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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.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.

Introduction

The present document is part of a TS-family covering the 3rd Generation Partnership Project Technical Specification
Group Services and System A spects Management and orchestration of networks, as identified below:

TS 28.540: Management and orchestration of 5G networks; Network Resource Model (NRM); Stage 1.
TS 28.541.: M anagement and orchestration of 5G networks; Network Resource M odel (NRM); Stage 2
and stage 3.
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1 Scope

The present document specifies the Information Model and Solution Set for the Network Resource Model (NRM)
definitions of NR, NG-RAN, 5G Core Network (5GC) and network glice, to fulfil the requirementsidentified in
TS 28.540[10].

The Information Model defines the semantics and behaviour of information object class attributes and relations visible
on the management interfaces in a protocol and technology neutral way. And Solution Set defines one or more solution
set(s) with specific protocol(s) according to the Information Model definitions.

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
aGSM 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 23.501: " System Architecture for the 5G System”.

[3] 3GPP TS 38.300: "NR; Overall description; Stage-2".

[4] 3GPP TS 38.401: "NG-RAN; Architecture description".

[5] 3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".

[6] 3GPP TS 38.420: "NG-RAN; Xn general aspects and principles'.

[7] 3GPP TS 38.470: "NG-RAN; F1 general aspects and principles’.

[8] 3GPP TS 38.473: "NG-RAN; F1 application protocol (FLIAP)".

[9] 3GPP TS 37.340: "NR; Multi-connectivity; Overall description; Stage 2".

[10] 3GPP TS 28.540: "Management and orchestration; 5G Network Resource Model (NRM);Stage 1".

[171] 3GPP TS 28.662: "Telecommunication management; Generic Radio Access Network (RAN)
Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (1S) ".

[12] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception”.

[13] 3GPP TS 23.003: "Numbering, Addressing and Identification”.

[14] 3GPP TS 36.410: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 genera

aspects and principles'.

[15] 3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2
application protocol”.

[16] 3GPP TS 36.425: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2
interface user plane protocol"”.

[17] 3GPP TS 28.625: " State Management Data Definition Integration Reference Point (IRP);
Information Service (19)".
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[18]

[19]

[20]

[21]

[22]
[23]
[24]
[25]
[26]
[27]

[28]
[29]

[30]

[31]
[32]
[33]

[34]
[35]
[36]
[37]
[38]
[39]
[40]

[41]
[42]

[43]

[44]
[45]

ITU-T Recommendation X.731: "Information technology - Open Systems | nterconnection -
Systems Management: State management function".

3GPP TS 28.658: " Telecommunications management; Evolved Universal Terrestrial Radio Access
Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP):
Information Service (1S)".

3GPP TS 28.702: " Core Network (CN) Network Resource Model (NRM) Integration Reference
Point (IRP); Information Service (1S)".

3GPP TS 28.708: " Telecommunication management; Evolved Packet Core (EPC) Network
Resource Model (NRM) Integration Reference Point (IRP): Information Service (15)".

3GPP TS 23.040: "Technical redlization of the Short Message Service (SMS)".
3GPP TS 29.510: "5G system; Network Function Repository Services; Stage 3".
3GPP TS 29.531: "5G System; Network Slice Selection Services Stage 3".
Void.

3GPP TS 28.531: "Management and orchestration; Provisioning".

3GPP TS 28.554: "Management and orchestration; 5G End to end Key Performance Indicators
(KPI)".

3GPP TS 22.261: " Service requirements for next generation new services and markets'.

ETSI GSNFV-IFA 013 V2.4.1 (2018-02) "Network Function Virtualisation (NFV); Management
and Orchestration; Os-Ma-nfvo Reference Point - Interface and Information Model Specification”.

3GPP TS 28.622: " Telecommunication management; Generic Network Resource Model (NRM)
Integration Reference Point (IRP); Information Service (15)".

Void.
3GPP TS 38.211: "NR; Physical channels and modulation”.

3GPP TS 32.616: " Telecommunication management; Configuration Management (CM); Bulk CM
Integration Reference Point (IRP); Solution Set (SS) definitions”.

Void

3GPP TS 28.532: "Management and orchestration; Management services'.

Void.

|IETF RFC 791: "Internet Protocol”.

IETF RFC 2373: "IP Version 6 Addressing Architecture”.

|EEE 802.1Q: "Media Access Control Bridges and Virtual Bridged Local Area Networks".

ETSI GR NFV-IFA 015 (V2.4.1): "Network Function Virtualisation (NFV) Release 2;
Management and Orchestration; Report on NFV Information Model".

3GPP TS 38.213: "NR; Physical layer procedures for control”.

3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone”.

3GPP TS 32.156: "Telecommunication management; Fixed Mobile Convergence (FMC) model
repertoire”.

IETF RFC 4122: "A Universally Unique I Dentifier (UUID) URN Namespace”.
IETF RFC 8528: "YANG SchemaMount".
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[46]
[47]
[48]
[49]
[50]
[51]

[52]
[53]
[54]
[55]
[56]

[57]
[58]
[59]
[60]
[61]
[62]
[63]

[64]
[65]
[66]
[67]
[68]

[69]
[70]
[71]
[72]

[73]
[74]

[75]

[76]

Void

3GPP TS 32.160: "Management and orchestration; Management Service Template".

3GPP TS 38.463: "NG-RAN; E1 application protocol (ELAP)".

3GPP TS 38.304: "NR; User Equipment (UE) proceduresin Idle mode and RRC Inactive state”.
GSMA NG.116 - Generic Network Slice Template Version 9.0 (2023-04-27).

3GPP TS 22.104: " Service requirements for cyber-physical control applicationsin vertical
domains; Stage 1".

3GPP TS 33.501: "Security architecture and procedures for the 5G System".

3GPP TS 38.901: "Study on channel model for frequencies from 0.5 to 100 GHz ".
3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification".
3GPP TS 38.215: "NR; Physical layer measurements’.

3GPP TS 29.244: "Technical Specification Group Core Network and Terminals; Interface between
the Control Plane and the User Plane Nodes; Stage 3".

3GPP TS 28.313: " Self-Organizing Networks (SON) for 5G networks".

3GPP TS 38.423: "NR; Xn application protocol (XnAP)".

3GPP TS 23.503: "Palicy and Charging Control Framework for the 5G System; Stage 2".
3GPP TS 29.512: "5G System; Session Management Policy Control Service; Stage 3".
3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".
3GPP TS 29.214: "Policy and Charging Control over Rx reference point".

IETF RFC 7042: "IANA Considerations and |ETF Protocol and Documentation Usage for IEEE
802 Parameters’.

|EEE 802.3-2015: "IEEE Standard for Ethernet".

|EEE 802.1Q-2014: "Bridges and Bridged Networks".

IETF RFC 4301: "Security Architecture for the Internet Protocol".
3GPP TS 29.514: "5G System; Policy Authorization Service; Stage 3".

3GPP TS 32.422: "Telecommunication management; Subscriber and equipment trace; Trace
control and configuration management".

3GPP TS 28.552: "Management and orchestration; 5G performance measurements’.
3GPP TS 28.530: "Management and orchestration; Concepts, use cases and requirements’.
3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".

3GPP TS 28.705: "Telecommunication management; |P Multimedia Subsystem (IMS) Network
Resource Model (NRM) Integration Reference Point (IRP); Information Service (1S)".

3GPP TS 23.304: " Proximity based Services (ProSe) in the 5G System".

IETF RFC 8436: " Update to IANA Registration Procedures for Pool 3 Valuesin the
Differentiated Services Field Codepoints (DSCP) Registry".

ECMA-262: "ECMA Script® Language Specification”, https.//www.ecma-international .org/ecma-
262/5.1/.

3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
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[77] IANA: "SMI Network Management Private Enterprise Codes”,
http://www.iana.org/assignments/enterprise-numbers.

[78] 3GPP TS 23.548:" 5G System Enhancements for Edge Computing; Stage 2.

[79] 3GPP TS 28.538: "Edge Computing Management".

[80] 3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".

[81] 3GPP TS 23.558: "Architecture for enabling Edge Applications'.

[82] IETF RFC 5952: "A recommendation for |Pv6 address text representation”.

[83] Void

[84] Void

[85] 3GPP TS 29.520: "5G System; Network Data Analytics Services; Stage 3".

[86] 3GPP TS 29.572: "5G System; Location Management Services; Stage 3".

[87] 3GPP TS 29.517: "5G System; Application Function Event Exposure Service; Stage 3".

[88] 3GPP TS 32.240: "Telecommunication management; Charging management; Charging
architecture and principles".

[89] IETF RFC 8345: "A YANG Data Model for Network Topologies'.

[90] YANG Data Models for 'Attachment Circuits-as-a-Service (ACaaS)
https.//datatracker.ietf.org/doc/draft-boro-opsawg-teas-attachment-circuit/.

[91] 3GPP TS 33.535: "Authentication and Key Management for Applications (AKMA) based on
3GPP credentialsin the 5G System (5GS)".

[92] IETF RFC 8259: "The JavaScript Object Notation (JSON) Data I nterchange Format".

[93] 3GPP TS 23.273: "5G System (5GS) Location Services (L CS);Stage 2".

[94] ITU-T Recommendation E.164: "The international public telecommunication numbering plan”.

[95] NIMA TR 8350.2, Third Edition, Amendment 1, 3 January 2000: "DEPARTMENT OF
DEFENSE WORLD GEODETIC SYSTEM 1984".

[96] 3GPP TS 23.247: " Architectural enhancements for 5G multicast-broadcast services'.

[97] 3GPP TS 29.503: "Unified Data Management Services'.

[98] 3GPP TS 23.247: " Architectural enhancements for 5G multicast-broadcast services'.

[99] Management and Orchestration APIs Stage3 repository, "https://forge.3gpp.org/rep/sa5/MnS/-
Itree/Tag_Rel18 SA103/".

[100] 3GPP TS 23.540: "5G System: Technical realization of Service Based Short Message Service;
Stage 2".

[101] 3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data
analytics services'.

[102] IETF RFC 3393: "IP Packet Delay Variation Metric for IP Performance Metrics (IPPM)".

[103] IETF RFC 5481: "Packet Delay Variation Applicability Statement".

