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Original NFV whitepaper triggered
transformation in telecoms industry
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Uwe Michel (Deutsche Telekom) presenting the original WP
at SDN & OpenFlow World Congress in Darmstadt in October 2012



NFV concepts

Network Functions Virtualisation (NFV) is about

Decoupling network functions functionality from
infrastructure and relocating the network functions
from dedicated appliances to pools of resources
leveraging commodity-of-the-shelf (COTS)
hardware.

“Softwarization” of the network enabling
automation of deployment and operations.

Enablers

General purpose processor (GPP) advances
enabling COTS.

Compute, storage and network virtualization
technologies.

Cloud computing.

Artificial intelligence/machine learning, policy
management, etc.

Model-driven management, etc.

* Fragmented non-commodity hardware.
* Physical install per appliance per site.
* Hardware development large barrier to entry for new
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Figure 1: Vision for Network Functions Virtualisation

Source : “Network Functions Virtualisation” white

paper [Online:
https://docbox.etsi.org/ISG/NFV/Open/Publications
pdf/White%20Papers/NFV_White _Paperl_2012.pdf] 4
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ISG NFV was established
for for open collaboration

Designed for
good
interaction

NVF ISG Organisation Structure...
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1 Decision/action requested

The Board is invited to note the following ISG consultations which were performed by

since the last Board meeting.

2 ISG proposal on LTN (Low Throughput Networks)

The work of this ISG LTN consists of providing a pi isation study before considering later a
broader standards proposal in a new or existing standardisation group such as TC ERM TG28 (on
Short Range Device) or TC M2M. At this stage, it is important to first clearly define and then share the
goals of the new expected [0T/M2M network.

Board#88

A request for consultation was mentioned at the end of Board#88 but was not discussed due to lack of
time and it was agreed that the consultation would be performed by email. The full details were
subsequently dispalched to the Board e-mail explader on 2 July 2012 conceming the creation of an
1SG on Low Throughput Networks (LTN). A significant number of comments were made by Board
members and the final decision was deferred to Board#49.

Board#89

At Board#58 a discussion took place conceming "Principles of ISGs” followed by further discussion on

the LTN proposal which was subsequently approved by the Director-General on 1 October 2012,

The main differences with respect to the normal TWP rules are:

- Chairman and Vice-chairman are appointed for 2 years;

- Simple majority required for election of officials;

- Decision making: 71% majority required, 1 member 1 vote, no proxy, no quorum requirement,

- Noinitial ISG LTN budget or additional cost: this can be changed only with unanimous ISG LTN
Member approval;

- Vote possible only if ISG LTN Members participated in the ISG LTN mestings before the vote (2
previous meetings);

- Open to non-ETSI Members who are required to sign the ISG LTN Participant Agresment with
a participant fee of €600 per person per face-to-face meeting day,

- Mon-members (ISG Participants) do not have voting rights.

- Remote participation is allowed

- ISGLTN Participant Agreement are terminated if they do nol attend at least one meeting in a 12
month period. This is not applicable to ISG Members.

A request for consultation was dispatched to the Board e-mail exploder on 9 October 2012 concerning
the creation of an ISG on Network Functions Virtualisation (NFV). A significant number of questions
were raised by Board members. Afler commiseration and some modification o the terms of reference
the Director-General decided to approve this ISG on 23 Oclober 2012.

The main differences with respect to the normal TWP rules are:

- Chairman and Vice-chairman are appointed for 2 years;

- Simple majority required for election of officials.

- Decision making: 71% majority required, weighted vole, no proxy, no quarum requirement;

- Noinitial ISG NFV budget or additional cost. this can be changed only with unanimous ISG NFV
Member approval;

- Vole possible only if ISG NFV Members participated in the ISG NFV meetings before the vote (2
previous meetings),

- Non-members of ETSI, having signed the Participant agreement, are permitted to participate, on
payment of a non-member participant fee of €100 per person per meeting day;

- Non-members (ISG Participants) do not have voting rights

- Remole participation is allowed

- ISG NFV Participant Agreement are terminated if they do not attend at least one meeting in a
12 month period. This is not applicable 1o ISG Members:

- ISG NFV Participant access (mailing lists, documents) are suspended if they do not participate
(and pay ) for 6 months (or 2 consecutive meetings if they are separated by more than 6
months). This is not applicable to ISG Members

- Electronic voting allowed

ISG Working Group Structure

Expert Group
Performance & Portability
Francisco Javier Ramén Salguero (TF)

Expert Group

Security
Bob Briscoe (BT)

Additional Expert Groups
can be convened at discretion
of Technical Steering Committee

HW = Huawei
TF = Telefonica
VZ = Verizon
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ETSI NFV Founders N2
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Joan Triay and Tetsuya chairing a TSC meeting at the Waltham meeting in ETSI NFV founders: Steve Wright (AT&T), Prodip Sen (Verizon), Sandra Rivera (Intel),
2013. Tetsuya Nakamura (Docomo), Margaret Chiosi (AT&T), Francisco Javier Ramén Salguero

(Telefonica), Don Clarke (BT). .



