SLOVENSKI STANDARD
SIST ES 203 682 V1.1.1:2020

01-julij-2020

Okoljski inZeniring (EE) - Zelena abstraktna plast (GAL) - ZmozZnosti upravljanja
energije v prihodnjih energijskih vozlis¢ih fiksnega telekomunikacijskega omrezja
- IzboljSan vmesnik za upravljanje omrezne energije v okoljih z virtualizacijo
omreznih funkcij (NFV)

Environmental Engineering (EE) - Green Abstraction Layer (GAL) - Power management
capabilities of the future energy telecommunication fixed network nodes - Enhanced
Interface for power management in Network Function Virtualisation (NFV) environments

Ta slovenski standard je istoveten z: ETSI ES 203 682 V1.1.1 (2020-02)

ICS:

19.040 Preskusanje v zvezi z Environmental testing
okoljem

33.040.01 Telekomunikacijski sistemi  Telecommunication systems
na splosno in general

SIST ES 203 682 V1.1.1:2020 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST ES 203 682 V1.1.1:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST ES 203 682 V1.1.1:2020
https/standards.iteh.ai/catalog/standards/sist/5£810d6a-e508-4993-9761-
bf0d995bbbb5/sist-es-203-682-v1-1-1-2020



ETSIES 203 682 vi.1.1 2020-02)

<

ETSI STANDARD

Environmental Engineering (EE);
EFebr SHANDABR BB &N G,

Power management capabilities.of)the future energy

telecommunication fixed network nodes;

Enhanced Interface for.power managementin Network
. bf0d995bbbb5/sigt~es-203- »F\ZIT:I-] -2020 .
Function Virtualisation (NFV) environments




2 ETSI ES 203 682 V1.1.1 (2020-02)

Reference
DES/EE-EEPS22

Keywords
energy management, 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 & 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 prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

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.org/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 2020.
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



3 ETSI ES 203 682 V1.1.1 (2020-02)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 9
01 Yo (o ST 9
AV TeTo = L= g oY = 01T 070] oo | OSSPSR 9
L gL [N o1 o] o ISR 9
1 o0 o< TSP PSP 10
2 REFEIBINCES .....cceeeeee ettt b bbb e b et e e et Re e bt e be e bt st et et et e e e e nenre b ee 10
21 INOIMBLIVE FEFEIENCES ...ttt ettt sttt et e e et e e st e besae et e e st eaeeneess e eeseeebesaeeaeeneeeeseeseeseeeneeneeneeneeses 10
2.2 [INfOrMELIVE FEFEIENCES..... .ottt ettt b bt ae et e et et bt bt e a e et e e e b sheebesneene e e enrees 10
3 Definition of terms, symbols and abbreviations............ccoveeciiieiineee e 11
31 1= 10T STRUS PR 11
3.2 Y 1210 SRS 13
33 F Y o] 1= V7= 0] PR 13
4 (0 = o 0] 1o SRS 13
4.1 GrEen ADSITECHTION LAYES ...ttt et b et b e st b e bbb et eb et b e bt nb e b 13
4.2 NFV architeCtural FramEWOIK..........couoiie e ettt b et se e e e 14
420 LCTc 0T = 1 OSSP PSPPTSTN 14
42.1 NFV Management and Orchestration OVEIVIEW ..........ccccevcueieeieereereeie e seeseesteeie s e ssaesseesreesseenessneesnes 14
4210 LC T o1c = LTRSS 14
4211 Virtualised Network FUnCtion SCalimgh. ... m ke B B B e e L e e T e e eeseeeseeeseeenneeneesneesneeenenennns 15
4212 NEIWOrK SErVICE SCaliNg ... i e e s 17
422 NFV INfrastrUuCtUre OVErVIEW ., ducoscxen- selh somermonrdl e s em e sgmm ot de e eveeneeneenenseessesesssessesseessessessessessesneensessens 18
4220 GEneral OVEIVI B ... e 18
4221 HYPENVISOr DOMAIN OVEIVIEWW ...ttt sttt sttt et se et b e et b e e e e et e see e et sae e ebesbennenea 18
5 GALV2 Energy-Aware States definitioN .., ... rarssseresasvies R h e 2R (YR AR QT ereveeseesessessessnssessnsansrsnnns 18
5.0 General description................ Py AT fa et oAt = ()2« FE@EY e b e e e ) (Y HfY # e seeseeranssanssaeesaeensenssssssseessenssenssenssens 18
51 Identification Of the ETSI NFV ENEITIES ......ccvieirieiirierecsesee ettt s neens 18
5.1.0 N L 011/ o= 18
511 Identification Of & NEIWOIK SEIVICE........oiiieiiieieeeee ettt sae b e 19
512 Identification of aVirtualised NetWOrk FUNCLION .........cooiiiiiiiieee e 19
513 Identification of a Virtualised Network FUNCtion COMPONENE.........ccoireirericinenee e 19
514 Identification of aVirtualiSation CONTAINEY ..........ccooiiiiiri et neeneens 19
52 Identification of a given (CD, HD) COMDINGLION..........coiiiiiriiieirieeet et 19
53 Identification of a given Energy-Aware State of aNFV ity .......ccoiiiireininereenee s 19
54 VINFC ENEIQY-AWEIE SEALES .......coviiuiitiieetertestis ettt sttt r et r et nesn e e e s r e resneere e ne s 20
54.1 VNFC Energy-Aware StateS defiNition .........cooreiririiereesese s 20
5.4.2 VNFC Energy-Aware States in the Vdu information element.............cceve e 21
55 VINF ENEIQY-AWEIE SLALES.......coiuiiiiieiiiie ittt ste sttt sie st s e sbae e sbeesaee e sateesaee e sabeesate e sabeebeesabeesseeesbeeenseeee 21
551 VINF Energy-Aware StateS AefiNitiON .......cccueiiiiieiecse et e st e e enaeenaesnaesnees 21
55.2 VNF Energy-Aware Statesin the VNFD information element ............ccooeveeveeie e s 22
55.3 VNF Energy-Aware States in the VnfDf information € ement............cccoveveeveece e 22
5.6 NS ENEIQY-AWEIE SEBEES. ......ccueiueeiieeeitete ittt e r et e e se e s s bt bt e b e e e se e nenresr e eresaeene e e enre e 22
56.1 NS Energy-Aware StateS definitioN .........cccoi i 22
56.2 NS Energy-Aware Statesin the NSD information &lement ..o 23
6 GALV2 Green Standard INTEITACE..........ccuiiiiiiiereee et 23
6.0 GALV2 INEITaCe QENEIAIITY ... eeceeeieese ettt ettt e te st e st e s re e teeee s e e saeesseeseenseenteeneesneesneesneas 23
6.1 (VRS To g Th o o] o= o] 24
6.1.0 LCTc 0T = 1 OSSP PSPPTSTN 24
6.1.1 (@Y= S N LY o X = L= 10 oo | 24
6.1.1.1 TS oL C T N SR o o= = 1) o SR 24
61111 (D= S'ei g o1 o] o [P SO T O RPP OO 24
6.1.1.1.2 [NPUL PAIBIMELETS.......eeiiieieie it s e s s e e sr b e e e 24
6.1.1.1.3 OULPUL PAIBIMELEIS ...ttt et r e e er e bt e e e resrenr e resnesr e e e ennennens 25

