ETS| ES 202 336-1 V1.3.1 (2025-04)

& >>>

ETSI STANDARD

Environmental Engineering (EE);

Monitoring and Control Interface for Infrastructure Equipment
(Power, Cooling and Building Environment Systems used in
Telecommunication Networks)

Part 1. Generic Interface



2 ETSI ES 202 336-1 V1.3.1 (2025-04)

Reference
RES/EE-02105

Keywords
control, interface, management, power, system

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

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 on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

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 2025.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3 ETSI ES 202 336-1 V1.3.1 (2025-04)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 7
01 Yo (o ST 7
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 8
EXECULIVE SUMIMAIY ..ot cteete sttt sttt e st st e e s te e e s besae e teeaeeseesteaaeesbesaeentesseenseteesseseeabeeneenteseeensensesneansesnennns 8
1100 [ Tox A o] o S 8
1 o0 0L SR 9
2 REFEIBINCES ...ttt ettt a b bt s e et et e s e et e Rt e bt e b e s b et et e e et et enenbeebenrens 9
21 NOFMBLIVE FEFEIEINCES ....cueitiiteite ittt ettt sttt h ettt ese e ke sh e eb e bt e bt e it e e e s bese e ke sbeeb e e e ens e beae e besaeebenneennennens 9
2.2 INFOrMELIVE FEFEIEINCES. ...ttt et b bttt e et et bt h e e h e et e e et sbeebeeaeene e e enbe e 10
3 Definition of terms, symbols and abbreviations............ccoveeciiieiineeeee e 12
31 LIS LSO PP PP PPPTOPPTPPRTRPRTN 12
3.2 SYIMDOIS. ..ottt ettt b e et b e et b e s e Rt bt s e e Rt b e e e R AR e AR e Rt SRR Rt R e Rt b e Rt b et b e n e 14
33 F Y o] 1= V7= 0] S 14
4 Monitoring and Control (M&C) OVEIVIEW .........ccueiueeiieiieeeese ettt ste e st saesressnesresreas 16
4.0 GBNENEL ...kt b b h R E R £ R e R e Re R e R £ SR e ea £ e R e R e EeARe b e R eR e e e e b e Rt eRe bt eneene e enns 16
4.1 Infrastructure equipment management network general desCription.........coceiceeieereereeiecee e 17
4.2 Site Internal CommUNi CationN AFCHITECTUIE...........oiuiiieieierese ettt sr e b e 18
4.3 Infrastructure Equipment Monitoring & Control management network example..........coccccvvveennecncneeenne, 21
4.4 Infrastructure Equipment Monitoring & Control management SCENAIO ...........evrereeerereeereeeereeesee e 22
5 Infrastructure equipment monitoring & control management interface and network architecture......... 25
5.0 Generadl ..o AARLEEDN 2 LL DL ABNANR AN QRN A MR BN e 25
51 DR (gL oL 1= o [T ] [T = o= 26
52 CU, DGU, LMA mManagement iNLEITaCE...........ceieeieeiei ettt steestesae s sae e e enae e snaeenaesnaesseennens 26
