ETSITS 128 304 v19.0.0 (2025-10)

' ETSI/7___ N\
-\ YV

TECHNICAL SPECIFICATION

Digital cellular telecommunications system (Phase 2+) (GSM);
Universal Mobile Telecommunications System (UMTS);
LTE;

Control and monitoring of Power, Energy and Environmental
(PEE) parameters Integration Reference Point (IRP);
Requirements
(3GPP TS 28.304 version 19.0.0 Release 19)

=~

& ADVANCED

)

A GLOBAL INITIATIVE



3GPP TS 28.304 version 19.0.0 Release 19 1 ETSI TS 128 304 V19.0.0 (2025-10)

Reference
RTS/TSGS-0528304vj00

Keywords
GSM,LTE,UMTS

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 fithess
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

3GPP TS 28.304 version 19.0.0 Release 19 2 ETSI TS 128 304 V19.0.0 (2025-10)

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-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 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.

Legal Notice

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found at 3GPP to ETSI numbering cross-referencing.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

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

ETSI


https://ipr.etsi.org/
https://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 28.304 version 19.0.0 Release 19 3 ETSI TS 128 304 V19.0.0 (2025-10)

Contents

Intellectual Property RIGNLS...........ccciiiiiiiii s 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 2
1= 11 o TSRS 4
1100 [ Tox A o] o ST 4
1 o0 0L SR 5
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 5
3 Definitions and aDbreVIBLIONS...........eieerereeese ettt e e sbeere e tesneeneeseesneeneeseeenes 5
31 D= T 0T (0] 1P STRRRSRSR 5
3.2 Y o] =Y/ 0] 1TSS 6
4 (@oTglor=ro k5= a0 [ 7= (o [0 o SR 6
41 LT 0T PSR 6
4.2 ATCRITECIUIE........ee ettt bbbt bt e e ee e e b e b e eh e eb e e Rt e s s e e e e e EeSh e eb e e et e a e e e e e e beshe et e e neennennens 7
4.3 010 o = 2SS 8
5 BUSINESS [EVE] TEOUITEIMENTS........eeieeieeeeeieie ettt b b b sn e e ene s b nrea 8
51 REGUITEIMENTS. ...ttt bbb bbb bbb e h e E e bt b e e e bt b et e bt e b e e e st e b e et nb e s ees 8
52 o (g 0] = ST TPRSRRR 9
53 TElECOMMUNI CBLION FESOUITES .......eeteeteeeieeetesees e s bt steeaeeaee st e teseeseesaeeseeseensentessesaesseeseeaeeneaneeseseessesaesneeneenseses 10
54 HIGN-TEVE] USE CASES ...ttt bbb bbbt b e st b et b et nb e e e ns 10
54.1 Use case: Managing the monitoring of PEE Parameters...........coeoeereineieieneneese e 10
542 Use case: Controlling PEE related parameters...........cooveiierieeieneeesieresie et s 11
54.3 Use case: Supervising PEE related alarms...........cooiieieiie et 11
54.4 Use case: Monitoring PEE related configuration Changes..........cevveieeeeceeseese e 12
6 Specification [eVEl reQUITEMENTS ..........oiieiiiee ettt sre e e e eesneeneeseeenes 12
6.1 REGUITEIMENES. ...ttt h e bbb b e b bt h b e e b bt e e b e bt e e bt b e s e st bt e e e bt st ene e bt e e e ens 12
6.1.1 ReqUIrementS fOr SOIULION L.......c.oiiiieiieeeete et b e bbb 12
6.1.2 ReqUIreMENtS FOr SOIULION 2.......cuiiiieiieieie ettt b e et b e et sb e 12
6.2 o (g 0] = R 13
6.2.1 ot (0T {0] 1= {0 =o)L 1o oI SRS 13
6.2.2 Yot (0T {0] 1= {0 =o)L Lo oIS 13
6.3 T El€COMMIUNI CALION FESOUITES........teteeterieeueeute sttt et steese e e e st et e see bt sbesbeese e e eabeseeebesbesaeeae e e e e e b e sbenbesbeene e e ennenes 13
6.3.1 Telecommunication resourceS fOr SOIULION L.........ccuoiiiiririrenee e e 13
6.3.2 Telecommunication resourceS fOr SOIULION 2.........ouoiiiiiiiieneeiee et 13
6.4 USE CBISES ...t euteeeee sttt ettt ettt s h e bt sttt e st e b e R e R e e R e e s R e e ae e £ he e ARe e AR e SR e SR e SR e e eRe e R e e R e e R e e Rt e nennnenneeeReenne e reereen 13
6.4.1 USE CASES TOF SOIULION L ...ttt ettt bbbttt e e etk sb e eb et eae e e e ne e besbeeb e e e ennennea 13
6.4.1.1 Use case: Initiating PEE performance management jOb .........cccceveeveeieeve e 13
6.4.1.2 Use case: Controlling PEE related threshold ..........ccoieiiiinieieeeeecreeecre e 13
6.4.1.3 Use case: Supervising PEE related @larms...........ooeeeeiiiienene ettt 13
6.4.14 Use case: Monitoring PEE related configuration ChangES .........cccvveererieinenicenie s 14
6.4.2 USE CASES FOF SOIULION 2 ...ttt sttt ettt e s e besaeebeeseeneeeeseesbeseeeseeneenseneens 14
Annex A (informative): ChangE NISLONY ..o 15
115 PRSP 16