ETSI



6.1.1.14
6.1.1.2
6.1.121
6.1.1.2.2
6.1.1.2.3
6.1.1.24
6.1.1.3
6.1.1.3.1
6.1.1.3.2
6.1.1.3.3
6.1.1.34
6.1.14
6.1.14.1
6.1.1.4.2
6.1.2
6.1.2.1
6.1.2.11
6.1.2.1.2
6.1.2.1.3
6.1.2.14
6.1.2.2
6.1.22.1
6.1.2.2.2
6.1.2.2.3
6.1.2.24
6.1.2.3
6.1.231
6.1.2.3.2
6.1.2.3.3
6.1.2.34
6.1.24
6.1.24.1
6.1.24.2
6.1.24.3
6.1.24.4
6.1.25
6.1.251
6.1.25.2
6.1.25.3
6.1.2.54
6.1.2.6
6.1.2.6.1
6.1.2.6.2
6.1.2.6.3
6.1.2.6.4
6.1.2.7
6.1.2.7.1
6.1.2.7.2
6.1.2.8
6.1.2.8.1
6.1.2.8.2
6.1.3
6.1.3.1
6.1.31.1
6.1.3.1.2
6.1.3.1.3
6.1.3.14
6.1.3.2
6.1.32.1
6.1.3.2.2
6.1.3.2.3
6.1.3.24

4 ETSI ES 203 682 V1.1.1 (2020-02)

OPEFALTON FESUITS. ...ttt bbbt bbb et b et nb e bt 25
SCAIE NS OPEIALTON......eeieeitiree ettt bt h et b e bbbt bbb e e b e s e bt bt b e e b e nn e ens 25
(D= S'wi g o1 o] o [P SOS O RTPOTOTURRR 25
[NPUL PAIBIMELEIS.......eeiieieie it s e s r e s s sa e e s e e b e r e a e s e e 25
OULPUL PAIBIMELEIS ...ttt se b e r bt e e e b s e er e resneer e e e ennennen 26

(@ 01c = 10] 0 1 7= U 1 (SR 26

(0 o0 =t N AT 0] 1= £ o o S 26
D1 1 (o) o 26
INPUL PAIBIMELENS ... .ottt sttt sttt st e st e e st e s b e e st e e eabe e s beeebee e beeebeesabeeebeeenbeeenneeees 26
OULPUL PAIAIMELEN'S ....eeiveeitie ettt sttt et e st e et e st e e be e e be e e s be e e be e e sbeeebe e e sbeeebeesabeesabeesnbeeenbee s 27
OPENALTON FESUITS. ...ttt b et b bbb et b et sb e b 27
INOLITY OPEIBIION ...ttt b e e b e e bt b e et eb e se et eb e seeb e sb e e ebesbeneebeebennenens 27
D= S'w g o1 [o] o [P SOTO PP OTRTURPRRR 27
NsLcmOperati onOCCUrenCENOLIfi CaLION ..........eeeviriiirieriere et 28
Or-VNFM FEFEIENCE POIML ...ttt ettt et b e et se et b e se et et e s b e e et e sbe e enesbeneenea 29
INStANLIAEE VINF OPEIELION ....cveeiecteiee ettt st 29
D1 1 (o) o 29
INPUL PAIBIMELENS ... .ottt sttt sttt st e st e e st e s b e e st e e eabe e s beeebee e beeebeesabeeebeeenbeeenneeees 29
OULPUL PAIAIMELEN'S ....eeiveeitie ettt sttt et e st e et e st e e be e e be e e s be e e be e e sbeeebe e e sbeeebeesabeesabeesnbeeenbee s 29

(@ 01c = 10] 0 1 7=- U (S 29
o LY V0] o = 1 oo TS 29
01 o) o 29
[NPUL PAIBIMELETS.......eeiieiie it st sae e s b b e r e e e s e e 29
OULPUL PAIBIMELEIS ...ttt se b e er e bt a e e e resreer e resresr e e e ennennen 30
OPEFALTON FESUITS. ....eetieeetit ettt bbbttt et b et b e et b et be bt 30
SCAlE VINF 10 LEVE] OPEIELION.........eeceiitieeieitie ettt nn s 30
DesCription T Hee e Gt LA T T A R 0 0 T L T T s 30
UL P A S .. e e e e e e s 30
OULPUL PAraMELEN'S .. 4¢ o dhsmm cmeme go T erme oms il gt on b sin Home e ey e B eveeeteeesteeenneeesbeeesbe e e steeesbe e steesabeesbeeenree s 30
(O701c = 10] 0 I 7= U 1 (T S 30
Change VINF Flavour OPEIatioN ..........ccueieeieeieeiireceeseeseestee e etesaesaeesseesseesteeassseesseesseensesssessenssesssnns 30
DesCription ......eocvecveeii e 200 000 L L L2l 30

[ nput parametersics.ich.alnaalog/standadsLsiol 810d02:6508-4993:970 .o 31
Output parameters (092 hhhhisisnes: 203082l L2l 31
OPEFALTON FESUITS.....eetieectitieet ettt bbbt et b bbbt b et eb b 31
OPErate VINF OPEIETION ...ttt b et et e st b s b b b e b nn s 31
D= S'w g o1 [o] o [P SOTO PP OTRTURPRRR 31
[NPUL PAIBIMELETS.......eeiiieieie it s e s s e e sr b e e e 31
OULPUL PAIBIMELEIS ...ttt et r e e er e bt e e e resrenr e resnesr e e e ennennens 31