53 Interface and ProtOCOI GIVEISITY ........cceieee et te e e s et e et e eatesseessaesreesseesseeseeneennes 26
54 Open INtErface AN SOFIWA.........c.ice et e et e s e e s e e saeesaeenaeenseenteeneeenaesnensneas 28
55 INEEITACE TEVEIS ... bbb bbbt et e e bt sae st e e e e e b sh e ebesaeene e e enrees 28
551 Alarm and state loops interface 0N CU OF DGU OULPUL ......ccveevieieiieseeseesieeie e sesseeesseesseesseseesseesseeseens 28
55.2 Low level protocol equipment CU mediation By DGU ..o 29
55.3 CU and DGU high level protoCol INEEITACE ........coueiririeiieieeseree et 29
5.6 TraNSPOrt CONIIOL LBYEN .....ccueieiueiterieieete sttt ekttt bt et b e et eb e et b e se et e b e s e e seeb e se e e eb e sb e e eb e sbeneebeebeneeneas 30
5.7 PhySiCal @0 NEIWOTK TAYES ...ttt bbbt bbbt bbbt bbb ens 30
58 Network Management SYSLEM UPGIadE ........c.ooveeririeiriieee sttt sb e ens 30
6 Infrastructure equipment monitoring & CoNntrol Main goalS..........covverirereneneeeeeeee e 31
6.1 Datain the infrastructure equi pment monitoring & Control NEWOrK ............ccccovveveeiieiesieseee e 31
6.1.0 (CT= 0T o SO PRSP 31
6.1.1 Mandatory datain the infrastructure equipment monitoring & control NEtWOrkK ............cccceveveveeierceesnene. 32
6.1.2 Optional data in the infrastructure equipment monitoring & control NEWOrK...........ccccoveeirerecencnecnenens 33
6.3 High level application and data structure fleXiDility ..o 33
6.4 Data interface CoMpleXity @nd SIIUCTUNE..........ceiiiiiiriieeecre et 34
6.4.1 1000 o P RRRS 34
6.4.2 S (0= 010 [ =Y | PSS 35
6.4.3 Alarm SEVErity and EVENE CLaSS ......ccuiiiiiie ettt e e s e e saeesteenteenteenaesnaesraesaeas 35
7 Infrastructure equipment monitoring & control management typical content SUDSELS...........c.ccevreenee 35
7.0 GBNENEL ...ttt b b h ek E R £ e R e R e R SR e R £ e A e ea £ e R e R e Ee AR e eb e e Reeh e e e e b e Rt ehe bt eneene e e enns 35
7.1 DC power SyStemM ETSI ES 202 336-2......cueiueiririeieriirieisiesieesie st ste ettt se s saenessessensssessesessessenesses 38
7.2 AC UPS power system ETSI ES 202 336-3........cccueiieieriiriiieeeeene st 38
7.3 AC distribution switchboard ETSI ES 202 336-4 ......cc.cooiiiiieieierenie st eteseeee e te e e et seesnesreeeeneees 38
7.4 AC diesel back-up generator ETSI ES 202 336-5......c..ccueiiinieirierieenie sttt sre s ene s 38
75 Thermal environment and cooling System ETSI ES 202 336-6 .......c.ccerveuererieineneeenie s seeeens 38
7.6 Other utilities SyStemM ETSI ES 202 336-7.......cccciiireeeiiereeesie ettt st st 38
7.7 Remote power feeding system ETSI ES 202 336-8 ........cccocieiierieeeeiesie s sreesteete e ssaessee e e steesseeeesnee s 38