[104] 3GPP TS 28.405: " Telecommunication management; Quality of Experience (QoE) measurement

collection; Control and configuration”

[105] 3GPP TS 28.105: " Artificial Intelligence / Machine Learning (Al/ML) management ".
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3 Definitions of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the terms given in TR 21.905 [1], TS 28.540 [10] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1]
and TS 28.540 [10].

3.2 Symbols

void.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1], TS 23.501 [2], TS 38.401 [4],
TS 28.540 [10] and the following apply. An abbreviation defined in the present document takes precedence over the
definition of the same abbreviation, if any, in TR 21.905 [1] , TS 23.501 [2], TS 38.401 [4] and TS 28.540 [10].

BWP Bandwidth part

CHO Conditional Handover

CM Configuration Management

DAPS Dual Active Protocol Stack

DN Distinguished Name

I0C Information Object Class

JSON JavaScript Object Notation

NFV Network Functions Virtualisation

NRM Network Resource Model

NS Network Service

NSI Network Slice Instance

NSSAI Network Slice Selection Assistance Information
NSSI Network Slice Subnet | nstance

PNF Physical Network Function

RIM Remote interference management

RIM-RS Remote interference management reference signal
SBA Service Based Architecture

SS Solution Set

TN Transport Network

VNF Virtualised Network Function
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4 Information model definitions for NR NRM

4.1

41.1

Imported and associated information

Imported information entities and local labels

Label reference

Local label

TS 28.622 [30], IOC, ManagedFunct i on

ManagedFuncti on

TS 28.622 [30], IOC, EP_RP

EP_RP

TS 28.662 [11], IOC, Sect or Equi pnent Functi on

Sect or Equi pnent Functi on

TS 28.658 [19], IOC, Ext er nal ENBFuncti on

Ext er nal ENBFuncti on

TS 28.708 [21], IOC, Ser vi ngGAFunct i on

Ser vi ngGANFunct i on

TS 28.658 [19], IOC, EUt r anCel | FDD

EUt r anCel | FDD

TS 28.658 [19], IOC, EUt r anCel | TDD

EUt r anCel | TDD

TS 28.658 [19], dataType, PLMNI d

PLWNI d

TS 28.658 [19], IOC, ENBFunct i on

ENBFunct i on

TS 28.708 [21], 1OC,
Ext er nal Ser vi ngGWFunct i on

Ext er nal Ser vi ngGAFuncti on

TS 28.658 [19], IOC, Ext er nal EUt r anCel | FDD

Ext er nal EUt r anCel | FDD

TS 28.658 [19], IOC, Ext er nal EUt r anCel | TDD

Ext er nal EUt ranCel | TDD

TS 28.658 [19], IOC, Adj acent Cel |

Adj acent EUt ranCel |

TS 28.658 [19], IOC, EUt r anFr equency

EUt r anFr equency

TS 28.658 [19], IOC, EUt r anFr egRel at i on

EUt r anFr eqRel ati on

TS 28.658 [19], IOC, EUt r anRel ati on

EUt ranCel | Rel ati on

TS 28.622 [30], dataType, Tai

Tai

41.2 Associated information entities and local labels
Label reference Local label
TS 28.622 [30], IOC, ManagedEl enment ManagedEl enent
TS 28.622 [30], IOC, SubNet wor k SubNet wor k

TS 28.105 [105], IOC, MIEntity

MEntity

TS 28.105 [105], IOC, AlMLInferenceFunction

Al MLI nf er enceFuncti on

4.2 Class diagram
4.2.1 Class diagram for gNB and en-gNB
4211 Relationships

This clause depicts the set of classes (e.g. |OCs) that encapsulates the information relevant for this gNB and en-gNB.
For the UML semantics, see 3GPP TS 32.156 [43]. Subsequent clauses provide more detailed specification of various
aspects of these classes.

The model fragments are for management representation of gNB and en-gNB for all NG-RAN deployment scenario as
listed below.

- Non-split NG-RAN deployment scenario, represents the gNB defined in TS 38.401[4]. In this scenario, agNB is
represented by a combination of a GNBCUCPFunction, one or more GNBCUUPFunctions and one or more
GNBDUFunctions.
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- 2-split NG-RAN deployment scenario, represents the gNB consist of gNB-CU and gNB-DU defined in TS
38.401[4] clause 6.1.1. In this scenario, agNB-CU isrepresented by a combination of a GNBCUCPFunction and
one or more GNBCUUPFunctions, whereas a gNB-DU is represented by a GNBDUFunction.

- 3-split NG-RAN deployment scenario, represents the gNB consist of gNB-CU-CP, gNB-CU-UP and gNB-DU
defined in TS 38.401[4] clause 6.1.2. In this scenario, a gNB-CU-CP is represented by a GNBCUCPFunction, a
gNB-CU-UP is represented by a GNBCUUPFunction, and agNB-DU is represented by a GNBDUFunction.

«InformationObjectClass»

«InformationObjectClass»
NRCellDU

ManagedElement
T<names>> T<<names>> T<names>>
«InformationObjectClass» «InformationObjectClass» | «InformationObjectClass»
GNBDUFunction GNBCUUPFunction GNBCUCPFunction
T<<names>> T<<names>>

<InformationObjectClass»
NRCellCU

Figure 4.2.1.1-1: NRM for all deployment scenarios

[« Leinfor manonchper tClasss|

=ProxyClass= ]

“Represents GNBCUCPFunction, ExternalGNBCUCPFunction, )

«hamass | EP_Xn f GNBCUCPNeIghbuul ENBFunction or ExternalENBFunction *
[ «proxyclasss | I PN
Linfarmatinnnhiactiace e Loy = , "Represents GNBCUUPFunction or ExternalGNBCUUPFunction.
e [ : N
«pamaes» * EP_El = "Represents GNBDUFunction or ExternalGNBDUFunction.
1 “hoxylasse | Supported when NG-RAN MOCN network sharing with
GNBDUFunction
- muitiple Cell ldentity broadcast feature is not supported®
}.|nfumaﬁunob]ectc|asa-¢gmes» J«informationObjectClass»| * PARIL. pre——m— T =
GNBCUCPFunction O EP_F1C S ——) SP“”“J't BSSL" — “Represents OperatorDU or ExlernaIOperalorQU. .
+ —__J» 0.1 | Operator | Supported when NG-RAN MOCN network sharing with
1 «InformationObjectClass» -‘meyclassx ‘ | multiple Cell Identity broadcast feature is supported®
;{ —
=nAmess: . EP_NgC r T'JAMFFunction|— 1 “Represents AMFFunction or ExtermnalAMFFunction ®
‘-lnformahonobmctclass» «ProxyClasss |
«names» | EP_X 'ﬁ ENBFunctlcn‘ . "Represents ENBFunction or ExternalENBFunction
[ a—— f - = ]
iU ELILNORjE g s »| “FTuxyCiass» D
™ — = k
dnames» o1 EP_E1 [= T GNBCUCPFunctIon‘ "Represents GNBCUCPFunction ExternalGNBCUCPFunction ]
-1nformauon0bjectc1ass- «ProxyClass» f “Represents GNBCUUPFunction, External N
shamess * | EP_XnU T GNBCUUPNEIgthUF ] GNBCUUPFunction ENBFunction or ExternalENBFunction *
1 ‘dnformarionobjectclass: AProxydass- [ : P
o jr S 2 mes» EP_ NaU = \UPFFunction'i-_ | "Represents UPFFunction or ExteranlUPFFunction .
wintunnabunGbje iCiass e =\ )
| GNBCUUPFunction g [ 1l 'Represen:s GNBDUFunction or ExtemnalGNBDUFunction
¥ ~naAmes- «infarmauonob]ectclass-_—r’ «ProxyClass» supported when NG-RAN MOCN network sharing with
1 EP, J GNBDUFunction| ™ l mmr-me Cell Identity broadcast feature is not supported®

o

[einformationObjectclasss|
=namess * EP

) -meycliss-
OperatorDU|—

1 _X2u yﬁ «Proxyc!ass, |

N
'Represems OperatorDU or ExtemalOperatorDu.
supported when NG-RAN MOCN network sharing with
multiple Cell identity broadcast feature is supported®

ENBFunction|— “Represents ENBFunction or ExternalENBFunction.* r\“
— e
iy - ; ‘-m.u.maEuu;.i,J..u.m»-—Ip serv;;;éw;lj;;tmn‘ . "Represents ServingGWFunction or ExtemalServingGWFunction.” )
‘«Infurrnauonobjectdassn | «ProxyClass» i "Represents GNBCUCPFunction B
\_,_;,‘,___,,,_,\,,.‘],,,,.,",»ﬂ;L‘ EP_F1C T GNBCUCPFunction| | or ExternalGNBCUCPFunction”
<informationCbjectClass='® 01 i =
GNBDUFunction u‘nm—.“-lnformahonobjectclassn- «ProxyClass» [ “Represents GNBCUUPFunction 5

EP F1UI

—). |
(‘ NRCULIPFiinction

1 or ExternalGNRCULIPFunction *

Figure 4.2.1.1-2: NRM for EPs for all deployment scenarios
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<<InformationObjectClass>>
GNBDUFunction

<<names> < <names <names>>
1 1 1

<<Informatlonob]ectclass>>
BWPSet

/ +bpremel\
.