(@ 01c = 10] 0 I 7= U 1 (S 32
Modify VNF INfOrmation OPEIraliON...........ciueieerieeii e eieeieseesees e e ste e ses e e e sseesaeeeeeneesnaessaesseesnens 32
01 o) o 32
INPUL PAIBIMELENS ... ettt sttt st e st st e s be e st e e eabe e s beeebe e s beeebeesabeeebeeenbeeenseeees 32
OULPUL PAIBIMELEN'S ....eecveeiieeciee sttt et et e st e st e s be e s be e e bee e be e e sbeeebe e e sbeeenbeesabeesabeesnbeesnbee s 32

(@7 01c = 10] 0 1 7= U (S 32
INOLITY OPEIBIION ...tttk b e e b e e h b ettt se et eb e seeb e sb e e ebesbeneebeebenneneas 32
(D= S'ei g o1 o] o [P SO T O RPP OO 32
VnfLemOperationOccUrrenCeNOLITICaLION. .........ccivirieiriresiereeree e 32
Virtualised Resources Management interfacesin indireCt mode ...........cocoeereineneenennenee e 33
11 0o 1 o PP 33
Virtualised COMPULE INTEITACES .......coveueiireeieite ettt b bbb sre e ene s 34

(O VA (= 1= = 1o oo | | 34
Allocate Virtualised Compute RESOUICE OPEIatiON .......ccvecveeeereeseesieeeeteseeseeseesreesseseeseesseesseeseens 34
D1 (o) o 34
INPUL PAIBIMELENS ... ettt sttt st s st e st st e e s b e e st e e eabe e s be e e bt e s beeebeesabeeebeeesbeeenseeees 34
OULPUL PAIBIMELEN'S ....eeiveeiiee et eiee ettt sttt e st et eebe e s bee e be e e sbeeebe e e sbeeenbeesabeesabeesnbeeenree s 34
OPEFALTON FESUITS......eetieeetiteet ettt b et b b et b et nb e b 35
Update Virtualised Compute RESOUICE OPEIaLiON .........civeuerierieieriereeieete sttt seene e neenens 35
(D= S'ei g o1 o] o [P SO T O RPP OO 35
[NPUL PAIBIMELETS.......eiieieieie et st sa e e s r e b r e a e s sn s 35
OULPUL PAIBIMELEIS ...ttt r e s er bt e e e r e s e nr e resreer e e e ennennen 35
OPEFALTON FESUITS......eetieeetiteet ettt b et b b et b et nb e b 35

ETSI



6.1.3.3
6.1.331
6.1.33.2
6.1.33.3
6.1.3.34
6.1.34
6.1.34.1
6.1.34.2
6.1.4
6.14.1
6.14.11
6.1.4.1.2
6.1.4.1.3
6.14.14
6.1.4.2
6.14.2.1
6.1.4.2.2
6.1.4.2.3
6.1.424
6.1.4.3
6.143.1
6.1.4.3.2
6.1.4.3.3
6.1.434
6.1.44
6.1.44.1
6.1.44.2
6.1.5
6.151
6.1.51.1
6.1.5.1.2
6.1.5.1.3
6.1.5.14
6.1.5.2
6.1.52.1
6.1.5.2.2
6.1.5.2.3
6.1.5.24
6.1.5.3
6.1.53.1
6.1.5.3.2
6.1.5.3.3
6.1.5.3.4
6.1.54
6.1.54.1
6.1.54.2
6.1.54.3
6.1.54.4
6.1.55
6.1.551
6.1.5.5.2
6.1.5.5.3
6.1.554
6.1.5.6
6.1.5.6.1
6.1.5.6.2
6.1.5.6.3
6.1.5.6.4
6.1.5.7
6.1.5.7.1
6.1.5.7.2
6.1.5.8

5 ETSI ES 203 682 V1.1.1 (2020-02)

Scale Virtualised CoOmpute RESOUICE OPEIELIiON ........c.eitireeeireieeiireieeeesteseeie e eees 35
(D= S'ei g o1 o] o [P SO T O RPP OO 35
[NPUL PAIBIMELETS.......eeiiieieie it s e s s e e sr b e e e 36
OULPUL PAIBIMELEIS ...ttt s r e e r b e e e resreen e resbeer e e e ennennen 36
OPENALTON FESUITS.....eetieeetit ettt bbbttt b et b et b st nb e b 36

[N L0 L) Y 0] < = £ oo S 36
[0 1S 1 o) o 36
VirtualisedResourceChangeNOLifiCalION .........c.eveiee e 36

A YA 0 T === (0T oo L S S 37

Allocate Virtualised Compute RESOUICE OPEIatiON .......cceecveeeeeiesieesieeieeteseeseeseesreeseeeneseesseesseeseens 37
(D= S'wi g o1 o] o [P OSOTTSOTRP U OROTURPRRR 37
[NPUL PAIBIMELETS.......eeiiieieie it s e s s e e sr b e e e 37
OULPUL PAIBIMELEIS ...ttt e b e er bt e e e resreer e resreer e e e ennennens 37
OPENALTON FESUITS.....eetieeetiteeet et b ettt b et b et e b et b b 37

Update Virtualised Compute RESOUICE OPEIaLiON .........civeuerierieieriereeieete st eie e seeie e neenens 37
D= S'w g o1 [o] o [P SOTO PP OTRTURPRRR 37
INPUL PAIBIMELENS ... e itie ettt sttt st sttt e st st e s be e st e e e abe e s beeebe e s beeebeesabeeebeeesbeeenseeees 38
OULPUL PAIBIMELEN'S ....eecveeiieeciee sttt et et e st e st e s be e s be e e bee e be e e sbeeebe e e sbeeenbeesabeesabeesnbeesnbee s 38
(@7 01c = 10] 0 I 7= U 1 (S 38

Scale Virtualised Compute RESOUICE OPEIaiON.........eccuveierieseesieeieseeseeseeesteesaeeeesseesreesse e e eneesseeseens 38
01 (o) o 38
INPUL PAIBIMELENS ... ettt ettt ettt st st e e s bt e st e e eabe e s beeebe e s beeebeesabeeebeeesbeeenseeees 38
OULPUL PAIBIMELEIS ...ttt se e e b bt e e e r e seeer e resnesre e e ennennen 38
OPEFALTON FESUITS......eetieeetiteet ettt b et b b et b et nb e b 38