ETSI



3GPP TS 28.304 version 19.0.0 Release 19 4 ETSI TS 128 304 V19.0.0 (2025-10)

Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part of a TS-family covering the 3" Generation Partnership Project; Technical Specification
Group Services and System A spects; Telecommunication management; as identified below:

28.304 Control and monitoring of Power, Energy and Environmental (PEE) parametersIntegration
Reference Point (IRP); Requirements

28.305 Control and monitoring of Power, Energy and Environmental (PEE) parameters Integration
Reference Point (IRP): Information Service (1S)

28.306 Control and monitoring of Power, Energy and Environmental (PEE) parameters Integration
Reference Point (IRP); Solution Set (SS) definitions

ETSI
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1 Scope

The present document specifies the requirements for the control and monitoring of Power, Energy and Environmental
(PEE) parametersin the following types of Radio Access Networks (RAN): GSM, UTRAN and E-UTRAN.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
2] 3GPP TS 32.101: "Telecommunication management; Principles and high level requirements’.
[3] ETSI ES 202 336-12 (V1.1.1) (2015-06): "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”.

[4] ETSI ES202 336-1 (V1.1.2) (2008-09): " Environmental Engineering (EE); Monitoring and
Control Interface for Infrastructure Equipment (Power, Cooling and Building Environment
Systems used in Telecommunication Networks) Part 1: Generic Interface”.

[5] 3GPP TS 32.601: "Telecommunication management; Configuration Management (CM); Basic CM
Integration Reference Point (IRP); Requirements’.

[6] 3GPP TS 32.411: "Telecommunication management; Performance Management (PM) Integration
Reference Point (IRP): Requirements'.

[7] 3GPP TS 32.111-1: "Telecommunication management; Fault Management; Part 1: 3G fault
management requirements”.

[8] 3GPP TS 32.611: "Telecommunication management; Configuration Management (CM); Bulk CM
Integration Reference Point (IRP): Requirements’.

[9] 3GPP TS 32.301: "Telecommunication management; Configuration Management (CM);
Notification Integration Reference Point (IRP); Requirements’.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP
TR 21.905[1].

Remote M anagement Server: Application which controls and monitors power, energy and environmenta parameters
of Radio Access Networks.

ETSI
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Network Management layer Remote M anagement Server: Remote Management Server which operates at the NM
layer.

Vendor-Specific Remote M anagement Server: Remote Management Server which operates at the DM layer.