ETSI



4 ETSI ES 202 336-1 V1.3.1 (2025-04)

7.8 Alternative power systems ETSI ES 202 336-9 .......ceiuiririiirieiiie ittt sr e ebe e seene s 38
7.9 AC inverter power System ETSI ES 202 336-10.........ccuiiirierieinieniereeiesieseeie sttt s sre e sne e seenens 38
7.10 Battery system with integrated control and monitoring information model ETSI ES 202 336-11................... 38
711 ICT equipment power, energy, and environmental parameters monitoring information model ETS|
SR 02 el USSR 38
8 Principle of Power, Energy, Environmental parameters (PEE) measurement ...........ccccevvvveeveceeciennene 39
8.0 (€T 0T PSSO U SO PP URPSROSPP 39
8.1 Power and energy CONSUMPLION MEASUMEIMENT .......cccvieveereeeieseeseeseeseesreesaesseseesseesseesseeseesessssnsasessessessnes 39
8.2 VOltage, CUMTENE MEASUMEIMENT........eiuiieeiteieeeeeeeieseestesteseeetee e eeeseeseestesaeesesaeeneenseseebesaeeaeeneeneeseseessesnesneeneenseses 40
8.3 ACCUraCy Of PEE MEASUIEIMENT ........eueiteieeiietereeieetere ettt sttt se et st sa et see e b e see e ebesee e ebesee e ebesee e ebesbeneebesreneenens 40
831 EleCtrical MEasUrEMENT BCCUIBCY .........erirueriereeierieeete ettt sttt sttt et sb e bt b e bt b et b e et sbe b et b b 40
832 Compatibility With ITEC StANAAIT ........cccceiiieiiiieretrtere sttt b e b e b e neene 41
8.4 LOCEAl ACOUISITION FECOIT .......cuieiuiitieeieet ettt b ekt b e s bbbt bbb e bbb et b et e e e bt b ens 42
8.5 ACCUIACY VEITTICAIION ...ttt b et b e et b e et b e se et b et eb e s b e e eb e e b e neebeebennene s 42
8.6 (D= ez =101 0TS0 o= o o 43
8.7 (o Tor= I £ oo o K= V7o [ 43
9 Supervisor functions and PEfOIMEANCE...........ueiiieee et eeseeenes 43
9.0 LT 0T P RRSSRP 43
10 Datastructure format for exchange between CU or DGU and LMA or RMA by infrastructure
equipment Monitoring & CONIOl AENT .........cecoiiece e e sreens 44
10.0 GBNETEL ...ttt bt e bR bR R e e e R e R e Rt R £ e ReeR e e e e R e EeeRe b e e Rt eR e e e e b e Rt eRe bt eReene e ennes 44
10.1 Standard elements of any equipment, System Or SUBSYSLEM...........cviueiieiieriece e 45
10.11 SEANAAIT B EIMENES ...ttt e bt e b et e e ese e ke sb e eb e s bt e as e e e sbeabesbeeb e e e ennennenres 45
10.1.2 Al N0 EVENE MESSAQE ....ve e eeeieeeesteesteeee e seeseeseesreesteeaseeseeaseesseeseeseasseastesseesseesseesseenseenseassessenssenssens 45
10.1.3 The <description_table> ElEMENL.... ..o 46
10.14 The <alarm _table> ElEMENL ..........oo ettt se e e st sre st sneene e e eneees 48
10.1.5 The <event_tablE> ElEMENL..........coi ittt s et e e et e e e stesneeneeneeneees 49
10.1.6 The <data table> BIEMENL..........ociceee et st e st e et e s eesaeesaeesbeeabeeabeeateeteesaeesaeas 50
10.1.7 The <data record table> El@MENL..........ccco i st e e 51
10.1.8 The <config_tablE> ElEMENT ......cccciiiieiieie ettt e s se st e s sesresaeneens 53
10.1.9 The <CONtrol_tabl€> El@MENT ...t e s e st et e e eeenaeereesraesneas 53
10.2 TNE SSITES EBIEIMENT ...t h bt h ek e et e et s bt bt e bt e b e et e e e b e sb et e saeebe e e e e es 54
10.2.0 GONENEL ... Eresns oo 5 03 525 43 e e 54 #4234 2 e £ £ £ £ et Har R e e eaE e e eaE et e senenenrennrenes 54
10.2.1 Recommendation about the <description_table> of the <site> element............ccccccvevevcevce v, 54
10.3 The <energy._SYStEM> EIEIMENL.........ccocii et e e et e st e e e e ssaesreesaeesseeseenteeseeeneesseesneas 55
Annex A (informative): Communication between LMA/RMA and infrastructure equipment
monitoring & control agent using YANG/NETCONF and REST ............ 57
O 111 0o (1 o SRS 57
A.1l Communicationinitiated by the LMA/RMA .......ooo ettt et 58
A.10 FpLu oo (W 1o o BT SP U P TP USRS 58
A.l1l THE GET MELNOQ ...ttt b bbbt e et et s b e bt e et e b e e st e e e b e sb e besbeebe e e e e es 58
A.l2 THE POST MELNOM. ...t bbb bt e e b e e b e bt s he e bt e st e e e e e sb et e saeeae e e ennees 60
A.2  Communicationinitiated By DGU/CU .........cooeiiiiieiii ettt neesne e 60
Annex B (informative): Data Coherence and reliability for infrastructur e equipment
MONITOr NG & CONEI Ol ... e 61
= 3O T 111 0o (1 (o OSSPSR 61
B.1 Dataintegrity, coherence and management Nnetwork reliability ...........cccooeiiiiniiniineneneseeeeeees 61
B.2 Application data coherence and iNteGrity ........cooviiereiiere et nee e eneens 61
S \\E=Taq T o = TaTo ot r= o) o [ o (OSSPSR 62
=R O U I B LU I 1= T¥=o 1 11 SR 62
2 T T Y N = = o 1 1 SRS 62

