネットVirtual NWPNF VNF VNF VNF

NS A NS B NS C NS C

Management 
and 

Orchestration

NFV Information Model

Site A Site BWAN/Access

Network Services created on multiple sites (PoP)

The current NFV 
specification covers 

Network Services within 
a single site.

This new work items tries 
to cover those created on 

multiple sites.

ORANGE, PT PORTUGAL SGPS SA, Nokia 
Networks, Hewlett‐Packard Enterprise, 
Ericsson LM, NEC EUROPE LTD, 
TeliaSonera AB, Deutsche Telekom AG, 
NTT corporation, Hitachi Europe Ltd., 
ZTE Corporation, AT&T GNS Belgium 
SPRL, NetCracker

Supporting organizations
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An example of use cases under study

Figure 5.3.1.1-2 High-level use case for an E2E EvCPE service across WAN

The work has been started in July, 2016 and the use case given below has 
been identified for study. This work is scheduled to be completed at the end of 
2016.
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Consideration on a deployment scenario

VNF1 VNF2

WIMVIM1 VIM2

WAN
NW Cont.

DC内
NW Cont. 

DC内
NW Cont.

WAN

DC1-NFVI DC2-NFVI

MPLS‐VPN

NFVO

Customer

NS(Network Service)

VNF1
(DC1)

VNF2
(DC2)

VL (L2) 

QoS : 100 Mbps

192.168.1.1 
192.168.1.2 

L2 over L3（VXLAN）
192.168.1.1  192.168.1.2 

172.16.1.1/24 172.16.2.1/24
DC1 vNW DC2vNW

Exchange address information 
to set up VPN connections

C‐plane VPN C‐plane VPN

“Impact of management data placement in NFV service coordinated across multiple datacenters and WANs”, A. Taniguchi, et.al, 
International Conference on Network and Service Management (CNSM), 2015. 

PE PEPEPE

Using VXLAN tunnel over MPLS-VPN via InterAS option B

Exchange address information 
to set up VPN connections
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Summary

• Network Softwarization is an overall 
transformation trend in this industry
• Including NFV and SDN
• For harmonization

• The specifications of ETSI ISG NFV can be 
used as the basis for delivering “Slices”.
• The current specifications can cover single site 

services.
• The new work item on “multi‐site services” will 

enable broader use cases.
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The White Paper is in 5GMF’s HP

(http://5gmf.jp/en/archives/5gmf‐white‐paper‐1‐0_e/) 