<<[nformatlonobjectclass>> <<InformationObjectClass>>| o 1 |<<InformationObjectClass>>| » 1 |<<InformationObjectClass>>
BWP NRCellDU NRSectorCarrier SectorEquipmentFunction

<<NAMES>>
1

0.1

| <<Informatio nObjectClass>>
CommonBeamformingFunction

<<names>>
1

<<InformationObjectClass>>
Beam

Figure 4.2.1.1-3: NRM for <<IOC>>NRSect or Carri er, <<IOC>>BWP, and <<| OC>> BWPSet for all
deployment scenarios

anformationObjectClass»
SubNetwork

«InformationObjectClass»
GNBCUCPFunction

<<names>> <<names>>

T< <names>>

R

¥ : | NRCellCU
l<<nafnes> > T<<names>> 1 1%
* 1. 1 dnformationObjectClass»
- «InformationObjectClass» | 1|  «informationObjectClass» 1| «nformationObjectClass>
NRCellRelation | - ’] NRFreqRelation NRFrequency
[ I

<<names>>

| <«InformationObjectClass» | «InformationObjectClass»

$< <names>> r <<names>>

1.*

«InformationObjectClass»
ExternalEUtranCell

ExternalNRCellCU
I 1

EUnanFreqR;Iaﬁon 1 EUrranFreq;Jen(y

EUtranCellRelation

It
“ProxyClass= “ProwyClass= ExternalEUTr anCellTDDFOD of
Adjacent IR Cell AdjacentEUtranCell EUw anCellTDD/FDD.
' It renresents MRCAICL or %

XTI L,

Figure 4.2.1.1-4: Cell Relation view for all deployment scenarios

NOTE 1: The above NRM fragment uses SubNet wor k to hold both NR and LTE external entities and
frequencies.
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dnformationObjectClasss S2namess o i =
GHBCUCPFuUnction sinformationObjectClasss “AnformationObjectClasss
e e 1R Hetwork EUtralletwork
T-c-mamesx:- T <<names> >
Eolmess > AnfermationObjectClasss aInfarmationObjectClasss
: o ionObjectClasss External GHBCUCPFunction ExternalEMNEFunction
- MRCellCU Tf_qm(‘xr\v? T < <namess >
<nafnes> > Tun.m\esn I 11- . 1 ¥
. ¥ = 1 Inl onObjed il asss sinformationObjectClasss
«informationObjectClasss “nformationObjectClass= 1 sinformationObjectClasss Externall R CellCU ExternalEUranCell
NRCIRdation MRFregit dlation 1 MRFrequency
1. 1
sinformationObjectClass= ! ionObjectClasss «informationObjectClasss
EUranCellRelation EUranfFregRelation 1 EUranFrequency
1
Itrep
=ProyClass» I =ProxyClass= External EUTranCelITDDVFOD or
AdjacenttIRCell -1 AdjaentEUt anCell EUtranCellTOD/FDD.

Externall R CellCL,

Itrepresents MNRCEICU or j

Figure 4.2.1.1-5: Cell Relation view for all deployment scenarios

NOTE 2: The above NRM fragment uses NRNet wor k to hold NR external entities and frequency and using

EUt r aNet wor k to hold LTE external entities and frequency. The NRNet wor k and EUt r aNet wor k
are subclasses of SubNet wor k (defined in TS 28.622 [30]) with no additional attributes. The reason

using NRNet wor k and EUt r aNet wor k isfor a clean separation of NR external entities and frequency
and LTE external entities and frequency.

<<ProxyClass>>

RRMPolicyManagedEntity

1 0 <<names>>

*

<<InformationObjectClass>>

RRMPolicy_

Figure 4.2.1.1-6: NRM fragment for abstract RRM Policies
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Represents the following IOCs: 5
MNRCellCU, or
MRCelDU, or — «ProxyClasss
GMNBCUUPFunction, or RREMPolicyManagedEntity
GNBCUCPFunction, or [ ]
GNBDUF unction 1
ZNameass
«InformationObjectClasss
RREMPolicyRatio
Figure 4.2.1.1-6a: NRM fragment for RRMPolicyRatio
«InformationObjectClass»
SubNetwork
<<names==
0.1
«InformationObjectClass»
RimRSGlobal
¢
<<names=>=
&
+ nRCellDURef 0.1
: : * + victimSetRef] : -
«InformationObjectClass» «InformationObjectClass»
NRCellDU + nRCellDURef 0.1 RimRSSet
* + aggressorSetRef

Figure 4.2.1.1-7: NRM fragment to support RIM
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Represents the following IOCs:
SubNetwork, or
ManagedElement, or

«ProxyClass» «InformationObjectClass»

GNBDUFunction, or ManagedEntity FiveQlICharacteristics
GNBCUCPFunction, or ¢
GNBCUUPFunction 1
«names»
«names»
+configurable5QISetRef (.. 1 1 0.1 +configurable5QISetRef
«InformationObjectClass»| * «InformationObjectClass» «InformationObjectClass»
GNBCUUPFunction Configurable5QISet * GNBDUF unction
A A
0..1+configurable5QISeatRef 0..1|+configurable5QISetRef

* *

«InformationObjectClass»

GNBCUCPF unction

«InformationObjectClass»

OperatorDU

Figure 4.2.1.1-8: NRM fragment for pre-configured 5Qls in NG-RAN

NOTE 3: Void

<<InformationObjectClass>>
GNBCUCPFunction

«name»
0.1

<<InformationObjectClass>>
DANRManagementFunction

Figure 4.2.1.1-9: NRM fragment for DANR Management

This represents Subnetwork,ManagedElement, L_ <<ProxyClass>>
GNBCUCPFunction or NRCellCU "'_ ManagedEntity

)

1
«MName»
0.1

<< InformationObjectClass >>
DESManagementFunction

Figure 4.2.1.1-10: NRM fragment for DES Management

This represents SubNetwork, ManagedElement, «ProxyClass»
GNBDUFunction or NRCelldDU ManagedEntity

*

«Names»
0.1

«InformationObjectClass»
DRACHOptimizationFunction

Figure 4.2.1.1-11: NRM fragment for DRACH Management
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This represents subnetwork, ManagedElement, <<ProxyClass>>
GNBCUCPFunnction or NRCellCU ManagedEntity

3

1
«Name»
0.1

<< InformationObjectClass >>
DMROFunction

Figure 4.2.1.1-12: NRM fragment for DMRO Management

or NRCellCU ManagedEntity

This represents SubNetwork, ManagedElement '§|> «ProxyClasss»

&
1

«“Names»

0.1

«InformationObjectClass»
DPCIConfigurationFunction

Figure 4.2.1.1-13: NRM fragment for DPCI Management

ManagedElement or NRCellCcU ManagedEntity

This represents Subnetwork, D‘% <<ProxyClass>>

1
«MName»
0.1

<< InformationObjectClass >>
CESManagementFunction

Figure 4.2.1.1-14: NRM fragment for CES Management

ManagedElement or NRCellDU ManagedEntity

This represents Subnetwork, b‘? <<ProxyClass>>

1
«Name»
0.1

<< InformationObjectClass >>
CPCIConfigurationFunction

Figure 4.2.1.1-15: NRM fragment for CPCI Management
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Represents the following 10Cs:
SubNetwork, or

ManagedElement, or «ProxyClass»
GNBDUFunction, or ManagedEntity
GNBCUCPFunction, or
GNBCUUPFunction 1
«names»
+dynamic5QISetRef 0..1 0..1 +dynamic5QISetRef
«InformationObjectClass»| * «InformationObjectClass» «InformationObjectClass»
GNBCUUPFunction Dynamic5QlSet * GNBDUFunction
A A
0..1+dynamic5QISetRef 0..1[ +dynamic5QISetRef

«InformationObjectClass»
OperatorDU

«InformationObjectClass»
GNBCUCPFunction

Figure 4.2.1.1-16: NRM fragment for dynamically assigned 5QIs in NG-RAN

«InformationObjectClass»
ManagedElement
4<names>> b <names> > & <names>>
<<names>> «InformationObjectClass» «InformationObjectClass» | «InformationObjectClass»
GNBDUFunction GNBCUUPFunction GNBCUCPFunction
. *"( <names>> *"< <names>>
«InformationObjectClass» «InformationObjectClass» «InformationObjectClass»
OperatorDU NRCellDU NRCellCU
’<<nu mes=>> 1 1

* ‘

«InformationObjectClass»
NROperatorCellDU |

Figure 4.2.1.1-17: NRM fragment for NG-RAN MOCN network sharing with multiple cell identity
broadcast feature

< <names> >
r 1 1. = ™
“informationObjectClass= 55 -nformationObjectclass- 4 “ProxyClass= Represents GNBCUCPFunction
OperatorDU EP_F1C GHBCUCPFunction or ExternalGNBCUCPFunction
«informationObjectClasss . =ProxyClass= Represents GNBCUUPFunction
<<namess> EP_F1U I GMNBCUUPFunction or ExternalGNBCUUPFunction. |

Figure 4.2.1.1-18: NRM fragment for F1 related EPs to support individual F1 interface for NG-RAN
MOCN network sharing with multiple cell identity broadcast feature
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This represents SubNetwork, ManagedElement <<ProxyClass>>
or NRCellCu ManageEntity

1

<<Names>>

0..1

<<InformationObjectClass>>
DLBOFunction

Figure 4.2.1.1-19: NRM fragment for DLBO Management

<<InformationObjectClass>>
Subnetwork

1
<<names==

0.1

<<InformationObjectClass>>
CCOFunction

< - - -
=Thames <<pames>>

1 1

<<names==

0..1 0.1
<< InformationObjectClass >> << InformationObjectClass >> << InformationObjectClass >>
CCOWeakCoverageParameters CCOPilotPollutionParameters CCOOvershootCoverageParameters

Figure 4.2.1.1-20: NRM fragment for CCO Management

This represents following |OCs: «ProxyClass»

Subnetwork or — )
M dEnt
ManagedElement anageden |tyd

1
«names»

0.1

«InformationObjectClass»
NTNFunction

*
1
«names»

#]

«InformationObjectClass»| * () _1_[«InformationObjectClass»
GNBCUCPFunction EphemerisinfoSet

Figure 4.2.1.1-21: NRM fragment to support NTN management

anamess» 1‘| «ProxyClass» || "Represents SubNetwork, =
v|!\.f'lar':agedEntit:.u' ] MNRMetwork or EUtraMetwork.”

1 1

«Names»

“«Names»

* * *

«InformationObjectClass»

ExternalGNBDUFunction

«InformationObjectClass»

External GNBCUUPFunction

«InformationObjectClass»

External GNBCUCPFunction
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Figure 4.2.1.1-22: NRM fragment for ExternalGNBCUCPFunction, ExternalGNBCUUPFunction and
External GNBDUFunction

421.2 Inheritance

This clause depicts the inheritance relationships.

«InformationObjectClass» «InformationObjectClass»
NRCellCU GNBDUFunction

«InformationObjectClass» «InformationObjectClass»
NRCellDU GNBCUCPFunction

«InformationObjectClass»
NRSectorCarrier

«InformationObjectClass»

v v F GNBCUUPFunction
«InformationObjectClass»

«InformationObjectClass» «InformationObjectClass»
BWP ManagedFunction External GNBCUUPFunction

«InformationObjectClass» «InformationObjectClass»
BWPSet External GNBDUF unction

«InformationObjectClass»

N

)

.