ETSI



5 ETSI ES 202 336-1 V1.3.1 (2025-04)

R R Y N (= 1= o] 11 OSSPSR 63
B.7 Ethernet and IP NetWOIK reliability ........ccoeiieeieiicecse et 63
B.8 Computer and OS reliability........ceoeriieeriieese ettt s eteneenne e e eenne e 63
3 N oo o= (T = =" o ] 11 OSSP 63
Annex C (informative): Networ k element functions and softwar e ar chitecture and choices.......... 65
(O3 R €1 0= = o (<ot 1011 o] USRS 65
C.2 FUNCLONSOf tNERIMA ...ttt bbb et et st e s e be st nes 66
(O R DT - B 0 A 1 ST TP TSR UR ORI 66
C.4  Safety mOnitoring iNPUL PrOVISION......c.coveeereeeeriesiestessesse s s se e e e sse st ss s s e s e e e e eneseesnenne e s 67
C.5 Softwareworking and development ENVIFONMENL............cceieiiieieieeiese e eee e sre et ere s 67
Annex D (informative): Network capacity and timiNg........ccccoceviiieii e 68
D 20 1 11 0o (1 (oo OSSPSR 68
D.1 Management and NEtWOIK CBPECITY .........ccerririerrerieieeisiesiese st e e sn s e 68
D.2  MEMOIY CAPACITY ....cvetetirteeeteeee ettt sttt s e e e se st es e bt bt s e s e s e e e seehe e s e eheeb e e b e b e s ese e st enenre b e nn e s e e 68
D.3  TimiNg PEITOIMANCE. ......ccoiiticieiti ittt ettt e st ae e be s ae e besaeeeesteeaeesbesteesesaeeaeessesneensesreeneens 68
Annex E (informative): Overview of the XML fOrmat ..........ccccoererininenineneeeeeseeese e 70
8O 111 0o (1 (o I SOOI 70
El XML......ef o frdramore.fd edrenun-gl-cngogldce gdrgmdncgm BN eeerecmeeeneasensenseraneresease 70
(SIZZD QY IR0 (= o =T = 1 o OSSR 70
E.3 XML element, XML root element and XML Child €l@MeNnt .........cooceeeiiieeee et 70
R Y o (o TE 4= o | PSR 71
E.D XML ALIOULE. ...ttt e e e e eneeneeaestesse s e nenenseesensennenrens 71
G Y S 0= 1 1 USRS 71
SR Y IS ot 1= 1 0T D = 1Y 0= SO 71
S S I =g o =" [ J PR U PP PR RTR 72
T USRS 73
O = 1o PSP 73
Annex F (informative): Hints about the choice of OSl or IP models, physical network layers

and intranet-Ethernet access protoCols..........cccvvvieeveceeceseeceese e 74
O T [ g1 0o 1o o o PSSR 74
Nt R O 1 = o B 0100 o =SS 74
[ B s o E o 1 = Y= £ OSSR 75
F.2.1 N oo o= (o] o I Y= S SS 75
F.2.2 L S oo B I Y OO OP P PPTSPRRPRTN 76
F.2.3 AN LYo G I = 76
F.2.4 IS I Y 76
F.3 Internet- Ethernet access protocol PPPOE, PPPOA, POS ... 77
F.3.1 PPPOE ......cuttuetittetetete ittt ettt ss st s s s s e s sesee SR s SRR R s A bbbt bRttt s 77
F.3.2 o S S VT TSRS 78
F.3.3 ONET PPP.....ooicte ettt s bbb s bbb bbbt 78

ETSI



6 ETSI ES 202 336-1 V1.3.1 (2025-04)

Annex G (informative): COMMON APl ... ettt sre e besreereas 79

Annex H (informative): State of the art of power, energy measurement and monitoring

LY S 8l
(o O 111 0o (1 (o OSSR 81
H.1 Acquisition and remote metering PrinCiPIES.......ccoiiiiirirerer e 81
H.2 General description Of MEASUMEMENT..........coiiiieie et sttt s re e s resre e nesne s 83
H.21 GENEIAl PITNCIPIE. ...ttt bbbt et b e s e bt b e s e e h e b e e e bt e b e e e a e e b e seene e b e st et eb et ne e 83
H.2.2 M EASUMEIMENT SENSOIS .....eeeeeetiierieeeteeesteeestetesteeesbeeesaeeebeeeaseeebeeeaseeebeeeaeeebeeeaneeeabeeeneeaabeeeneeeabeeanneeesnreennneens 83
Annex | (informative): Bibliograpny ..o 88
Annex (informative): ChangE NISLOMY ..o 89
[ 1S 0] Y PSSP 90

ETSI



7 ETSI ES 202 336-1 V1.3.1 (2025-04)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, 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 IPR online database.

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
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 ETS| 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.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo is atrademark 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.

Foreword

ThisETSI Standard (ES) has been produced by ETSI Technical Committee Environmental Engineering (EE).

The present document is part 1 of a multi-part deliverable covering Environmental Engineering (EE); Monitoring and
Control Interface for Infrastructure Equipment (power, cooling and building environment systems used in
telecommunication networks), as identified below:

Part 1: " Generic Interface";

Part 2. "DC power system control and monitoring information model";

Part3:  "AC UPS power system control and monitoring information model";

Part 4:  "AC distribution power system control and monitoring information model”;

Part5:  "AC diesel back-up generator system control and monitoring information model”;

Part 6:  "Air Conditioning System control and monitoring information model";
Part 7. "Other utilities system control and monitoring information model";
Part 8.  "Remote Power Feeding System control and monitoring information model”;

Part9:  "Alternative Power Systems';
Part 10: "AC inverter power system control and monitoring information model";
Part 11: "Battery system with integrated control and monitoring information mode!";

Part 12: "ICT equipment power, energy and environmental parameters monitoring information model".
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