XCU: Defined in ETSI ES 202 336-12 [3].

DGU: Defined in ETSI ES 202 336-12 [3].

NOTE: The concept of Remote Management Server isintroduced in ETSI ES 202 336-12 [3] — Figure 1
(Principles of the monitoring of ICT equipment power, energy and environment parameters).

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
3GPP TR 21.905 [1].

Cu Control Unit
DGU Data Gathering Unit
NM-RMS Network Management layer RMS
PEE Power, Energy and Environmental
RMS Remote Management Server
VS-RMS Vendor-Specific RMS
XCU XML enabled CU
4 Concepts and background

4.1 General

With regard to the control and monitoring of their Power, Energy and Environmental (PEE) parameters, base stations
can be of two different types:

# either they have built-in sensors, which communicate with DM through Type-1 interface. In turn, DM
communicates with the NM-RMS (see figure 4.1.1);

# or they have external sensors, which communicate with the NM-RMS via
- either XCU/DGU (seefigure 4.1.1)
- or vendor-specific RMS (VS RMS) (seefigure 4.1.1).

The NM-RMS collects PEE parameters from part or whole of the radio access network and may also control PEE
related parameters through either DM (s) and/or XCU/DGU(s) and/or VS-RM &(s).

For thisreason, it is beneficial to standardize the interface to control and monitor PEE parameters between the NM-
RMS on the one hand and DM, XCU/DGU and VS-RM S on the other hand. This TS series specifies this Type-2
interface (see TS 32.101 [2)).

ETSI
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Figure 4.1.1: Overall architecture for the control and monitoring of PEE parameters

4.2 Architecture

The NM-RMSisalocated inthe NM layer (seeaso TS 32.101 [2)).
VS-RMS islocated in the DM layer (seeaso TS 32.101[2]).

XCU/DGU islocated in the Network Element layer (seealso TS 32.101[2)).

Possible interfaces between al these entities are depicted in figure 4.1.1. The three possible scenarios for this IRP are
depicted in figures 4.2.1, 4.2.2 and 4.2.3.

NM-RMS

PEECMON IRP
Type 2

interface

XCU/DGU

Figure 4.2.1: NM-RMS to XCU/DGU Type-2 interface

ETSI



3GPP TS 28.304 version 19.0.0 Release 19 8 ETSI TS 128 304 V19.0.0 (2025-10)

I
I
VS-RMS I NM-RMS
I
I
I

PEECMON IRP
Type 2

interface

Figure 4.2.2: NM-RMS to VS-RMS Type-2 interface

|
|
EM/DM : NM-RMS
|
|

Typ;\_{ PEECMON IRP or
existing interface IRPs

interface

Figure 4.2.3: NM-RMS to EM/DM Type-2 interface

4.3 Functionality

Both DM, XCU/DGU and VS-RM S offer a capability allowing the NM-RMS to control and monitor PEE parameters of
one or more base stations. This TS series specifies the information model exposed by the DM, XCU/DGU and VS-RMS
to the NM-RMS, and the operations enabling the control and monitoring of PEE parameters from the NM-RMS.

This TS series describes two non-mutually exclusive solutions:

# Solution 1: based on existing 3GPP Interface |RPs to support controlling and monitoring of PEE parameters of
base stations with built-in sensors. This solution may be used for the interface between DM and NM-RMS.

# Solution 2: describing ssimplified functionalities according to ETSI ES 202 336-1 [4] and ES 202 336-12 [3]. This
solution may be used for the interfaces between XCU/DGU and NM-RMS, between VS-RMS and NM-RM S
and between DM and NM-RMS.

Solution 1 isonly applicablein case of scenario depicted in figure 4.2.3.

Solution 2 is applicable in case of al scenarios depicted by figures 4.2.1, 4.2.2 and 4.2.3.

5 Business level requirements

5.1 Requirements

NOTE 1: The next three business level requirements relate to the capability for the NM-RM S to initiate / stop the
retrieval of power, energy and environmental parameters of selected base stations.