«InformationObjectClass»

ExternalUPFFunction ‘ ExternalNRCellCU
«InformationObjectClass» «InformationObjectClass»
External AMFFunction |ExternaIGNBCUCPFunction

Figure 4.2.1.2-1: NR NRM fragment in all deployment scenarios

«InformationObjectClass» «InformationObjectClass»
EP_E1 EP_F1U
«InformationObjectClass» «InformationObjectClass»
EP_XnU —§|7 EP_S1U
«InformationObjectClass» «InformationObjectClass» «InformationObjectClass»
EP_NgC EP_RP EP_X2C
«InformationObjectClass» ZI&— «InformationObjectClass»
EP_NgU EP_X2U
«InformationObjectClass» «InformationObjectClass»
EP_F1C EP_XnC

Figure 4.2.1.2-2: NRM fragment for EPs in all deployment scenarios
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Figure 4.2.1.2-3: NRM fragment for NRNetwork, EUtraNetwork

Top

<<InformationObjectClass>>

T

<<InformationObjectClass>>
CommonBeamformingFunction

<<InformationObjectClass>>
Beam

Figure 4.2.1.2-4: NRM fragment for Beam, CommonBeamformingFunction

<<InformationObjectClass>>
Top

i

<<InformationObjectClass>>
RRMPolicy

T

<<InformationObjectClass>>
RRMPolicyRatio

Figure 4.2.1.2-5: NRM fragment for RRM Policies
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<<InformationObjectClass>>
NRFreqRelation

<<InformatienObjectClass>>
NRCellRelation

<<InformationObjectClass>>
NRFrequency

Figure 4.2.1.2-6: NRM fragment for NRFregRelation, NRFrequency and NRCellRelation

<<InformationObjectClass>>
Top

<<InformationObjectClass>>
DANRManagementFunction

<<InformationObjectClass>>
DESManagementFunction

<<InformationObjectClass>>
DRACHOptimizationFunction

JANWARARAY

<<InformationObjectClass>>
DLBOFunction

<<InformationObjectClass>>
DPClConfigurationFunction

<<InformationObjectClass>>
CPCIConfigurationFunction

<<InformationObjectClass>>

<<InformationObjectClass>>

DMROFunction CESManagementFunction

Figure 4.2.1.2-7: NRM fragment for C-SON, D-SON

«InformationObjectClass
Top

«InformationObjectClass= «InformationObjectClass»
RimRSGlobal RimRSSet

Figure 4.2.1.2-8: NRM fragment to support RIM
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‘ SN HVHTIULIVIT IV VULt e U OO~ ‘

Top

I o I

SNHHUVIHTIGUUVINTIUNJTULUIaD - ~

OperatorDU

SNHHVIHTIGUVINIUNJTULUIad - ~

NROperatorCellDU

Figure 4.2.1.2-9: NRM fragment for OperatorDU and NROperatorCellDU

<<InformationObjectClass>>

Top
<<InformationObjectClass>> <<InformationObjectClass>>
CCOFunction CCOParameters
<<InformationObjectClass>> << InformationObjectClass >> << InformationObjectClass >>
CCOWeakCoverageParameters CCOPilotPollutionParameters CCOOvershootCoverageParameters

Figure 4.2.1.2-10: NRM fragment for CCO Management

zInformationObjeciClassz
T'Dp

zInformationObjectClass= zInformationObjectClass=
NTNFunction EphemerisinfoSet

Figure 4.2.1.2-11: NRM fragment for NTN management

4.3 Class definitions

4.3.1 GN\BDUFunct i on

43.1.1 Definition

For non-split NG-RAN deployment scenario, this 10C together with GNBCUCPFunction |OC and GNBCUUPFunction
|OC provide the management of gNB defined in clause 6.1.1 in 3GPP TS 38.401 [4].

For 2-split and 3-split NG-RAN architecture, this IOC provides the management representation of gNB-DU defined in
clause 6.1.1in 3GPP TS 38.401 [4].
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The following table identifies the necessary end points required for the representation of gNB and en-gNB, of all

deployment scenarios.

Req | End point requirement for End point requirement for End point requirement for
Role 3-split deployment scenario | 2-split deployment scenario | Non-split deployment scenario
gNB <<| OC>>EP_F1C, <<| OC>>EP_F1C, None.
<<| OC>>EP_F1U <<| OC>EP_F1U
en-gNB <<I OC>>EP_F1C, <<| OC>>EP_F1C, None.
<<| OC>>EP_F1U <<| OC>EP_F1U
4.3.1.2 Attributes

The GNBDUFunction |OC includes attributes inherited from ManagedFunction 10C (defined in TS 28.622[30]) and the

following attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
gNBDUI d M T T F T
gNBDUNare O T T F T
gNBI d CM T T F T
gNBI dLengt h CM T T F T
ri mRSRepor t Conf (@] T F T T
Attribute related to role
confi gur abl e5Q Set Ref CcO T T F T
dynami c5Q Set Ref CO T F F T
4.3.1.3 Attribute constraints
Name Definition
gNBld S Condition: NG-RAN MOCN network sharing with multiple Cell Identity

broadcast feature is not supported

gNBl dLength S

Condition: NG-RAN MOCN network sharing with multiple Cell Identity

broadcast feature is not supported

4314 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.2

43.2.1 Definition

G\BCUCPFuncti on

For non-split NG-RAN deployment scenario, this 10C together with GNBCUUPFunction |OC and GNBDUFunction
|OC provide the management representation of gNB defined in clause 6.1.1 in 3GPP TS 38.401 [4].

For 2-split NG-RAN deployment scenario, this |OC together with GNBCUUPFunction 10C provide management
representation of the gNB-CU defined in clause 6.1.1 in 3GPP TS 38.401 [4].

For 3-split NG-RAN deployment scenario, this |OC provides management representation of gNB-CU-CP defined in

clause 6.1.2 in 3GPP TS 38.401 [4].
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The following table identifies the necessary end points required for the representation of gNB and en-gNB, of all

deployment scenarios.

Req | End point requirement for
Role 3-split deployment scenario

End point requirement for End point requirement for
2-split deployment scenario | Non-split deployment scenario

gNB <<l OC>>EP_XnC,
<<I OC>>EP_NgC,
<<| OC>>EP_F1C,

<<l OC>>EP_XnC,
<<l OC>>EP_NgC,
<<| OC>>EP_F1C.

<<| OC>>EP_XnC,
<<| OC>>EP_NgC.

<<| OC>>EP_EL1.
en-gNB <<l OC>>EP_X2C, <<l OC>>EP_X2C, << OC>>EP_X2C.
<<| OC>>EP_F1C, <<l OC>>EP_F1C.
<<| OC>>EP_EL1.
4322 Attributes

The GNBCUCPFunction 10C includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30]) and

the following attributes:

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
gNBI d M T T F T
gNBI dLengt h M T T F T
gNBCUNane 0 T T F T
pLWNI d M T T T T
x2Bl ockLi st CM T T F T
x2Al | owLi st CM T T F T
xnBl ockLi st M T T F T
XnAl | owLi st M T T F T
x2HOBI ockLi st CM T T F T
XnHOBI ockLi st M T T F T
mappi ngSet | DBackhaul Addr essLi st CM T T F T
t cel DMappi ngl nf oLi st CM T T F T
dDAPSHCOCont r ol CM T T F T
dCHOCont r ol CM T T F T
gcel dvappi ngl nf oLi st CM T T F T
Attribute related to role
confi gur abl e5Q Set Ref CO T T F T
dynanmi c5Q Set Ref CO T F F T
epheneri sl nf oSet Ref CO T F F T
4.3.2.3 Attribute constraints
Name Definition
x2Bl ockLi st Condition: Multi-Radio Dual Connectivity with the EPC (see TS
37.340 [9] clause 4.1.2) is supported.
x2Al | owLi st Condition: Multi-Radio Dual Connectivity with the EPC (see TS

37.340 [9] clause 4.1.2) is supported.

x2HOBI ockLi st

Condition: Multi-Radio Dual Connectivity with the EPC (see TS
37.340 [9] clause 4.1.2) is supported.

mappi ngSet | DBackhaul Addr essLi st

Condition: Remote Interference Management function is
supported.

t cel DMappi ngl nfol i st

Condition: MDT Function is supported.

dDAPSHOCont r ol

Condition: DAPS is supported.

dCHCCont r ol

Condition: CHO is supported.
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confi gur abl e5Q Set Ref S Condition: Configurable5QISet is name contained by
SubNetwork or ManagedElement

dynam c5Q Set Ref S Condition: Dynamic5QISet is name contained by SubNetwork or
ManagedElement

epheneri sl nfoSet Ref S Condition: EphemerisinfoSetRef is name contained by
NTNFunction

gcel dMvappi ngl nf oLi st Condition: QMC Function is supported.

4.3.2.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.3 GNBCUUPFuncti on

4331 Definition

For non-split NG-RAN deployment scenario, this 10C together with GNBCUCPFunction |OC and GNBDUFunction
|OC provide the management representation of gNB defined in clause 6.1.1 in 3GPP TS 38.401 [4].

For 2-split NG-RAN deployment scenario, this |OC together with GNBCUCPFunction |OC provide management
representation of gNB-CU defined in clause 6.1.1 in 3GPP TS 38.401 [4].

For 3-split NG-RAN deployment scenario, this |OC provides management representation of gNB-CU-UP defined in
clause 6.1.2 in 3GPP TS 38.401 [4].

The following table identifies the necessary end points required for the representation of gNB and en-gNB, of all
deployment scenarios.

Req End point requirement for End point requirement for End point requirement for
3-split deployment scenario | 2-split deployment scenario | Non-split deployment scenario
Role
gNB <<| OC>>EP_XnU, <<| OC>>EP_XnU, <<| OC>>EP_XnU,
<<| OC>>EP_NgU, <<| OC>>EP_NgU, <<| OC>>EP_NgU.
<<| OC>>EP_F1U, <<| OC>>EP_F1U.
<<| OC>>EP_E1.
en-gNB <<| OC>>EP_X2U, <<| OC>>EP_X2U, <<| OC>>EP_X2U,
<<| OC>>EP_S1U, <<| OC>>EP_S1\, <<| OC>>EP_S1U.
<<| OC>>EP_F1U, <<| OC>>EP_F1U.
<<| OC>>EP_E1.
4.3.3.2 Attributes

The GNBCUUPFunction 10C includes attributes inherited from ManagedFunction 10C (defined in TS 28.622[30]) and
the following attributes:

Attribute name S isReadable | isWritable | islnvariant | isNotifyabl

e
gNBCUUPI d M T F T T
pLMNI nf oLi st M T T F T
gNBI d M T T F T
gNBI dLengt h M T T F T

Attribute related to role

confi gur abl e5Q Set Ref CO T T F T
dynam c5Q Set Ref CcO T F F T
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4333 Attribute constraints

Name
confi gur abl e5Q Set Ref S

Definition
Condition: Configurable5QISet is name contained by SubNetwork or
ManagedElement
Condition: Dynamic5QISet is name contained by SubNetwork or
ManagedElement

dynani c5Q Set Ref S

4334 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.4 NRCel | CU

4341 Definition

This 10C represents the part of NR cell information that is responsible for the management of inter-cell mobility and
neighbour relationsvia ANR.

