ICS 35.020 SLOVENSKA TECHNICKA NORMA Jun 2019

Environmentalne inZinierstvo (EE) STN
Metodika a metrika merania energetickej G €innosti | EN 303 471 V1.1.1
pre virtualizaciu sie t'ovych funkcii (NFV)

STN

87 3471

Environmental Engineering (EE); Energy Efficiency measurement methodology and metrics for Network Function Virtualisation (NFV)

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola ozndmena vo Vestniku UNMS SR &. 05/19

Obsahuje: EN 303 471 V1.1.1:2019

128735

Urad pre normalizaciu, metrolégiu a skasobnictvo Slovenskej republiky, 2019
Slovenska technicka norma a technicka normaliza¢na informécia je chranena zakonom ¢&. 60/2018 Z. z. o technickej normalizacii.




STN EN 303 471 V1.1.1: 2019 Urad pre u, metrolégiu a skusobnictvo Slovenskej republiky

ETSI EN 303 471 V1.1.1 (2019-01)

EUROPEAN STANDARD

Environmental Engineering (EE);
Energy Efficiency measurement methodology and metrics
for Network Function Virtualisation (NFV)



STN EN 303 471 V1.1.1: 2019 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky

2 ETSI EN 303 471 V1.1.1 (2019-01)

Reference
DEN/EE-EEPS26

Keywords
energy efficiency, energy management, ICT, NFV

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 493 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2019.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are trademarks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M™ |ogo is a trademark of ETSI registered for the benefit of its Members and
of the oneM2M Partners.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/standards-search
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

STN EN 303 471 V1.1.1: 2019 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky

3 ETSI EN 303 471 V1.1.1 (2019-01)
Contents
Intellectual Property RIGNES.... ..ottt b e b e s 5
0 (<1170 (o R 5
MoOdal VErDS TEMINOIOGY .......ccveieeiieceeie sttt sttt e e s re s be e b e sbeeaeesbesreentesaeenseseesneenseseeeseensesseas 5
100 [0 (o] I 5
1 o0 o< TP PP PR TRPRIN 6
2 R S (10 6
21 INOIMBLIVE FTEFEIEINCES .......vviee et e ettt e e ettt e e ettt e e ettt eeeeateesseaaeessaabeeesassaessssesesesabesssanseesssassaesssnbenesssensssansneas 6
2.2 (0 (0 0= AV SR L= (= [0 T 7
3 Definitions, symbols and abbrevialions .............oovieeeriieere e e 7
3.1 [ L1 1 (o 1 7
3.2 Y 1210 9
33 FN o] o[ ( <Y/ L= (L0 ISR 9
4 Network Function Virtualisation (NFV) CONfigUrationS..........ccceeeeieneeie et esee e 10
41 AACCESS NELWOIK ...ttt et e e et et e e et e e s st e e e s e ateeeseaaeeessaseees s sseeessaseeessasbeesssssessassneesssbeeessantnnessnsenas 10
4.2 NFV and energy CONSUMPLION. .....c..ueieeieeiieeieesteseesees e este e e sseesseeseesaeesseesseanseessesseesseesseessensenssesssenssesnsesnensnes 11
5 NFV KPISTOr €nergy EffiCIENCY ......ooviiiiiiiisieste et 11
5.1 Energy efficiency based on data transfer (KPIEE-transter) ««e«eeeeeeereeremreesessesseeseesseessessseesesssssessseesseessesnsesnns 11
511 (1< 0= | TR 11
512 Data VolumME MEBSUNEH IN DITS........ooiieeieiiieie et eeee e ettt e ettt e s s e e e s st e e e s esaaeessesasessssbesssaseassssssnesssnsenessases 12
513 Data volume MEASUred iN PACKELS............ciiireeeiereie ettt ettt b et sb e n e 12
52 LR A= =0 1A= 01 TR 12
6 M EASUrEMENT CONAITIONS......ocievii ittt et e e e st s e st e s sbe e s e ba e s sbe s s sabessabessabeessbessabeseabessanes 12
6.1 GENEIAl FEQUITEIMENTS ... .eecvieieeieeete e ee e e teeste e e s e s e e sae e st easeesseeseeasaeseesseenseensesaeesaeesaeesseenseanseentenneesnsessensnnns 12
6.1.1 V=2 ST =001 0= o P 12
6.1.2 Detailed treatment Of aSSESSMENE PEMTOUS...........eiieiiieieeie e e st et e e et e e e saesra e seeaeeeesneeenes 14
6.2 S =TTz o L= T o 15
6.3 Measurement and tESt EQUIPIMENT .........oiieiiece et ee st e e ee e e e s re e teenteessessaesseesseeseeseensenneennns 15
7 M EBSUrEMENT IMELNOUS. ... ettt e e s et e e e e s seb e e e e s s ebb e e e s sabbeeessabbaeessasbeeessasbesessabeneessasrneesins 15
7.1 Measurement method for KPlee-bit transter 8NA KPIEE-packet transfer -+--eveveeerermeireeieiiiseie e 15
7.1.1 DEfiNItiON Of DAEAVOIUME. .....co ettt e et e st e e s s et e e e s e ba e e s sbeeesssbesesasenessssseeessnseeessanes 15
7.1.2 0 010 == TR 16
7.1.3 (B LS T g T o] I = 1 01T TR 16
8 M @BSUMEIMENE FEIIONT.......c.eeeueiteeee sttt ettt r et r s ae e st s me e e e sr e e e e sreese e nesme e e e areane e e e seesnnenenreas 16
Annex A (informative): History of network SChematiCs..........ccooveiiiieie i 17
Annex B (informative): Milestonesfor NFV effeCtiveness..........cccoeviieccieniciecc e 18
00 N 1 011 (oo 18t (o o [ 18
P AN S 1 1< | 18
B.3  COMPAIISONS. ... .ciueeieiiicteite et ettt et e teete e s be st e eateste e e e stesaeeatesteessebesseesseaaeesseseeeseentesteensenseeaeeseesneensesresnnans 19
11 PSP 20