INOLITY OPEIBEIION ...ttt ek b e e b e e st b e e st eb e s e e e bt seeb e sb e e ebesbeneebeebenneneas 39
(D= S'wi g o1 o] o [P SOS O RTPOTOTURRR 39
Virtuali sedResourceChangeNGtificati Om k. . B 2 H N B N et 39

AV aVE 0100 TS = = 15 60 00 ] | it e b rrrrs e s errrrs U rorrors RO ST USSP USROS 39

Instantiate VINF OPEIati O du e solh grserress i aaee s s sonlrmeeusm snedeeeseensesnsenssesssessasssnesseessessesssssssessseessenssenns 39
1S ] o) o e 39
INPUL PAIBIMELENS ... ettt sttt st e st st e s be e s be e eabe e s beeebeesbeeebeesabeeebeeesbeeenseeens 40
Output parameters .........20 il 00a bl Liallall 40
Operation'results: s, leh.alcalalog/standands/ustaf 810d08:6508-4993-970 oo 40

Scale VNF operationb0d222hhhhd/sisines: 2030820 Lala L2020 40
(D= S'wi g o1 o] o [P SOS O RTPOTOTURRR 40
[NPUL PAIBIMELETS.......eiiieieie it st e e sa e s s s e s e e b e a e s e e 40
OULPUL PAIBIMELEIS ...ttt sttt se b e er bt e e e b sreer e resresr e e e ennennen 41
OPEFALTON FESUITS......eetieeetiteet ettt b et b b et b et nb e b 41

SCAlE VINF 10 LEVE! OPEIELION. ......ueeceiitieeiiitieet ettt nn s 41
01 (o) o 41
INPUL PAIBIMELENS ... .ecvii ettt sttt st sttt e st st e e s be e st e e e abe e s beeebe e s beeebeesabeeebeeenbeeenseeees 41
OULPUL PAIAIMELENS ....eeiveeiiie ettt ettt st e ettt e e e et esbe e e bee e be e e sbee e be e e sbeeenbe e sabeeeabeesnbeesnree s 41
(@ 01c = 10] 0 I 7= U 1 (S 41

Change VINF Flavour OPEIratioN ..........cccueieeieeieeieeieeseesieesiee e etesaesaaesreesseesaeeassneesneesseessesssessensseessnns 41
D1 1 (o) o 41
[NPUL PAIBIMELETS.......eeiiieieie it s e s s e e sr b e e e 42
OULPUL PAIBIMELEIS ...ttt se b e er e bt a e e e resreer e resresr e e e ennennen 42
OPEFALTON FESUITS.....eetieectitieet ettt bbbt et b bbbt b et eb b 42

OPErate VINF OPEIETION ...ttt b et b et b et b s bbb e b nn e ens 42
(D= S'ei g o1 o] o [P SO T O RPP OO 42
[NPUL PAIBIMELETS.......eeiiieieie it s e s s e e sr b e e e 42
OULPUL PAIAIMELEN'S ....eeieee ittt ettt e et e st e st et e st e s b e ebe e e be e e be e e sbeeebe e e sbeeebeesabeesabeesnbeeenbee s 42
(@7 01c = 10] 0 I 7= U 1 (S 43

Modify VNF INfOrmation OPEIralioN...........ciueieerieii e eiesee s eeste e see e s sneesaeeeeenaesnaessaesseesnees 43
D1 1 (o) o 43
INPUL PAIBIMELENS ... ettt sttt st s st e st st e e s b e e st e e eabe e s be e e bt e s beeebeesabeeebeeesbeeenseeees 43
OULPUL PAIBIMELEIS ...ttt se b e er e bt a e e e resreer e resresr e e e ennennen 43
OPEFALTON FESUITS......eetieeetiteet ettt b et b b et b et nb e b 43

INOLITY OPEIBIION ...tttk b e e b e e h b ettt se et eb e seeb e sb e e ebesbeneebeebenneneas 43
(D= S'ei g o1 o] o [P SO T O RPP OO 43
VnfLemOperationOccurrenCeNOLITICaLION. .........cciirieirireirtereer e 43

SEL CONFIGUILTION ...ttt b et bbbt b e et b s b e b b e e b e enis 44

ETSI



6.1.5.8.1
6.1.5.8.2
6.1.5.8.3
6.1.5.84
6.2
6.2.0
6.2.1
6.211
62111
6.2.1.1.2
6.2.1.1.3
6.2.1.14
6.2.2
6.221
6.2211
6.22.1.2
6.2.2.1.3
6.22.14
6.2.2.2
6.2.22.1
6.2.2.2.2
6.2.2.2.3
6.22.24
6.2.2.3
6.2.23.1
6.2.2.3.2
6.2.24
6.224.1
6.2.24.2
6.2.3
6.23.1
6.2311
6.2.3.1.2
6.2.3.1.3
6.2.3.1.4
6.24
6.24.1
6.24.1.1
6.24.1.2
6.24.1.3
6.24.14
6.2.5
6.251
6.251.1
6.2.5.1.2
6.2.5.1.3
6.2.5.1.4
6.2.5.2
6.2.5.2.1
6.2.5.2.2
6.2.5.2.3
6.2.524
6.253
6.2.53.1
6.2.5.3.2
6.254
6.2.54.1
6.2.5.4.2
6.2.54.3
6.2.54.4
6.3
6.3.0

6 ETSI ES 203 682 V1.1.1 (2020-02)

(D= S'w g o1 o] o [P SOPTOTR PP OO 44

[NPUL PAIBIMELETS.......eiieieieie et st sa e e s r e b r e a e s sn s 45
OULPUL PAIBIMELEIS ...ttt et r e e bt e e e e e b seeer e resreen e e e ennennen 45
OPEFALTON FESUITS. ...ttt bbbt bbb et b et nb e bt 45
REIEASE OPEIBIIONS.......ctieeieiteie ettt b e bbb bbb bt b e b b e e bt b e b bt e b e s eb e bt e et bt e e e e bt e e e ens 45
LT 0T = | T 45
(@21 = S N Yo X = L= = 1= oo | P 45
(0 o0 = (=X 0] 0 = 1 o o TSR 45
01 (o) o 45