4.3.4.2

The NRCellCU I0C includes attributes inherited from ManagedFunction 10C (defined in TS 28.622[30]) and the
following attributes:

Attributes

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
cellLocal ld M T T F T
PLMNI nf oLi st M T T (Note) F T
Attribute related to role
nRFr equencyRef M T F F T

NOTE: Whether the attribute "pLMNId" in the PLMNInfo can be writable depends on the implementation.

NOTE 1: Void.

NOTE 2: Void.
4.3.4.3 Void
4.3.4.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.5 NRCel | DU

4351 Definition

This |OC represents the part of NR cell information that describes the specific resources instances.

An NR cdl transmits SS/PBCH block and always requires downlink transmission at a certain carrier frequency with a
certain channel bandwidth. Transmission may be performed from multiple sector-carriers using different transmission
points, and these may be configured with different carrier frequencies and channel bandwidths, as long asthey are
aligned to the cell's downlink resource grids as defined in subclause 4.4 in TS 38.211 [32]. The values of ar f cnDL and
bSChannel BwDL attributes define the resource grids which each sector-carrier needs to be aligned to. See subclauses
5.3 and 5.4.2 of TS38.104 [12] for definitions of BS channel bandwidth and NR-ARFCN, respectively.
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An NR cell requiresan uplink in order to provideinitial access. In case of TDD, the values of ar f cnUL and
bSChannel BWMJL have to aways be set to the same values as for the corresponding DL attributes. For both FDD and
TDD, thear f cnUL and bSChannel BWUL define uplink resource grids to which each sector-carrier needsto align to.

An NR cdl canin addition be configured with a supplementary uplink, which hasitsown ar f cnSUL and
bSChannel BWSUL, which define resource grids for supplementary uplink sector-carriers.

Each of downlink, uplink and supplementary uplink (if configured) need an initial bandwidth part (BWP), which
defines resources to be used by UEs during and immediately after initial access. Additional BWPs can be either
configured or calculated by gNB internally and be applied to UEs dynamically by gNB based on e.g. UE capability and

bandwidth need of each UE.

BWPs are configured individually (bWPRef ) or via sets (bWPSet Ref ).

NOTE: Void

4.35.2 Attributes

The NRCelIDU I0C includes attributes inherited from ManagedFunction 10C (defined in TS 28.622[30]) and the

following attributes:

Attribute name S isReadable | isWritable | islnvariant isNotifyable

cellLocal ld CM T T F T
operational State M T F F T
adm ni strativeState M T T F T
cell State M T F F T
pLMNI nf oLi st CM T T F T
nPNl dentityLi st CM T T F T
nRPC M T T F T
nRTAC CM T T F T
ar f cnDL M T T F T
ar f cnUL CM T T = T
ar f cnSUL CM T T F T
bSChannel BwDL M T T F T
ri mRSMoni tori ngStartTi ne (0] T T F T
ri mRSMoni t ori ngSt opTi ne (@) T T F T
ri mRSMoni t ori ngW ndowDur ati on (0] T T F T
ri mMRSMoni t ori ngW ndowSt arti ngOoffs (0] T T F T
et
ri mRSMoni t ori ngW ndowPeriodicity (0] T T F T
ri mMRSMoni t ori ngQccasi onl nt er val (0] T T F T
ri mMRSMoni t ori ngQccasi onStarti ngof (0] T T F T
fset
ssbFrequency CM T T F T
ssbPeriodicity M T T F T
ssbSubCarri er Spaci ng CM T T F T
ssbhOf f set M T T F T
ssbDurati on M T T F T
bSChannel BwUL CM T T F T
bSChannel BwSUL CM T T F T

Attribute related to role
nRSect or Carri er Ref M T T T
nRFr equencyRef CoO T T T
choi ce
> bWPRef CM T T F T
> bWPSet Ref CM T T F T
vi ct i nBet Ref CM T T F T
aggr essor Set Ref (0] T T F T

NOTE 1. No state propagation isimplied.

NOTE 2: Void

ETSI




3GPP TS 28.541 version 18.7.0 Release 18 60 ETSI TS 128 541 V18.7.0 (2024-05)

4.3.5.3 Attribute constraints
Name Definition

cellLocalld S Condition: NG-RAN MOCN network sharing with
multiple Cell Identity broadcast feature is not
supported

pLMNI nf oLi st S Condition: NG-RAN MOCN network sharing with
multiple Cell Identity broadcast feature is not
supported

nRTAC S Condition: NG-RAN MOCN network sharing with
multiple Cell Identity broadcast feature is not
supported

bSChannel BWUL S Condition: The cell has an uplink (FDD or TDD)

bSChannel BWwSUL S Condition: The cell has a supplementary uplink

nRFr equencyRef S Condition: Non-split deployment scenario is supported

ssbFrequency S Condition: nRFrequencyRef is not used.

ssbSubCarri er Spacing S Condition: nRFrequencyRef is not used.

vi cti nSet Ref S Condition: RIM feature is supported

bWPRef S Condition: BWP sets are not supported.

bWPSet Ref S Condition: BWP sets are supported.

4.3.5.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.6 NRSect or Carri er

436.1 Definition

This<<IOC>>NRSect or Carri er representsthe resources of each transmission point associated to corresponding
cell(s). Thesein general have different physical locations (of the antennae), and possibly different frequencies or
bandwidths. The UE is not directly aware of which NRSect or Car r i er resources the network uses for its connection.

An NR sector-carrier can have downlink, uplink or both as specified by t xDi r ect i on. Attributes related to unavailable
direction (DL or UL) shall not be set.

Additional NRSect or Carri er s not directly associated to one cell only can aso be configured.

If avalue of ar f cnDL, ar f cnUL, bSChannel BwDL or bSChannel BWUL can be derived unambiguously from the
referring cell, then that attribute needs not be present. That will not be possible if the NRSect or Car ri er isused for
supplementary uplink, if it is not directly associated to acell, or if the sector-carrier uses only a part of the cell's channel
bandwidth. Thus, at least in those cases the applicable attributes have to be present and their values need to be set.

4.36.2 Attributes

The NRSectorCarrier |IOC includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30]) and the
following attributes:

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
txDirection M T T F T
conf i gur edMaxTxPower CM T T F T
conf i gur edMaxTxElI RP CM T T F T
ar f cnDL CM T T F T
arfcnUL CM T T F T
bSChannel BnDL CM T T F T
bSChannel BWMUL CM T T F T

attribute related to role
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[ sect or Equi prent Funct i onRef [ M [ T | T | F | T |
4.3.6.3 Attribute constraints
Name Definition
confi gur edvax TxPower Condition: The sector-carrier has a downlink. Configuration of Tx
power at antenna port reference point is supported.
confi gur edMaxTxEl RP Condition: The sector-carrier has a downlink. Configuration of
emitted isotropic radiated power is supported.
arfcnDL Condition: The sector-carrier has a downlink AND the value differs
from the referring cell's value of ar f cnDL.
arfcnUL Condition: The sector-carrier has an uplink AND the value differs
from the referring cell's value of ar f cnUL.
bSChannel BwDL Condition: The sector-carrier has a downlink AND the value differs
from the referring cell's value of bSChannel BwDL.
bSChannel BWUL Condition: The sector-carrier has an uplink AND the value differs
from the referring cell's value of bSChannel BwWUL.

4.3.6.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.7 BWP

43.7.1 Definition

This IOC represents a bandwidth part (BWP) defined in 3GPP TS 38.211 [32], subclause 4.4.5. A bandwidth part is
related to downlink, uplink or supplementary uplink resource grids, and is defined by its subcarrier spacing (SCS),
cyclic prefix and location and size related to the common resource grid for the applicable SCS.

A BWP can be either an initial BWP used for initial access, or other ("regular") BWP configured for relevant UES that
support the BWP's characteristics.
4.3.7.2 Attributes

The BWP |OC includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable

bwpCont ext M T T F T
i slnitial Bap M T T E T
subCarri er Spaci ng M T T E T
cyclicPrefix M T T F T
start RB M T T F T
nunber O RBs M T T F T

4.3.7.3 Attribute constraints

None.

4.3.7.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.
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4.3.8 EP E1
4.3.8.1 Definition

This IOC represents the local end point of the logical link, supporting E1 interface between gNB-CU-CP and gNB-CU-
UP. The El interface is defined in 3GPP TS 38.401 [4].

4.3.8.2

The EP_E1 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following attributes:

Attributes

Attribute name S isReadable | isWritable isinvariant | isNotifyable
| ocal Addr ess (@) T T F T
r enot eAddr ess o) T T E T

4.3.8.3 Attribute constraints
None.
4.38.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.9 EP_XnU

4391 Definition

This 10C represents the one end-point of alogical link supporting the Xn user plane (Xn-U) interface. The Xn-U
interface provides non-guaranteed delivery of user plane PDUs between two NG-RAN nodes. The user plane PDUs are
carried on GTP-U/UDP/IP/Datalink layer/Physical layer stack. See subclause 7.2 of 3GPP TS 38.420 [6].

4.3.9.2

The EP_XnU 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attributes

Attribute name S isReadable | isWritable isinvariant | isNotifyable
| ocal Addr ess 0 T T E T
r enot eAddr ess o) T T E T

4.3.9.3 Attribute constraints
None.
4394 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.
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4310 EP _NgC

4.3.10.1 Definition

This IOC represents the local end point of the control plane interface (NG-C) between the gNB and AMF. The transport
network layer is built on IP transport. For the reliable transport of signalling messages, SCTP is added on top of IP. The
application layer signalling protocol isreferred to as NG-AP (NG Application Protocol).