REQ-EECM ON-CON-001: The DM shall support a capability allowing the NM-RMSto initiate/ stop the retrieval of
power, energy and environmental parameters of selected base stations.

REQ-EECM ON-CON-002: The XCU/DGU shall support a capability allowing the NM-RMSto initiate / stop the
retrieval of power, energy and environmental parameters of selected base stations.

REQ-EECM ON-CON-003: The VS-RMS shall support a capability allowing the NM-RMS to initiate / stop the
retrieval of power, energy and environmental parameters of selected base stations.

NOTE 2: The next three business level requirements relate to the capability for the NM-RM S to periodically
receive power, energy and environmental parameters values for selected base stations.

ETSI
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REQ-EECM ON-CON-004: The DM shall support a capability allowing the NM-RMS to periodically receive
measured power, energy and environmental parameters values, for selected base stations from DM.

REQ-EECM ON-CON-005: The XCU/DGU shall support a capability allowing the NM-RM S to periodically receive
power, energy and environmental parameters values, for selected base stations from X CU/DGU.

REQ-EECM ON-CON-006: The VS-RMS shall support a capability allowing the NM-RMS to periodically receive
power, energy and environmental parameters values, for selected base stations from VS-RMS.

NOTE 3: The next three business level requirements relate to the capability for the NM-RM S to control some
power, energy and environmental related parameters of selected base stations.

REQ-EECMON-CON-007: The DM shall support a capability alowing the NM-RMS to control power, energy and
environmental related parameters of selected base stations via DM.

REQ-EECM ON-CON-008: The XCU/DGU shall support a capability allowing the NM-RMS to control power,
energy and environmental related parameters of selected base stations via X CU/DGU.

REQ-EECM ON-CON-009: The VS-RMS shall support a capability allowing the NM-RMS to control power, energy
and environmental related parameters of selected base stationsviaVS-RMS.

NOTE 4: The next three business level requirements relate to the capability for the NM-RM S to be notified in case
of power, energy and environmental related alarms, for selected base stations, which can be detected by
XCU/DGU or VS-RMS or DM. Examples of such alarmsinclude: loss of connectivity between
XCU/DGU or VS-RMS and external sensors, darmsinternal to XCU/DGU or VS-RMSS, power, energy
and environmental parameters threshold crossing or reaching, etc.

REQ-EECM ON-CON-010: The DM shall support a capability allowing the NM-RM S to be notified in case of power,
energy and environmental related alarms being detected by DM, for selected base stations.

REQ-EECM ON-CON-011: The XCU/DGU shall support a capability allowing the NM-RMS to be notified in case of
power, energy and environmental related alarms being detected by X CU/DGU, for selected base stations.

REQ-EECM ON-CON-012: The VS-RMS shall support a capability allowing the NM-RMS to be notified in case of
power, energy and environmental related alarms being detected by VS-RMS, for selected base stations.

NOTE 5: The next three business level requirements relate to the capability for the NM-RM S to be notified in case
of configuration changes, for selected base stations.

REQ-EECM ON-CON-013: The DM shall support a capability allowing the NM-RM S to be notified in case of PEE
related configuration changes being detected by DM, for selected base stations.

REQ-EECM ON-CON-014: The XCU/DGU shall support a capability allowing the NM-RMS to be notified in case of
PEE related configuration changes detected by X CU/DGU, for selected base stations.

REQ-EECM ON-CON-015: The VS-RM S shall support a capability allowing the NM-RMSto be notified in case of
PEE related configuration changes detected by VS-RMS, for selected base stations.

5.2 Actor roles

The function at the NM-RM S controlling and monitoring PEE parameters of base stations in the radio access network.

The function at the DM enabling to control and monitor PEE parameters of base stations with built-in sensors managed
by the subject DM.

The function at the XCU/DGU enabling to control and monitor PEE parameters of base stations with external sensors
managed by the subject XCU/DGU.