INPUL PAIBIMELENS .....eieie ittt sttt sttt st e st st e e s be e s be e eabe e sabeeebe e s beeebeesabeeebeeesbeeenseeees 45
OULPUL PAIBIMELEIS ...ttt se b e r et e e e reseeen e resreer e e e enneneen 46
OPEFALTON FESUITS.....eetieectitieet ettt bbbt et b bbbt b et eb b 46
Or-VNFM FEFEIENCE POIML ...ttt ettt b e et b e et et b e se et et e s e e e et e sbe e ebesbeneenea 46
OPErate VINF OPEIATION ....cvieiiiteieeiietese ettt b et s et b et b s b b e e b na e ens 46

(D= S'ei g o1 o] o [P SO T O RPP OO 46

[NPUL PAIBIMELEIS.......eeiieieie it s e s r e s s sa e e s e e b e r e a e s e e 46
OULPUL PAIBIMELENS ....eeiveeiiee et tee st et et e st e s be e be e e b e bee e be e e sbeeebe e e sbeeenbe e sabeesabeesnbeeenree s 46

(@7 01c = 10] 0 I 7= U 1 (S 46
Modify VNF INfOrmation OPEIraliON...........cieeieeiieii e eiesiesee e e sie e es e sseesaeeneeeneesnaessaesseesnees 47
01 (o) o 47

INPUL PAIBIMELENS ... ettt sttt s s b st st e s be e s bt e eabe e sabeeebeeebeeebeesabeeebeeesbeeenseeees 47
OULPUL PAIBIMELENS ....eeiveeiiie ettt ettt et et e et et e s be e be e s be e e bee e be e e sbeeebe e e sbeeenbeesabeesabeesnbeesnree s 47
OPENALTON FESUITS.....eeeieeetiteeet ettt bbbttt b et b et b et b bt 47
INOLITY OPEIBIION ...ttt et b e et b e e h b et eb e se e e eb e seeb e sb e e ebesbeneeneebenneneas 47

D= S'w g o1 [o] o [P SOTO PP OTRTURPRRR 47
VnfLemOperationOccurrenCeNOLITICaLION. .........ccivirieiiirieire e 47
Virtualised Resources M anagementiinterfacesin i ndineCt MOde 1t B b e e reeeseneeieserere e 48
TP U ON . e e 48
Virtualised CoOmMPULE TNLEIFACES L cu rewsleer o e ron e esin st deeresneesneeseeesseesteessesssesseesseesseessesssessssneesnns 48

(O VA (= 1= 0= 0101 o0 | 49
Update Virtualised Compute RESOUICE OPEIaLiON .........ecveeierieiieesieesieeseeeseeeeeseesseesseesseesseeseesseesseessens 49
DesCription ......eocvecveeii e 200 000 L L L2l 49

[ nput parametersics.ich.alnaalog/standadsLsiol 810d02:6508-4993:970 .o 49
Output parameters (092 hhhhisisnes: 203082l L2l 49
OPEFALTON FESUITS.....eetieectitieet ettt bbbt et b bbbt b et eb b 49

ViV NEM FEFEIENCE POINL. ..ottt ettt b et b et b bt b e n s 49
Update Virtualised Compute RESOUICE OPEIaLiON .........civeuerierieerierieieete sttt ese e neenens 49

(D= S'ei g o1 o] o [P SO T O RPP OO 49

[NPUL PAIBIMELETS.......eiieieieie et st sa e e s r e b r e a e s sn s 49
OULPUL PAIBIMELENS ....eeiveeiiie ettt e ettt sttt e s be e s bt e s be e e s bee e be e e sbeeebe e e sbeeebeesabeesabeesnbeesnbee s 49

(@ 01c = 10] 0 I 0= U 1 (SR 49

VeV NfM-EM FEfEIrENCE POINL........oieeeieeseeee et te et et e s et este e sreesteeee et e sseesseanteenseensessenssnessens 50
(@701 = LY A\ 0] o< = 4 o] o S 50
01 (o) o 50

INPUL PAIBIMELENS ... e itie ettt sttt st sttt e st st e s be e st e e e abe e s beeebe e s beeebeesabeeebeeesbeeenseeees 50
OULPUL PAIBIMELEIS ...ttt se b e er e bt a e e e resreer e resresr e e e ennennen 50
OPEFALTON FESUITS......eetieeetiteet ettt b et b b et b et nb e b 50
Modify VNF INfOrmation OPEraLiON.........cciuiieirieeeierieiete sttt sb e eb e e ebe e e b b seenens 50

(D= S'ei g o1 o] o [P SO T O RPP OO 50

[NPUL PAIBIMELETS.......eeiiieieie it s e s s e e sr b e e e 50
OULPUL PAIBIMELEIS ...ttt se b e er e bt a e e e resreer e resresr e e e ennennen 50

(@7 01c = 10] 0 I 7= U 1 (S 50

[N L0 L) Y 0] < = £ o o OSSR 51
D1 (o) o 51
VnfLcmOperationOCCurrenCENOLITICaLION ........ccueiee e 51

= A 00 1Ko 101 1o o OSSR 52

(D= S'ei g o1 o] o [P SO T O RPP OO 52

[NPUL PAIBIMELETS.......eiieieieie et st sa e e s r e b r e a e s sn s 52
OULPUL PAIBIMELEIS ...ttt se b e er e bt a e e e resreer e resresr e e e ennennen 52
OPEFALTON FESUITS......eetieeetiteet ettt b et b b et b et nb e b 52
MONITOFTNG OPEIBLIONS ......ecvetieeterteeetert ettt ettt sttt s bt e st bt e st bt sb e st b e e e s e bt st e e eb e s e st bt b e se bt e e e eneneennens 52
(CTC 0T = ] TSP P O SP PO PPPUSRPRPTON 52

ETSI



6.3.1
6.3.1.0
6.3.11
6.3.1.11
6.3.1.1.2
6.3.1.1.3
6.3.1.14
6.3.1.2
6.3.121
6.3.1.2.2
6.3.1.2.3
6.3.2
6.3.2.0
6.3.2.1
6.3.21.1
6.3.2.1.2
6.3.2.1.3
6.3.2.14
6.3.2.2
6.3.2.2.1
6.3.2.2.2
6.3.2.2.3
6.3.3
6.3.3.1
6.34
6.3.4.0
6.34.1
6.34.1.1
6.34.1.2
6.3.4.1.3
6.34.14
6.3.4.2
6.34.21
6.3.4.2.2
6.3.4.2.3
6.3.5
6.3.5.0
6.3.5.1
6.3.5.1.1
6.3.5.1.2
6.3.5.1.3
6.3.5.14
6.352
6.3.52.1
6.3.5.2.2
6.3.5.2.3
6.3.6
6.3.6.0
6.3.6.1
6.3.6.1.1
6.3.6.1.2
6.3.6.1.3
6.3.6.1.4
6.3.6.2
6.3.6.2.1
6.3.6.2.2
6.3.6.2.3
6.3.6.3
6.3.6.3.1
6.3.6.3.2
6.3.6.4
6.3.6.4.1