3GPP TS 38.470[7] noted that "one gNB-CU and a set of gNB-DUs are visible to other logical nodes asagNB or an
en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U
interfaces'.

4.3.10.2

The EP_NgC IOC includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following

Attributes

attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
| ocal Addr ess (@) T T F T
r enot eAddr ess o) T T E T

4.3.10.3 Attribute constraints
None.
4.3.10.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.11 EP_NgU

43111

Definition

This 10C represents the local end point of the NG user plane (NG-U) interface between the gNB and UPF. The
interface provides non-guaranteed delivery of user plane PDUs between the gNB and UPF. GTP-U is baseline for this

interface.

3GPP TS 38.470[7] noted that "one gNB-CU and a set of gNB-DUs are visible to other logical nodes asagNB or an
en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U

interfaces’.

4.3.11.2

Attributes

The EP_NgU 10C includes attributes inherited from EP_RP 10C (defined in TS 28.622[30]) and the following

atributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
| ocal Addr ess 0 T T E T
r enot eAddr ess (0] T T F T
Attribute related to role
epTransport Ref (0] T F F T
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4.311.3 Attribute constraints
None.
4.3.11.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4312 EP F1C

4.3.12.1 Definition

This IOC represents the local end point of the control plane interface (F1-C) between the gNB-DU and gNB-CU or
gNB-CU-CP. The transport network layer is based on IP transport with the SCTP on top of IP. The application layer
signalling protocol isreferred to asNG-AP (NG Application Protocol). See subclause 7.1 of 3GPP TS 38.470 [7].

3GPP TS 38.470 [7] noted that "one gNB-CU and a set of gNB-DUs are visible to other logical nodesasagNB or an
en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U
interfaces".

4.3.12.2

The EP_F1C 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attributes

Attribute name S isReadable | isWritable isinvariant | isNotifyable
| ocal Addr ess (0] T T F T
r enot eAddr ess (@) T T F T

4.3.12.3 Attribute constraints
None.
43124 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.13 EP_F1lU

4.3.13.1 Definition

This |OC represents the local end point of the user plane interface (F1-U) between the gNB-DU and gNB-CU or gNB-
CU-UP. The transport network layer is based on | P transport, with the UDP and GTP-U on top of IP.

3GPP TS 38.470[7] noted that "one gNB-CU and a set of gNB-DUs are visible to other logical nodes asagNB or an
en-gNB where the gNB terminates the Xn and the NG interfaces, and the en-gNB terminates the X2 and the S1-U
interfaces'.

4.3.13.2 Attributes

The EP_F1U 10C includes attributes inherited from EP_RP 10C (defined in TS 28.622[30]) and the following
attributes:

Attribute name | S | isReadable | isWritable [ islnvariant | isNotifyable |
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| ocal Address o) T T E T
r enot eAddr ess (0] T T F T
attribute related to role
epTranspor t Ref (@) T F F T

4.3.13.3 Attribute constraints
None.
4.3.13.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.14 EP_S1U

43141 Definition

This 10C represents the local end point of the logical link, supporting S1-U interface towards a S-GW node. The S1-U

interfaceis defined in 3GPP TS 36.410 [14].

4.3.14.2 Attributes
The EP_S1U I0C includes attributes inherited from EP_RP 10C (defined in TS 28.622[30]) and the following
attributes:
Attribute name S isReadable isWritable isinvariant | isNotifyable
localAddress o] T T F T
remoteAddress o] T T F T
4.3.14.3 Attribute constraints
None.
4.3.14.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.15 EP_X2C

4.3.15.1 Definition

This 10C represents the local end point of the logical link, supporting X2-C application protocols used in EN-DC, to a
neighbour eNB or en-gNB node, which isdefined in 3GPP TS 36.423 [15]. EN-DC isdefined in 3GPP TS 37.340 [9].

4.3.15.2 Attributes
The EP_X2C IOC includes attributes inherited from EP_RP 10C (defined in TS 28.622[30]) and the following
attributes:
Attribute name S isReadable isWritable isinvariant | isNotifyable
localAddress 6] T T F T
remoteAddress o T T F T
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4.3.15.3 Attribute constraints
None.
4.3.154 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.16 EP X2U

4.3.16.1 Definition

This IOC represents the local end-point of alogical link supporting the X2 user plane (X2-U) interface used in EN-DC,
which isdefined in 3GPP TS 36.425 [16].

4.3.16.2

The EP_X2U I0C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attributes

Attribute name S isReadable isWritable isinvariant | isNotifyable
localAddress (@) T T F T
remoteAddress (@) T T F T

4.3.16.3 Attribute constraints
None.
4.3.16.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.17 EP _XnC

4317.1 Definition

ThisOC represents the local gNB node end point of the logical link, supporting Xn Application protocols, to a
neighbour NG-RAN node (including gNB and ng-eNB). The Xn Application PDUs are carried over SCTP/IP/Datalink
layer/Physical layer stack. See subclause 7 of 3GPP TS 38.420 [6].

4.317.2 Attributes

The EP_XnC IOC includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following

attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
| ocal Addr ess (0] T T F T
r enot eAddr ess (@) T T F T

4.3.17.3 Attribute constraints

None
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43174 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.18 External GNBCUCPFuncti on

4.3.18.1 Definition

This 10C represents the properties, known by the management function, of a GNBCUCPFunct i on managed by
another management function. For more information about GNBCUCPFunct i on, see subclause 4.3.2.

4.3.18.2 Attributes

The External GNBCUCPFunction includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30])
and the following attributes:

Attribute S isReadable isWritable isInvariant isNotifyable
name
gNBI d M T T F T
gNBI dLengt h M T T F T
pLMNI d M T T F T

4.3.18.3 Attribute constraints

None.

4.3.18.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.19 Ext er nal GNBCUUPFuncti on

4.3.19.1 Definition

This IOC represents the properties, known by the management function, of a GNBCUUPFunct i on managed by
another management function. For more information about GNBCUUPFunct i on, see subclause 4.3.3.

4.3.19.2 Attributes

The External GNBCUUPFunction includes attributes inherited from ManagedFunction 1OC (defined in TS 28.622[30])
and the following attributes:

Attribute S isReadable isWritable isInvariant isNotifyable
name
gNBI d M T T F T
gNBl dLengt h M T T F T

4.3.19.3 Attribute constraints

None.
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43194 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.20 External GNBDUFuncti on

4.3.20.1 Definition

This 10C represents the properties, known by the management function, of a GNBDUFunct i on managed by another
management function. For more information about GNBDUFunct i on, see subclause 4.3.1.

4.3.20.2 Attributes

The External GNBDUFunction includes attributes inherited from ManagedFunction 1OC (defined in TS 28.622[30]) and
the following attributes:

Attribute isReadable isWritable isInvariant isNotifyable
name
gNBI d T T T T
gNBI dLengt h T T F T

4.3.20.3 Attribute constraints

None.

4.3.20.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.21 External UPFFuncti on

43.21.1 Definition

This IOC represents the properties, known by the management function, of aUPFFunct i on managed by another
management function. For more information about UPFFunct i on, see subclause 5.3.3.

43212 Attributes

The External UPFFunction includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30]) and the
following attributes:

Attribute S isReadable isWritable isInvariant isNotifyable
name

4.3.21.3 Attribute constraints

None.

4.3.21.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.
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4.3.22 External AMFFuncti on

43.22.1 Definition

This 1OC represents the properties, known by the management function, of an AMFFunct i on managed by another
management function. For more information about AMFFunct i on, see subclause 5.3.

43222 Attributes

The External AM FFunction includes attributes inherited from ManagedFunction 10C (defined in TS 28.622[30]) and the
following attributes:

Attribute S isReadable isWritable isInvariant isNotifyable
name

4.3.22.3 Attribute constraints

None

4.3.22.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.
4.3.23 Void
4.3.24 ENBFuncti on <<Proxyd ass>>

43.24.1 Definition

ThisOC represents an <<I OC>>ENBFunct i on and <<l OC>>Ext er nal ENBFunct i on.

4.3.24.2 Attributes

See that defined in <<| OC>>ENBFunct i on and <<| OC>>Ext er nal ENBFunct i on.

4.3.24.3 Attribute constraints

See that defined in <<| OC>>ENBFunct i on and <<| OC>>Ext er nal ENBFunct i on.

43244 Notifications
See respective |0Cs.

4.3.25 GNBCUCPFuncti on <<ProxyC ass>>

4.3.25.1 Definition

ThisOC represents an <<I OC>>GNBCUCPFunct i on and <<|I OC>>Ext er nal GNBCUCPFunct i on.

4.3.25.2 Attributes
See that defined in <<| OC>>GNBCUCPFunct i on and <<| OC>>Ext er nal GNBCUCPFunct i on.
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4.3.25.3 Attribute constraints
See respective I0Cs.

4.3.254 Notifications

See respective |OCs.

4.3.26 GNBCUUPFuncti on <<ProxyC ass>>

4.3.26.1 Definition

ThisOC represents an <<I OC>>GNBCUUPFunct i on and <<I OC>>Ext er nal GNBCUUPFunct i on.

4.3.26.2 Attributes

See that defined in <<I OC>>GNBCUUPFunct i on and <<| OC>>Ext er nal GNBCUUPFunct i on.

4.3.26.3 Attribute constraints

See that defined in <<I OC>>GNBCUUPFunct i on and <<| OC>>Ext er nal GNBCUUPFunct i on.

4.3.26.4 Notifications

See respective |OCs.

4.3.27 GNBDUFuncti on <<Proxyd ass>>

43.27.1 Definition

ThisOC represents an <<I OC>>GNBDUFunct i on and <<I OC>>Ext er nal GNBDUFunct i on.

4.3.27.2 Attributes

See that defined in <<I OC>>GN\BDUFunct i on and <<| OC>>Ext er nal GNBDUFunct i on.

4.3.27.3 Attribute constraints

See that defined in <<| OC>>GNBDUFunct i on and <<| OC>>Ext er nal GNBDUFunct i on.

43274 Notifications
See respective |0Cs.

4.3.28 Servi ngGANFFuncti on <<ProxyC ass>>

4.3.28.1 Definition

ThisOC represents an <<I OC>>Ser vi ngGAFFunct i on and <<I OC>>Ext er nal Ser vi ngGAFunct i on.