First NOC meeting at NFV #1 Plenary

NOC meeting @ NFV#1

Agenda Topics and Viewpoints, Day 1

Sophia Antipolis 2013 January 15"/16th
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Plenary meeting memories




Plenary meeting memories
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PoC, collaborations, and interoperability -

ETSI Plugtests Report V1.0.0 (2019-07)

4™ ETSI NFV Plugtests
Sophia Antipolis, France
37" June 2019
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12 months to deliver Phase 2 specifications and Impact the industry !

Total 44 PoCs are performed 11
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NFV architecture evolution .

2013-2017 | Rel 2 2018-2021 / Rel 3 2022+ [ Rel 4 Rel5 [WRel6
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- 152%;&5(:;;2:;310&;7&%1 et = s s e s e e e e e wefer Other reference points and interfaces  —8l__ NFV service interface (producer and consumer)
* interoperability of NFV solutions « feature enriching the NFV *  orchestration, cloudification and ’ gggzogtcgﬂon and
* VNF Package and VNF and NS Architectural Framework, readying simplification of network P Y NI;V
Descriptors, NFV for deployment and operation deployment and operations. reen
* Acceleration, *  Policy framework, * Cloud _thive, * NFV.for VRAN
* Internal and external NFV-MANO * VNFsnapshot, container-based deployments, . ZIISXIIblen\w/Nrft
interfaces. *  NFV-MANO management, *  Further 5G support, . opIoymEen's
. i ¢ Autonomous management and VNF configuration,
Multi-site .
automation, * SBAconcepts,
* Generic OAM functions * Cloud-native VNF
reliability
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GS: Group Specification (normative provisions)

GR: Group Report (only informative)

ETSI N FV Re|eC| ses NOTE: Release 4 and 5 are still in “full” development, number of

specifications will grow once completed.

17 new
features

+11 completed 38

at stage 3 ’
27 published

published €5

GS +25 evolved
previous
Release

Release 2

§ 16
published published
GR GR

6 rounds of 4 rounds of
maintenance maintenance (so
far)

Release 2 Release 3
Description Description

(latest v1.13.0) (latest v0.10.0)

6 new
features

6
enhancem
ent features

Release 4

15
published
GS

13 evolved
previous

Release
8 published

GR

$

Release 4

Description
(latest v0.5.0)
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6 new
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2 extended
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Release 5

3 carried
over
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f R4
12 work rom
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GS
Release b

Description
(latest v0.0.2) 13



https://docbox.etsi.org/ISG/NFV/Open/Other/ReleaseDocumentation/
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Latest specification (status end of 2022) o
NFV-IFA 031 NFV-IFA 010 (NFV-MANO Func. Reqs) NFV_IFA 030 NFV-SOL010 NFV-SOL004
NFV-SOL 009 , . . : :
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7
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NFV journey with partners and communities
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Thank you for rapporteurs
to develop ETSI NFV specification
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Rdjesh RAJAMANI
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Ramesh RAMANATHAN
Scott CADZOW

Shitao LI

Stefan ARNTZEN
Steven WRIGHT
Susana SABATER
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Ulrich KLEBER
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Valerie YOUNG
Vlademir BRUSSE

Xu YANG

Yinan LIU

Yuhan ZHANG

Yusuke OKAZAKI

Yuya KUNO

Zarrar YOUSAF
Zhipeng HUANG

Ziad AHMED

16



NFV adaptation (survey in September 2021)

NFV Releases adoption

NFV commercial deployments exist in all network domains, most in 100%
90% |
mobile/fixed core and radio access networks. 80%
70%
@® Higher-than-expected results in avoiding vendor lock-in, 0% 1
fast failover of service, automation and speeding up service 40%
30%
deployment. 20%
. 3 . . 10% |
® Specifications from all developed NFV Releases are being 0%
NFV Release 2 NFV Release 3 NFV Release 4 My organization
|eV6I'CIged. specifications specifications specifications uses NFV

Deployments in network service providers

M Laboratory testing  ® Planning Field trials Commercially available

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

_

Radio access
network (eNB,
gNB, CN/DU)

.
Moabile core
network

Fixed core
network

m

CPE (including SD- Other consumer
WAN) data and network
services.

100%
50%
80%
70%
60%

40% ——

specifications, but |
don't know which
NFV release

Expectations achieved by network service providers

W Not among our expectations M Poor Fair W Good M Excellent

EEEEE B

50% ——

\® :., Q<~‘ \\6‘
& o & + & N o >0 3° ’b
y @b & (§z<° & -:3}o v"k e i <«
o & & & ¥ e o
A o S <2 W &
& § K & o 2°
o S 2 < &
5 & o o 3
o5 & & & S &
% & ¢ & ﬁ@\ &
& R & &
< < & &
A &

t

1/



ETSI NFV Conference program

Day-1(6th March) Day-2 (7th March)

@ SESSION 1: ETSI ISG NFV KEY ® SESSION 2: ETSIISG NFV
ACHIEVEMENTS PARTNERSHIPS /| COOPERATIONS

® Keynote speech (Caroline Chappell) @® Collaboration with SDOs, open

@® Operators NFV experience and future source communities, and research
communities

vision
(BT, Softbank, China Mobile, @® SESSION 3: ETSI ISG NFV MOVING
DOCOMO, Verizon) FORWARD
@® ETSIISG NFV 10th Anniversary @® NFV ISG future activity plan
Celebration Cocktail Party ® Whitepaper
® Evolving NFV towards the Next
Decade

@® In the Light of Ten Years from the NFV
Introductory Whitepaper
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