7 ETSI ES 203 682 V1.1.1 (2020-02)

OS-Ma-NFVO FEfEIENCE POIML........cueeteieeeeteste ettt ettt et b e b b se b b neenen 52
GONETAIITY ..ttt h bbb ek h e R R R R R R R bR bR n Rt e e bt e ens 52
Create PM JOD OPEIaHION........couiiiiieiiitieet e bbb e 52

(D= S'wi g o1 o] o [P SO T SOT PP ORO TR 52
[NPUL PAIBIMELETS........eeiie ittt e s s s s esr e b e r e a e s sn e 53
(O 011 01U 0= =111 (= £ PRSPPI 53
(@ 01c = 10] g I 7= U 1 (SR 53
[N L0 L) Y 0] < = £ o o S 53
01 (o) o 53
Performancel nformationAvailabl ENOLIfiCaLION .........cceeeiiiiriiie e 53
ThresholdCroSSEANOLHFICAION..........oiiiieeie et et nee e 54

Or-VNFM FEFEIENCE POIML ...ttt ettt b e et b e e et b se et et sb e e et e sbe e ebesbennenea 54
LCTC 0 1C = LSOO PTSURRR 54
Create PM JOD OPEIaHION........ccuiiiiiieiitiee e bbbt 54

(D= S'ei g o1 o] o [P SO T O RPP OO 54
[NPUL PAIBIMELEIS.......eeiieieie it s e s r e s s sa e e s e e b e r e a e s e e 54
OULPUL PAIBIMELENS ....eeiveeiiee et tee st et et e st e s be e be e e b e bee e be e e sbeeebe e e sbeeenbe e sabeesabeesnbeeenree s 55
(@7 01c = 10] 0 I 7= U 1 (S 55
[N L0 L) Y 0] < = £ o o S S 55
01 (o) o 55
Performancel nformationAvail abl ENOLIfiCaLION.........cceieiieiiii e 55
ThresholdCroSSEONOLIFICALION..........coviiietere et e 55

Virtualised Resources Performances Management interfacesinindirect mode..........ccccoovevnincinenienenn 56
0100 1 1 o PR 56

OF-V i TEFEIBINCE POIML......c.eitieeteieeiet ettt ettt e et eb bbbt b et b e b e e bt sb e e eb e s b e e ebesbeneebenbeneenen 56
LCTC 01 = LSOO T PRSPPSO 56
Create PM Jobjoperati onct A LB A R R T L T Je s 56

[D]=S'w g o1 0] BTt e oo rerret oo o rrrrrn N o rrrrrs U OSSR OR TR 56
INPUL PAraMELErS..... 4 v dem ememe ol crme svesrdlages s e sonbem v egmn ot e snessnteeesessbeesnseessseesssessbeesnseessbeesnsneees 56
L@ 011 01U 0= =111 [ £ T ST PSPPSR 57
(@ 01c = 10] 0 I 7= U 1 (S 57
Notify operation................o2ba b 20 000 VL L LU 57
Descriptionandards.iehhalcaalogstandands sl 810d08:6308-4993:970 oo 57
Performancel nformationAvailableNotification vl - Lz 2020 e 57
ThresholdCroSSEAN Ot FICALION..........oiiiieeie et s ae e e e e 57

ViV NEM FEFEIENCE POINL. ..ottt ettt b et b et b bt b e n s 58
LCTC 0 1C = LTSRS PTRURRO 58
Create PM JOD OPEIaHION........couiiiiieiiitieet e bbb e 58

(D= S'ei g o1 o] o [P SO T O RPP OO 58
INPUL PAIBIMELENS ... ettt sttt st e st st e s be e s be e eabe e s beeebeesbeeebeesabeeebeeesbeeenseeens 58
OULPUL PAIBIMELENS ....eeiveeiiee ettt et ettt e st e s be e e b e s bee e be e e sbee e be e e sbeeebeesabeesabeesnbeeenbee s 58
(@ 01c = 10] 0 1 0= U 1 (SR 58
[N L0 L) Y 0] < = £ o o SR 58
01 (o) o 58
Performancel nformationAvailabl ENOLIfiCaLION .........cceeeiiiriiiiee e 59
ThresholdCroSSEANOLHFICAION..........oieiieeee e s ne e e 59

VeV NFM FEFEIENCE POINT ..ottt bbbt bbb et b e n e 59
LCTC 01 = LSOO T PRSPPSO 59
Create PM JOD OPEIEHION........ccuiiiiieiireiict ettt 59

(D= S'ei g o1 o] o [P SO T O RPP OO 59
[NPUL PAIBIMELETS.......eeiiieieie it s e s s e e sr b e e e 60
OULPUL PAIAIMELEN'S ....eeieee ittt ettt e et e st e st et e st e s b e ebe e e be e e be e e sbeeebe e e sbeeebeesabeesabeesnbeeenbee s 60
(@7 01c = 10] 0 I 7= U 1 (S 60
[N L0 L) Y 0] < = £ o o OSSR 60
D1 1 (o) o 60
Performancel nformationAvailabl ENOLIfiCaLION..........cceeeiiiriiiiee e 61
ThresholdCroSSEONOLHFICAION..........ooiiieeie e et nee e e e 61
INOLITY OPEIBIION ...ttt b e b e st b e et eb e s e et et e seeb e sb e e ebesbeneebeebenneneas 61
(D= S'ei g o1 o] o [P SO T O RPP OO 61
IndicatorValueChangeNOLifiCaLION.............ceiireiie st 61
Get INGiCALON VAIUE OPEIBEIION.....c.eiuiitieeieeteitee ettt ettt b et b s b b s b nn e enas 62
(D= S'ei g o1 o] o [P SO T O RPP OO 62