4.3.28.2 Attributes

See that defined in <<l OC>>Ser vi ngGWFunct i on and <<| OC>>Ext er nal Ser vi ngGAFunct i on.
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4.3.28.3 Attribute constraints

See that defined in <<l OC>>Ser vi ngGWFunct i on and <<| OC>>Ext er nal Ser vi ngGAFunct i on.

4.3.28.4 Notifications
See respective |0Cs.

4.3.29 UPFFuncti on <<Proxyd ass>>

4.3.29.1 Definition

This 10C represents an <<I OC>>UPFFunct i on and <<I OC>>Ext er nal UPFFunct i on.

4.3.29.2 Attributes

See that defined in <<| OC>>UPFFunct i on and <<| OC>>Ext er nal UPFFunct i on.

4.3.29.3 Attribute constraints

See that defined in <<| OC>>UPFFunct i on and <<| OC>>Ext er nal UPFFuncti on.

4.3.294 Notifications
See respective |0Cs.

4.3.30 AMFFunction <<ProxyCd ass>>

4.3.30.1 Definition

This |OC represents an <<I OC>>AMFFunct i on and <<I OC>>Ext er nal AMFFunct i on.

4.3.30.2 Attributes

See that defined in <<| OC>>AMFFunct i on and <<| OC>>Ext er nal AMFFunct i on.

4.3.30.3 Attribute constraints

See that defined in <<| OC>>AMFFunct i on and <<| OC>>Ext er nal AMFFunct i on.

4.3.304 Notifications

See respective |OCs.
4.3.31 Void
4.3.32 NRCel | Rel ation

43.32.1 Definition

This IOC represents a neighbour cell relation from a source cell to atarget cell, where the target cell isan NRCel | CU
or Ext er nal NRCel | CUinstance.

The source cell can be aNRCel | CUinstance. Thisisthe case for an Intra-NR neighbour cell relation.
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The source cell canbeaEUt r anGeneri cCel | instance. Thisisthe case for Inter-LTE-NR neighbour cell relation,
from E-UTRAN to NR. See 3GPP TS 28.658 [19].

Neighbour cell relations are unidirectional.

4.3.32.2 Attributes

The NRCellRelation |OC includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable | islnvariant | isNotifyable

nRTCI 0 T T F T
cel I I ndi vi dual O f set M T T F T
i sRenmoveAl | owed CM T T F T
i SHOAI | owed CM T T E T
i SESCover edBy CM T T F T
i SENDCAI | owed CM T T F T
i SMLBAI | owed CM T T F T
attribute related to role

nRFr eqRel at i onRef M T T E T
adj acent NRCel | Ref M T T F T

4.3.32.3 Attribute constraints

Name Definition
i sRenoveAl | owed Condition: ANR function is supported in the source cell.
i sSHOAI | owed Condition: ANR function is supported in the source cell.
i SESCover edBy Condition: Energy Saving function is supported.
i SENDCAI | owed Condition: Multi-Radio Dual Connectivity with the EPC (see TS 37.340
[9] clause 4.1.2) is supported.
i SMLBAI | oned Condition: MLB function is supported in the source cell.

43324 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.33 NRFreqRel ation

4.3.33.1 Definition

This 10C, together with the target NRFr equency, represents the frequency properties applicable to the referencing
NRCel | Rel ati on.

4.3.33.2 Attributes

The NRFr egRel at i on 10C includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
of f set MO e} T T E F
bl ockLi stEntry o) T T E E
bl ockLi st Entryl dl eMbde o) T T 5 E
cel | Resel ectionPriority o) T T E E
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cel | Resel ectionSubPriority 0] T T F F
pMax 0 T T F F
gqOf fset Freq o] T T F F
gqQual M n o] T T F F
gRxLevM n M T T F F
t hr eshXHi ghP M T T F F
t hr eshXHi ghQ CM T T F F
t hr eshXLowP M T T F F
t hr eshXLowQ CM T T F F
t Resel ecti onNr M T T F F
t Resel ecti onNRSf Hi gh 0] T T F F
t Resel ect i onNRSf Medi um 0] T T F F
attribute related to role
nRFr equencyRef M T T F F
4.3.33.3 Attribute constraints
Name Definition
t hr eshXHi ghQ Condition: RSRQ used in SIB4.
t hr eshXLowQ Condition: RSRQ used in SIB4.

4.3.334 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.34 Void

4.3.35 External NRCel | CU

43.35.1 Definition

This abstract 10C represents the properties of an NRCellCU controlled by another Management Service Provider. This
IOC contains necessary attributes for inter-system and intra-system handover. It also contains a subset of the attributes
of related |0Cs controlled by Management Service Provider. The way to maintain consistency between the attribute
values of these |OCsis outside the scope of the present document.

4.3.35.2 Attributes

The Ext er nal NRCel | CUIOC includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30])
and the following attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
cell Local Id M T T F T
p! ml dLi st M T T F T
attribute related to role
nRFr equencyRef M T T F T

4.3.35.3 Attribute constraints

None.
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43354 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.36 RRMPolicyRatio

4.3.36.1 Definition

This 1OC represents the properties of RRMPol i cyRat i 0. RRMPol i cyRat i o isone realization of abstract
RRMPol i cy_ I OC. RRMPol i cyRat i o hasthree attributes, apart from those inherited (DN, r esour ceType,
r RMPol i cyMenber Li st).

100%

rRMPolicyMaxRatio

Shared resources

rRMPolicyMinRatio

Prioritized resources

rRMPolicyDedicatedRatio
Dedicated resources

0

Figure 4.3.36-1 Structure of RRMPolicyRatio

- Theattributer RMPol i cyMaxRat i 0 defines the maximum resource usage quota for the associated
r RMPol i cyMenber Li st , including at least one of shared resources, prioritized resources and dedicated
resources. For the same resource type, the sum of the ‘rRMPolicyMaxRatio’ values assigned to all
RRM PolicyRatio(s) name-contained by same ManagedEntity can be greater than 100.

- Theattributer RMPol i cyM nRat i o defines the minimum resource usage quota for the associated
RRM PolicyMemberList, including at least one of prioritized resources and dedicated resources, which means the
resources quota that need to be guaranteed for use by the associated rRM PolicyMemberList. For the same
resource type, the sum of the ‘rRMPolicyMinRatio’ values assigned to all RRMPalicyRatio(s) hame-contained
by same ManagedEntity shall be less than or equal to 100.

- Theattributer RMPol i cyDedi cat edRat i o defines the dedicated resource usage quota for the
RRM PolicyMemberList, including dedicated resources. For the same resource type, the sum of the
‘rRMPolicyDedicatedRatio’ values assigned to all RRMPolicyRatio(s) name-contained by same ManagedEntity
shall be less than or equal to 100.

The following are the definition for above mentioned three resource categories:

- Shared resources. means the resources that are shared with other rRMPolicyMemberList(s) (i.e. the
rRMPolicyMemberList(s) defined in RRM PolicyRatio(s) name-contained by the same ManagedEntity). The
shared resources are not guaranteed for use by the associated rRM PolicyMemberList. The shared resources
guotais represented by [rRM PolicyMaxRatio-rRM PolicyMinRatio].

- Prioritized resources: means the resources are preferentially used by the associated RRM PolicyMemberList.
These resources are guaranteed for use by the associated RRM PolicyMemberList when it needsto use them.
When not used, these resources may be used by other rRMPolicyMemberList(s) (i.e. the
rRMPolicyMemberList(s) defined in RRM PolicyRatio(s) name-contained by the same ManagedEntity). The
prioritized resources quota s represented by [rRMPolicyMinRatio-rRM PolicyDedicatedRati o]

- Dedicated resources. means the resources are dedicated for use by the associated RRMPolicyMemberList.
These resources can hot be shared even if the associated RRM PolicyMember does not use them. The Dedicated
resources quota is represented by [rRM PolicyDedicatedRatio].
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NOTE: The resources shown in Figure 4.3.36-1 could be reserved or allocated for user and bearer related requests,
e.g. auser connection, a PDU session, etc., if the user is entitled to use the all ocated resources according
the ratios defined above.

4.3.36.2 Attributes

The RRMPol i cyRat i o IOC includes attributes inherited from RRMPolicy 10C (defined in  clause 4.3.43) and the
following attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
r RMPol i cyMaxRat i o M T T F T
rRMPol i cyM nRati o M T T F T
r RMPol i cyDedi cat edRat i o o] T T F T

4.3.36.3 Attribute constraints

None

4.3.36.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.37 S-NSSAl <<dat aType>>

43371 Definition

This datatype represents an S-NSSAI. An NSSAI isa set of supported SSNSSAI(s), an S'NSSAI is comprised of an
SST (Slice/Service type) and an optional SD (Slice Differentiator) field, (See TS 23.003 [13)]).

4.3.37.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
sD 9) T T F T

4.3.37.3 Attribute constraints

None

4.3.37.4 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

4.3.38 NRFrequency

4.3.38.1 Definition

This IOC represents certain NR frequency properties.
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The NRFr equency 10C includes attributes inherited from Top 1OC (defined in TS 28.622[30]) and the following

atributes:

Attribute name S isReadable | isWritable | isinvariant | isNotifyable
absol ut eFr equencySSB M T T F T
sSBSubCarri er Spaci ng M T T F T
mul ti FrequencyBandLi st NR o] T F F T

4.3.38.3 Attribute constraints
None.
4.3.384 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.39 CommonBeanf or m ngFuncti on

4.3.39.1 Definition

This <<IOC>>ConmonBeant or m ngFunct i on represents common beamforming functionality (eg: SSB beams)

fortheNRSect or Carri er.

The CommonBeamformingFunction provides capability to configure the advanced antenna for a sector carrier. The
configuration capability is provided by selection of coverageShape, digital Tilt and digital Azimuth. These attributes
represent the wanted coverage area and radiation pattern on a sector carrier related to an antenna transmission point.

This configuration capability assumes the system shall handle configuration of SSB beams within the sector carrier.
Individual SSB beams within a sector carrier cannot be independently configured as this depends on many conditions
and constraints, for instance TDD patterns, allocations of PRACH occasions, SIB1 and mobility considerations.

The associated <<IOC>> Beam provides information beam direction and beam width for the associated SSB beams as a
There may be more than

result of the configuration. The beams addressed in this definition are the common beams.

one beam per ConmonBeant or m ngFuncti on forthe NRSect or Carri er.