The function at the VS-RM S enabling to control and monitor PEE parameters of base stations with external sensors
managed by the subject VS- RMS, via XCU/DGU.
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53 Telecommunication resources

NM-RMS: The Network Management layer Remote Management Server controlling and monitoring PEE parameters
of one or more base stations.

XCU/DGU: The XCU/DGU, offering local capabilities to monitor and control PEE parameters of one or more base
station(s).

VS-RMS: The VS-RMS, offering capabilities to monitor and control PEE parameters of one or more base station(s).

54 High-level use cases

54.1 Use case: Managing the monitoring of PEE parameters

<<Uses>>
R Evolution/Specification Related
stage use
Goal The NM-RMS wants to monitor PEE parameters of base stations, some of which having built-in
sensors, some others having external sensors.
Actors and The function in the NM-RMS requesting PEE parameters via DM(s) and /or XCU/DGU(s) and/or VS-
Roles RMS(s).
Telecom NM-RMS, DM, XCU/DGU, VS-RMS.
resources

Assumptions Connectivity exists between XCU/DGU, VS-RMS, DM and NM-RMS.

Connectivity exists between base stations and XCU/DGU, VS-RMS and DM.

Pre-conditions |XCU/DGU, VS-RMS, DM and NM-RMS are up and running.

Begins when The NM-RMS requests the XCU/DGU or VS-RMS or DM to collect values of certain PEE parameters
of one or more base station(s) by sending an appropriate request message to the XCU/DGU or VS-

RMS or DM.

Step 1 (M) The XCU/DGU or VS-RMS or DM receives the request message.

Step 2 (M) The XCU/DGU or VS-RMS or DM processes the request message, identifies the requested PEE
parameters and retrieves the requested PEE parameters values from selected base stations.

Step 3 (M) Periodically, the XCU/DGU or VS-RMS or DM sends to the NM-RMS the requested PEE parameters
values in a response message.

Ends when The NM-RMSC requests XCU/DGU or VS-RMS or DM to stop collecting values of certain PEE
parameters of one or more base station(s) by sending an appropriate message to the XCU/DGU or
VS-RMS or DM.

Exceptions The NM-RMS does not receive the requested PEE parameters values. Numerous failure reasons may
be indicated.

Post- The requested PEE parameters values have been returned.

conditions
Traceability Requirement REQ-EECMON-CON-001, REQ-EECMON-CON-002, REQ-EECMON-CON-003, REQ-
EECMON-CON-004, REQ-EECMON-CON-005, REQ-EECMON-CON-006 in clause 5.1.
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54.2 Use case: Controlling PEE related parameters
Use case ) - <<Uses>>
Evolution/Specification Related
stage Use
Goal The NM-RMS wants to control PEE related parameters of base stations, e.g. timers, thresholds, etc.
Actors and The function in the NM-RMS controlling PEE related parameters via DM and/or XCU/DGU and/or VS-
Roles RMS.
Telecom NM-RMS, DM, XCU/DGU, VS-RMS.
resources
Assumptions Connectivity exists between the DM, XCU/DGU, VS-RMS and the NM-RMS.
Connectivity exists between base stations and XCU/DGU, VS-RMS, DM.
Pre-conditions [XCU/DGU, VS-RMS, DM and NM-RMS are up and running.
Begins when The NM-RMS requests the XCU/DGU or VS-RMS or DM to set values of certain PEE related
parameters of one or more base station(s) by sending an appropriate request message to the
XCU/DGU or VS-RMS or DM.
Step 1 (M) The XCU/DGU or VS-RMS or DM receives the request message.
Step 2 (M) The XCU/DGU or VS-RMS or DM processes the request message, identifies the requested PEE
related parameters and sets the PEE related parameters values of selected base stations.
Step 3 (M) The XCU/DGU or VS-RMS or DM sends back to the NM-RMS the actual PEE related parameters
values in a response message.
Ends when The NM-RMS has received the actual PEE related parameters values.
Exceptions The XCU/DGU or VS-RMS or DM cannot set the PEE related parameters to values provided by the
NM-RMS.
Numerous failure reasons may be indicated.
Post- The requested PEE related parameters values have been set on selected base stations.
conditions
Traceability Requirement REQ-EECMON-CON-007, REQ-EECMON-CON-008, REQ-EECMON-CON-009 in
clause 5.1.
5.4.3 Use case: Supervising PEE related alarms
Use case : - <<Uses>>
Evolution/Specification Related
stage Use
Goal The NM-RMS wants to supervise PEE related alarms of base stations.
Actors and The function in the NM-RMS supervising PEE related alarms via DM and/or XCU/DGU and/or VS-
Roles RMS.
Telecom NM-RMS, DM, XCU/DGU, VS-RMS.
resources