ETSI



STN EN 303 471 V1.1.1: 2019 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky

4 ETSI EN 303 471 V1.1.1 (2019-01)
List of figures
Figure 1: Updated schematic of fixed and mobile access NEIWOIKS...........ccoeiieiieci e 10
FIQUrE 2: SCHEMELIC OF KPP EE transfer «+«+exeererseserrersereaterseeetessetetesteesseste e sbeseeesbeste st ebesbe st ebesbe st ebe s b et ebenbe st ebesbe st nbesbe st ebenneneeee 11
Figure 3: Schematic showing application Of Tkpi, TREPEAT @NA Al ....eciiiiieece et eee e 13
Figure 4: Detailed treatment of aSSESSMENT tIMING......cvieireieerieeee ettt sbe e b e 14
Figure A.1: Schematic of fixed and mobile communication Networks (June 2011).........cceeeereereerieninsie e see s ese e 17

ETSI



STN EN 303 471 V1.1.1: 2019 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky

5 ETSI EN 303 471 V1.1.1 (2019-01)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This European Standard (EN) has been produced by ETSI Technical Committee Environmental Engineering (EE).

National transposition dates

Date of adoption of this EN: 1 January 2019
Date of latest announcement of this EN (doa): 30 April 2019
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 October 2019
Date of withdrawal of any conflicting National Standard (dow): 31 October 2019

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.

Introduction

The present document specifies the method and metrics to determine the energy efficiency of operational Network
Function Virtualisation (NFV) applications and their associated infrastructure.

Any such implementation of NFV within the access network served is addressed by the general engineering and
associated energy management KPIs of the access network itself as described in ETSI EN 305 200-2-2 [i.2], ETSI
EN 305 200-2-3 [i.3] and ETSI GR NFV 001 [i.4].

ETSI
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1 Scope

The present document specifies the method and metrics to determine the energy efficiency of operational Network
Function Virtualisation (NFV) applications and their associated infrastructure when that infrastructure is implemented
outside the boundaries of the access fixed, cable and mobile networks which they serve.

The present document:

. Extends the Objective KPIsof ETSI EN 305 200-2-2 [i.2] (fixed access networks) and ETSI
EN 305 200-2-3 [i.3] (mobile access networks) to assess the impact of NFV when applied to those networks as
described in ETSI GR NFV 001 [i.4].

. Does not consider any assessment of energy saved by the implementation of NFV as there can be no time-
stamped comparison of an operational infrastructure from which functions have been removed to a virtualized
environment.

NOTE: InanICT network (e.g. afixed access network) comprising many Network Distribution Nodes (NDNSs)
with different loading levelsit is not clear that there will always be an energy consumption benefit - the
more relevant benefit being network and operational flexibility (such as reduced maintenance or increased
reliability).

The present document:

. Does not address the operational energy efficiency of specific Information Technology Equipment (ITE) such
as servers which may provide NFV facilities. Other ETSI EN documents (e.g. ETSI EN 303 470 [i.1]) have
been prepared to address such factors.

. Does not specify any assessment of the overall effectiveness of an NFV implementation although it contains
information in an informative annex regarding the technical milestones that would be required for thisto be
addressed in afuture revision of the present document.

The KPIs specified are primarily intended for trend analysis - not to enable comparison between individual
implementations of NFV unless the conditions of operation are "similar”.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
https.//docbox.etsi.org/Reference/.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI ES 202 336-12: "Environmental Engineering (EE); Monitoring and control interface for
infrastructure equipment (power, cooling and building environment systems used in
telecommunication networks); Part 12: ICT equipment power, energy and environmental
parameters monitoring information model”.

ETSI


https://docbox.etsi.org/Reference/

STN EN 303 471 V1.1.1: 2019 Urad pre normalizaciu, metroldgiu a skisobnictvo Slovenskej republiky

7 ETSI EN 303 471 V1.1.1 (2019-01)

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI EN 303 470: "Environmental Engineering (EE); Energy Efficiency measurement
methodology and metrics for servers'.

[i.2] ETSI EN 305 200-2-2: "Access, Terminals, Transmission and Multiplexing (ATTM); Energy
management; Operational infrastructures; Global KPIs; Part 2: Specific requirements;
Sub-part 2: Fixed broadband access networks".

[i.3] ETSI EN 305 200-2-3: "Access, Terminals, Transmission and Multiplexing (ATTM); Energy
management; Operational infrastructures; Global KPIs; Part 2: Specific requirements,
Sub-part 3: Mobile broadband access networks".

[i.4] ETSI GR NFV 001: "Network Functions Virtualisation (NFV); Use Cases'.

[i.5] ETSI GSNFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Conceptsin
NFV".

[i.6] ETSI GSNFV-TST 008: "Network Functions Virtualisation (NFV) Release 2; Testing; NFVI
Compute and Network Metrics Specification”.

[1.7] ISO/IEC 17788: "Information technology -- Cloud computing -- Overview and vocabulary".

[i.8] Mandate M/462: " Standardisation mandate addressed to CEN, CENELEC and ETSI in the field of
ICT to enable efficient energy use in fixed and mobile information and communication networks".

[i.9] CEN-CENELEC-ETSI (12-2011): "Framework Document for ESO Response to EU Mandate
M/462".

NOTE: Availableat
https://portal .etsi.org/Portal 'O/ T Bpages/ee/ D ocs ESO%20response%20t0%20M 462%20phase®0201%20.

pdf.

koniecnahladu - textdalejpokracujevplatenejverzii STN
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