ETSI



8 ETSI ES 203 682 V1.1.1 (2020-02)

6.3.6.4.2 [NPUL PAIBIMELETS........eiiiiii it st s sae e sr e b e r e e e s s 62
6.3.6.4.3 OULPUL PAIBIMELEIS ...ttt r e s er bt e e e r e s e nr e resreer e e e ennennen 62
6.3.6.44 OPEFALTON FESUITS.....eetieectitieet ettt bbbt et b bbbt b et eb b 62
6.3.6.5 INOLITY OPEIBEIION ...ttt bbb s h b et eb e se e e b e seeb e sb e e ebesbeneebeebenneneas 62
6.3.65.1 (D= S'w g o] [o] o [P SO T PTOTRPUT OO 62
6.3.6.5.2 BN [0 T 0] o 11 o LSS 62
6.3.6.5.3 ATETTDULES ... ettt bbbt e e b bt e bt s aeehe e e e e e neese e et e saeese e e enne e 62
6.3.6.6 (€T B Tplo Lo o] AV A= TN SN o o = = 1 o o S 62
6.3.6.6.1 01 (o) o 62
6.3.6.6.2 INPUL PAIBIMELENS .....eieie ittt sttt sttt st e st st e e s be e s be e eabe e sabeeebe e s beeebeesabeeebeeesbeeenseeees 63
6.3.6.6.3 OULPUL PAIBIMELEIS ...ttt se b e r et e e e reseeen e resreer e e e enneneen 63
6.3.6.6.4 OPEFALTON FESUITS.....eetieectitieet ettt bbbt et b bbbt b et eb b 63
Annex A (informative): GALV2 GSl ProviSioning OPEr aliONS .......cccccveererrerierrenreseeseeseeseeesesneseennes 64
Annex B (informative): GALV2 GSl ReEI€ase Operations........ccccceeviiiecieieeie et 65
Annex C (informative): GALV2 GSl MONitoring OperationsS.........ccccceeeeveeieesesieesieseese e 66
Annex D (informative): EASVNF Configuration FIOWS..........ccoiiiiiiiieeeeeeseee e 67
D.1 Change of VNF Configurable PrOpErti€s..........ccouvieiiiiiiieie ettt st s 67
D.2  SCAETOLEVE OF VINF .. .ottt st s re e tesne et e steemeeseeseeeneensesreensesneens 68
L TS 0 YT PP TRPRURORPN 71

ETSI



9 ETSI ES 203 682 V1.1.1 (2020-02)

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 IPRs, if any, is publicly 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 ETS| 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 as to 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

ThisETSI Standard (ES) has been produced by:ET. Sl TiechnicaliCommittee Envinonmental Engineering (EE).

Modal verbs terminology

In the present document "shall’/;-!shall not'; i should’; shouldnet's Tmay” -t needhnotd; will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| DraftingRules (Verba forms for the expression of
provisions).

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

Introduction

Green Abstraction Layer (GAL) ETSI ES 203 237 [1] provides means of exchanging information about capabilities and
parameter settings between energy-aware networking devices and their network management primitives. It allows
hiding the specificities of devices and their internal operations by means of an abstract interface, through which only a
description of energy-related parameters can be conveyed, read and configured.

The scenario introduced by the advent of Network Function Virtualisation possibly accompanied by the further increase
in flexibility and programmability brought forth by Software Defined Networking, is changing the network paradigms
and the associated GAL design. With NFV, network functionalities become virtualised network functions which can be
automatically deployed, migrated, re-configured. The same physical machines of a provider's infrastructure may well
serve the needs of different VNFs. In thisNFV context, establishing a mapping between the Energy-Aware States of
logical entities (e.g. virtualised network functions) and the energy consumption of the hardware hosting the Virtual
Machines that execute these logical entities is a challenging task. Thereis therefore the need to adapt the GAL
specification ETSI ES 203 237 [1] to the NFV environment (GALV2), and to address the use of GALV2 in the

ETSI NFV architectural framework ETSI GS NFV 002 [i.1].

The present document was developed jointly by ETSI TC EE and ITU-T Study Group 5. It is published respectively by
ITU and ETSI as ETSI ES 203 682 (the present document) and Recommendation I TU-T L.1362 [i.6], which are
technically-equivalent.

ETSI
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1 Scope

The present document proposes an evolved version of the Green Abstraction Layer formulation capable of operating
within ETSI NFV environments.

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 hyperlinks included 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 203 237: "Environmental Engineering (EE); Green Abstraction Layer (GAL); Power
management capabilities of the future energy telecommunication fixed network nodes".

2] ETSI GS NFV-1FA-005; /" Network Functions Virtualisation'(NFV) ‘Release 2; Management and
Orchestration; Or-Vi-reference point - Interface and Information Model Specification”.

[3] ETSI GS NFV-IFA 006: "Network Functions Virtualisation (NFV) Release 2; Management and
Orchestration; Vi-Vnfm reference point - | nterface-and Information Model Specification".

[4] ETSI GSNFV-IFA 007: "Network Functions Virtualisation (NFV) Release 2; Management and
Orchestration; Or-Vnfmreference point - Interface and Information Model Specification”.

[5] ETSI GS NFV-IFA 008: "Network Functions Virtualisation (NFV) Release 2; Management and
Orchestration; Ve-Vnfm reference point - Interface and Information Model Specification”.

[6] ETSI GS NFV-IFA 011: "Network Functions Virtualisation (NFV) Release 2; Management and
Orchestration; VNF Descriptor and Packaging Specification”.

[7] ETSI GSNFV-IFA 013: "Network Functions Virtualisation (NFV) Release 2; Management and
Orchestration; Os-Ma-Nfvo reference point - Interface and Information Model Specification”.

[8] ETSI GS NFV-IFA 014: "Network Functions Virtualisation (NFV) Release 2; Management and
Orchestration; Network Service Templates Specification”.

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 GSNFV 002: "Network Functions Virtualisation (NFV); Architectural Framework”.
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[i.2] ETSI GS NFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Conceptsin
NFV*".

[i.3] ETSI GSNFV-EVE 001: "Network Functions Virtualisation (NFV); Virtualisation Technologies;
Hypervisor Domain Requirements specification; Release 3".

[i.4] Recommendation I TU-T E.800: "Terms and definitions related to quality of service and network
performance including dependability".

[i.5] ETSI GS NFV-INF 004: "Network Functions Virtualisation (NFV); Infrastructure; Hypervisor
Domain".