Assumptions

Connectivity exists between the DM, XCU/DGU, VS-RMS and the NM-RMS.
Connectivity exists between base stations and XCU/DGU, VS-RMS, DM.

Pre-conditions

XCU/DGU, VS-RMS, DM and NM-RMS are up and running.

Begins when

An alarm related to a PEE parameter occurs on a base station being supervised by the NM-RMS.

Step 1 (M) In case this alarm relates to a base station with external sensor, or relates to XCU/DGU or VS-RMS, or
relates to the connectivity between the external sensor and XCU/DGU or VS-RMS, XCU/DGU or VS-
RMS sends the corresponding alarm notification to NM-RMS.
In case this alarm relates to a base station with built-in sensor, DM sends the corresponding alarm
notification to NM-RMS.

Ends when NM-RMS receives the alarm notification from XCU/DGU or VS-RMS or DM.

Exceptions Information conveyed in the alarm notification received by NM-RMS from XCU/DGU or VS-RMS or DM
cannot be treated by NM-RMS.

Post- NM-RMS has received the alarm notification from XCU/DGU or VS-RMS or DM.

conditions

Traceability Requirement REQ-EECMON-CON-010, REQ-EECMON-CON-011, REQ-EECMON-CON-012, in

clause 5.1.
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54.4 Use case: Monitoring PEE related configuration changes
Use case e
Evolution/Specification Related
stage USE
Goal The NM-RMS wants to monitor PEE configuration changes such as e.g. new base station, new
XCU/DGU.
Actors and The function in the NM-RMS monitoring PEE related alarms via DM and/or XCU/DGU and/or VS-RMS.
Roles
Telecom NM-RMS, DM, XCU/DGU, VS-RMS.
resources

Assumptions

Connectivity exists between the DM, XCU/DGU, VS-RMS and the NM-RMS.
Connectivity exists between base stations and XCU/DGU, VS-RMS, DM.

Pre-conditions

XCU/DGU, VS-RMS, DM and NM-RMS are up and running.

Begins when

A PEE related configuration change occurs, related to a base station in scope of the NM-RMS.

Step 1 (M) In case this configuration change is detected on a base station with external sensor, or relates to
XCU/DGU or VS-RMS, XCU/DGU or VS-RMS sends the corresponding configuration change
notification to NM-RMS.

In case this PEE related configuration change relates to a base station with built-in sensor, DM sends
the corresponding configuration change notification to NM-RMS.

Ends when NM-RMS receives the configuration change natification from XCU/DGU or VS-RMS or DM.

Exceptions Information conveyed in the configuration change notification received by NM-RMS from XCU/DGU or
VS-RMS or DM cannot be treated by NM-RMS.

Post- NM-RMS has received the configuration change notification from XCU/DGU or VS-RMS or DM.

conditions

Traceability Requirement REQ-EECMON-CON-013, REQ-EECMON-CON-014, REQ-EECMON-CON-015 in

clause 5.1.

6

6.1

6.1.1

Specification level requirements

Requirements

Requirements for solution 1

REQ-PEECM ON-OPT 1-FUN-001.: for configuration management purposes, requirements from either 3aGPP TS
32.601 [5] clause 4, or from 3GPP TS 32.611 [8] clause 4.3, shall apply.

REQ-PEECM ON-OPT1-FUN-002: for performance management purposes, requirements from 3GPP TS 32.411 [6] —
clauses 4 and 5 - shall apply.

REQ-PEECM ON-OPT1-FUN-003: for fault management purposes, requirements from 3GPP TS 32.111-1 [7] —
clauses 4 and 5 - shall apply.

6.1.2

Requirements for solution 2

REQ-PEECM ON-OPT2-FUN-001: The IRPAgent shall support a capability allowing the IRPManager to initiate /
stop the retrieval of power, energy and environmental parameters of selected base stations.

REQ-PEECM ON-OPT2-FUN-002: The IRPAgent shall support a capability allowing the IRPManager to periodically
receive measured power, energy and environmental parameters values, for selected base stations.

REQ-PEECM ON-OPT2-FUN-003: The IRPAgent shall support a capability allowing the IRPManager to be notified
in case of power, energy and environmental parameters related alarms, for selected base stations.

REQ-PEECM ON-OPT2-FUN-004: The IRPAgent shall support a capability allowing the IRPManager to be notified
in case of power, energy and environmental parameters related configuration changes being detected by the IRPAgent,
for selected base stations.
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6.2 Actor roles

6.2.1 Actor roles for solution 1
IRPManager at the NM-RMS, controlling and monitoring PEE parameters of base stations in the radio access network.

IRPAgent at the DM, enabling to control and monitor PEE parameters of base stations with built-in sensors managed by
the subject DM.

6.2.2 Actor roles for solution 2
IRPManager at the NM-RMS, controlling and monitoring PEE parameters of base stations in the radio access network.

IRPAgent at the DM, enabling to control and monitor PEE parameters of base stations with built-in sensors managed by
the subject DM.

IRPAgent at the XCU/DGU, enabling to control and monitor PEE parameters of base stations with external sensors
managed by the subject XCU/DGU.

IRPAgent at the VS- RMSS, enabling to control and monitor PEE parameters of base stations with external sensors
managed by the subject VS- RMS, via XCU/DGU.

6.3 Telecommunication resources

6.3.1 Telecommunication resources for solution 1

NM-RM S: The Network Management layer Remote Management Server controlling and monitoring PEE parameters
of one or more base stations.

6.3.2 Telecommunication resources for solution 2

All telecommunication resources, as defined in clause 5.3.

6.4 Use cases

6.4.1 Use cases for solution 1

6.4.1.1 Use case: Initiating PEE performance management job

IRPManager initiates a PM job by sending appropriate request to IRPAgent, in compliance with PM IRP — cf. 3GPP
TS 32.411 [6]. This use case corresponds to the high-level use case "Managing the monitoring of PEE parameters” (cf.
clause 5.4.1 of the present document).

6.4.1.2 Use case: Controlling PEE related threshold

IRPManager sends appropriate request to IRPAgent, in compliance with PM IRP — cf. 3GPP TS 32.411 [6]. Thisuse
case corresponds to the high-level use case " Controlling PEE related parameters” (cf. clause 5.4.2 of the present
document).

6.4.1.3 Use case: Supervising PEE related alarms

In case of PEE related alarms, IRPAgent emits alarm notifications to inform IRPManager, in compliance with Alarm
IRP —cf. 3GPP TS 32.111-1 [7]. This use case corresponds to the high-level use case " Supervising PEE related alarms®
(cf. clause 5.4.3 of the present document).
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6.4.1.4 Use case: Monitoring PEE related configuration changes

In case of PEE related configuration changes, IRPAgent emits configuration change notifications to inform
IRPManager, in compliance with Notification IRP — cf. 3GPP TS 32.301 [2]. This use case corresponds to the high-
level use case "Monitoring PEE related configuration changes' (cf. clause 5.4.4 of the present document).

6.4.2 Use cases for solution 2

See use casesin clause 5.4.
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