[i.6] Recommendation ITU-T L.1362: "Interface for power management in NFV environments " Green

Abstraction Layer 2".

[i.7] ETSI GSNFV-IFA 027: "Network Functions Virtualisation (NFV) Release 2; Management and
Orchestration; Performance Measurements Specification™.

3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the following terms apply:

adaptiverate: technique to dynamically-madulate the capacity of a network,device or.a sub-component in order to
meet the traffic requirements

NOTE: Availablein ETSI ES 203 2371 1].

advanced configuration and power interface: provides an open industrial standard for device configuration and
power management by the operating system

NOTE: Availablein ETSI ES 2031237-[1].

convergence layer interface: GAL interface designed to map the GAL commands and data into low-level
configuration registerdAPIs

NOTE: Availablein ETSI ES 203 237 [1].

Energy-Aware Entity (EAE): network entity that can adapt its energy consumption such as network performance
levels are satisfied

NOTE: Examplesinclude central processing unit (CPU), virtual CPU, virtual machine, virtualised network
function.

Energy-Aware State (EAS): data structure containing power, network performance, available functionalities, and
responsiveness information characterizing an Energy-Aware Entity

NOTE: It can be configured by control plane processes through the Green Standard Interface.
entity: device or asub-part of it, of which the GAL constitutes the energy-aware interface

NOTE 1. Atthelowest hierarchical levels, an entity can correspond to a chip, a network processor, alink interface.
At medium hierarchical levels, it can correspond to line-cards, chassis, etc. At the highest level the entire
device corresponds to an entity. Higher level entities can include one or more entities at lower levels. This
hierarchical architecture isoptional and the relative depth should depend on the specific internal
architecture of the network device.

NOTE 2: Availablein ETSI ES 203 237 [1].
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Green Abstraction Layer (GAL): interface between data and control planes for exchanging data regarding the power
of adevice

NOTE: Availablein ETSI ES 203 237 [1].

Green Standard Interface (GSl): GAL interface designed to exchange power management datain a simplified way
among data-plane elements and processes realizing control plane strategies

NOTE: Availablein ETSI ES 203 237 [1].

hypervisor: piece of software which partitions the underlying physical resources, creates Virtual Machines, and isolates
them from each other

NOTE 1: ETSI GS NFV-INF 004 [i.5]: In essence, the hypervisor can emulate every piece of the hardware
platform even in some cases, completely emulating a CPU instruction set such that the Virtual Machine
believesit is running on a completely different CPU architecture from the actual CPU on which it is
running. Such emulation, however, has a significant performance cost. The number of actual CPU cycles
needed to emulate virtual CPU cycle can be large.

NOTE 2: Availablein ETSI GSNFV-EVE 001 [i.3].
Hypervisor Domain (HD): genera areafor focus which includes hypervisors
NOTE: Availablein ETSI GSNFV-EVE 001 [i.3].

low power idle: technique to force a device (or a sub-component) to enter low power states when it does not
forward/process packets

NOTE: Availablein ETSKLES203:237{1].

network performance: ability of a network or network portion to provide the functions related to communications
between users

NOTE 1. Network performance applies to.the network provider's planning, development, operations and
maintenance and is the detailed technical part of Quality of Service offered.

NOTE 2: Network performance parameters are méaningful to network' providers and are quantifiable at the part of
the network which they apply.

NOTE 3: Available in Recommendation ITU-T E.800 [i.4].
operating mode: operating state of a given entity. The possible values are active or standby

NOTE 1: Itisrequired to distinguish two different types of Energy-Aware Entity (EAE). When the operating states
are selected by the EAE itself (internal operating mode) and when the operating states are controlled and
selected by external processes (externa operating mode). Examples of such processes are Local Control
Policies or Network Control Policies.

NOTE 2: Availablein ETSI ES 203 237 [1].
standby mode: operating mode characterized by low power and reduced functionality

NOTE 1: The reduction can be done by cutting power to unused entity components. In standby mode, the entity
provides a sub-set of functionality depending on the specific power profile.

NOTE 2: Availablein ETSI ES 203 237 [1].

Virtualisation Container (VC): partition of a compute node that provides an isolated virtualised computation
environment

NOTE: Availablein ETSI GSNFV 003[i.2].

Virtual Deployment Unit (VDU): construct that can be used in an information model, supporting the description of the
deployment and operational behaviour of a Virtualised Network Function Component

NOTE: Availablein ETSI GSNFV 003 [i.2].
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Void.

3.3

13

Symbols

Abbreviations

For the purposes of the present document, the following abbreviations apply:

ETSI ES 203 682 V1.1.1 (2020-02)

API Application Program Interface

BSS Business Support System

CD Compute Domain

CP Connection Point

CPU Central Processing Unit

DF Deployment Flavour

EAE Energy-Aware Entity

EAS Energy-Aware State

EM Element Manager

GAL Green Abstraction Layer

GSl Green Standard Interface

HD Hypervisor Domain

LCM Lifecycle Management

MANO NFV Management and Orchestration

ND Network Domain

NFV Network Functions Virtualisation

NFVI Network Functions Virtualisation Infrastructure

NFVO Network:FunctionsV irtuali sation\Orchestrator

NIC Network I nterface Controller

NS Network Service

NS DF Network Service Deployment Flavour

NSD Network Service Descriptor

0SS Operations Support System

PM Performance Management

PNF Physical Network ‘Function

QoS Quiality of Service

VC Virtualisation Container

VDU Virtual Deployment Unit

VIM Virtual Infrastructure Manager

VL Virtual Link

VM Virtual Machine

VNF Virtualised Network Function

VNF DF Virtualised Network Function Deployment Flavour

VNFC Virtualised Network Function Component

VNFD Virtualised Network Function Descriptor

VNFM Virtualised Network Function Manager
4 Foreground
4.1 Green Abstraction Layer

Green Abstraction Layer (GAL), see ETSI ES 203 237 [1] provides means of exchanging information about capabilities
and parameter settings between energy-aware networking devices and their network management primitives. It allows
hiding the specificities of devices and their internal operations by means of an abstract interface, through which only a
description of energy-related parameters can be conveyed, read and configured. At the same time, a hierarchical
structure is defined in order to propagate a similar abstract representation throughout the component parts of devices
(chassis, subsystems, electronic boards, etc.) at the proper level of detail and granularity.
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