4.3.39.2 Attributes

The CormonBeant or m ngFunct i on 10C includes attributes inherited from Top 10C (defined in TS 28.622[30])

and the following attributes:

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
cover ageShape M T T F T
digital Tilt M T T F T
digital Azi nuth M T T F T

4.3.39.3 Attribute constraints
None.
4.3.394 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

ETSI



3GPP TS 28.541 version 18.7.0 Release 18 77 ETSI TS 128 541 V18.7.0 (2024-05)

4340 Beam

4.3.40.1 Definition

This <<IOC>>Beamrepresents the per-Beam information required for, e.g. beam performance management utilizing
measurements generated in the RAN. TS 38.104 [12] relates to beam transmission, TS 38.215 [55] to beam
measurements, and TS 38.331 [54] to reporting of those measurements and associated beam failure Information
Elements, clauses 5.5.3, 5.5.5.2, 6.3.2. 6.2.2.

M easurements on common beams may be correlated with associated spatial beam information to assist use cases like
troubleshooting performance problems, or SON functions like Coverage & Capacity Optimization.

<<IOC>>Beamcan have spatial attributes of horizontal/azimuth (ie: Phi ¢-axis) and vertical/tilt (ie: Theta 6-axis) beam
pointing direction and beam width attributes. There may be more than one beam per

ComonBeantf or i ngFunct i on for an NRSect or Carri er. Informational note, beam direction and width are
characteristics—a representation—of directional energy vectors.

4.3.40.2 Attributes
Attribute name S isReadable | isWritable | islnvariant | isNotifyable
bean ndex M T F F T
beanType (0] T F F T
beamAzi nut h CM T F F T
beanfli | t CM T F F T
beantori zW dt h CM T E E T
beanVert W dt h CM T E E T

4.3.40.3 Attribute constraints

The BeamlOC includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following attributes:

Name Definition

beamAzi nuth S Condition: The beamType is "SSB-BEAM" and Supported by
Equipment

beanfilt S Condition: The beamType is "SSB-BEAM" and Supported by
Equipment

beantHori zWdth S Condition: The beamType is "SSB-BEAM" and Supported by
Equipment

beanVert Wdth S Condition: The beamType is "SSB-BEAM" and Supported by
Equipment

4.3.41 PLMWNI nfo <<dataType>>

4.341.1 Definition

This <<dataType>> represents the PLMN supported by the <<IOC>> using this <<dataType>> as one of its attributes.
In case of network dicing feature is supported, this <<dateType>> also represents the S-NSSAI in the PLMN supported
by the <<IOC>> using this <<dataType>> as one of its attributes.

4.3.41.2 Attributes

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
pLMWNI d M T T = T
SNSSAI CM T T F T

ETSI




3GPP TS 28.541 version 18.7.0 Release 18 78 ETSI TS 128 541 V18.7.0 (2024-05)

4.3.41.3 Attribute constraints

Name Definition
sNSSAI S Condition: Network slicing feature is supported.

43414 Notifications

The <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

4.3.42 RRMPol i cyMenber <<dataType>>

43.42.1 Definition

This <<dataType>> represents an RRM Policy member that will be part of a r RMPol i cyMenber Li st. A
RRMPol i cyMenmber isdefined by itspLMNI d and SNSSAI (S-NSSAI). The membersina
r RMPol i cyMenber Li st isassigned a specific amount of RRM resources based on settingsin RRMPol i cy _.

43422 Attributes

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
pLMWNI d M T T F T
SNSSAI CM T T F T

4.3.42.3 Attribute constraints

Name Definition
SNSSAI S Condition: Network slicing is supported

43424 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.43 RRMPolicy_

4.343.1 Definition

This |OC represents the properties of an abstract RRMPol i cy. The RRMPol i cy_ |OC needs to be subclassed to be
instantiated. It defines two attributes apart from those inherited from TOP 1OC, ther esour ceType attribute defines
type of resource (PRB, PRB in uplink, PRB in downlink,RRC connected users, DRB usage etc.) and the

r RMPol i cyMenber Li st attribute definesthe RRMPol i cyMenber (' s) that is subject to this policy. An RRM
resource (defined inr esour ceType attribute) islocated in NRCel | DU, NRCel | CU, GNBDUFunct i on,
GNBCUCPFunct i on or in GNBCUUPFunct i on. The RRMPol i cyRat i o IOC isone redlization of aRRMPol i cy _
IOC, seetheinheritance in Figure 4.2.1.2-1. This RRM framework allows adding new policies, both standardized or as
vendor specific, by inheriting from the abstract RRMPol i cy_ | CC.
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4.3.43.2 Attributes

The RRMPol i cy_ 10C have the following attributes, apart from those inherited from TOP 10C (defined in TS 28.622
[30]):

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
resourceType M T T E T
r RMPol i cyMenber Li st M T T E T

4.3.43.3 Attribute constraints

None.

4.3.43.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.44 RRMPol i cyManagedEntity <<ProxyC ass>>

43.44.1 Definition

This represents an <<I OC>>NRCel | CU, or an <<I OC>>NRCel | DU or an <<I OC>>GNBCUUPFunct i on, or
an <<| OC>>GNBCUCPFunct i on, or an <<l OC>>G\BDUFunct i on.

If <<I OC>>NRCel | CU isused, which meansthat a RRMPolicy shall be applied to an RRM resourceinthe NRCel | CU.
The possible RRM resource(s) owned by NRCel | CUisdefined inther esour ceType attribute.

If <<I OC>>NRCel | DU isused, which meansthat a RRMPolicy shall be applied to an RRM resourceinthe NRCel | DU.
The possible RRM resource(s) owned by NRCel | DU isdefined inther esour ceType attribute.

If <<I OC>>GNBCUUPFunct i on isused, which means that a RRMPolicy shall be applied to an RRM resource in the
GNBCUUPFunct i on. The possible RRM resource(s) owned by GNBCUUPFunction is defined in the
resour ceType attribute.

If <<I OC>>GN\BCUCPFunct i on isused, which meansthat a RRMPolicy shall be applied to an RRM resource in the
GNBCUCPFunct i on. The possible RRM resource(s) owned by GNBCUCPFunction is defined in the
resour ceType attribute.

If <<I OC>>GN\NBDUFunct i on isused, which means that a RRMPolicy shall be applied to an RRM resource in the
GNBDUFunct i on. The possible RRM resource(s) owned by GNBDUFunct i on is defined in the r esour ceType
attribute.

4.3.44.2 Attributes

Seethat defined in <<| OC>>NRCel | CU, <<| OC>>NRCel | DU, <<| OC>>G\BCUUPFuncti on,
<<| OC>>GN\BCUCPFuncti on or <<| OC>>GNBDUFuncti on.

4.3.44.3 Attribute constraints

Seethat defined in <<| OC>>NRCel | CU, <<| OC>>NRCel | DU, <<| OC>>G\BCUUPFuncti on,
<<| OC>>GN\BCUCPFuncti on, or <<|OC>>G\BDUFuncti on.

4.3.44.4 Notifications
See respective |OCs.
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4.3.45 GNBCUCPNei ghbour <<Proxyd ass>>

4.3.45.1

ThisOC represents an <<I OC>>GNBCUCPFunct i on, <<I OC>>Ext er nal GNBCUCPFunct i on,
<<| OC>>ENBFuncti on and <<I OC>>Ext er nal ENBFuncti on.

Definition

4.3.45.2 Attributes

See that defined in <<| OC>>G\BCUCPFunct i on, <<| OC>>Ext er nal GNBCUCPFunct i on,
<<| OC>>ENBFuncti on and <<| OC>>Ext er nal ENBFuncti on.

4.3.45.3

See that defined in <<| OC>>GNBCUCPFunct i on, <<| OC>>Ext er nal GNBCUCPFunct i on,
<<| OC>>ENBFuncti on and <<| OC>>Ext er nal ENBFuncti on.

Attribute constraints

4.3.454 Notifications

See respective |OCs.

4.3.46 GNBCUUPNei ghbour <<Proxyd ass>>

4.3.46.1 Definition

ThisOC represents an <<I OC>>GNBCUUPFunct i on, <<I OC>>Ext er nal GNBCUUPFunct i on,
<<| OC>>ENBFuncti on and <<I OC>>Ext er nal ENBFunct i on.

4.3.46.2 Attributes

See that defined in <<| OC>>G\BCUUPFunct i on, <<| OC>>Ext er nal GNBCUUPFunct i on,
<<| OCG>>ENBFuncti on and <<| OC>>Ext er nal ENBFuncti on.

4.3.46.3

See that defined in <<| OC>>GNBCUUPFunct i on, <<| OC>>Ext er nal GNBCUUPFunct i on,
<<| OC>>ENBFuncti on and <<| OC>>Ext er nal ENBFunct i on.

Attribute constraints

4.3.46.4
See respective |0Cs.

Notifications

4.3.47 MappingSetIDBackhaulAddress <<dat aType>>

43471 Definition

This data type represents the properties describing the mapping relationship between set 1D and backhaul address of
oONB.

4.3.47.2 Attributes
Attribute name S isReadable | isWritable | isInvariant | isNotifyable
set| D M T T = T
backhaul Addr ess M T T F T
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4.3.47.3 Attribute constraints
None.
43474 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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4.3.48 BackhaulAddress <<dat aType>>

4.3.48.1 Definition
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This data type represents the properties describing the backhaul address of gNB.

4.3.48.2 Attributes

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
gNBI d M T T F T
t Al M T T = T
4.3.48.3 Attribute constraints
None.
4.3.48.4 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

4.3.49 Void

4.3.50 R nmRSA obal

4.3.50.1 Definition

ThisOC is used to represent global/common Remote Interference Management (RIM) Reference Signal (RS) resource
alocated for the whole network. Resource for RIM-RS transmission is defined by Sequence domain resource, Time
domain resource and Frequency resource. The configure parameters of the RIM RS resource are applied to all Sets of
RIM RS Resource across gNBg/cellsin the network.

4.3.50.2 Attributes

The RimRSGlobal 10C includes attributes inherited from Top IOC (defined in TS 28.622[30]) and the following

atributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
f requencyDomai nPar a M T T F T
sequenceDonai nPar a M T T F T
ti meDomai nPar a M T T F T
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4.3.50.3 Attribute constraints

None.

4.3.50.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.
4.3.51 FrequencyDomainPara <<dat aType>>

4351.1 Definition

This datatype defines configuration parameters of frequency domain resource to support RIM RS.

43512 Attributes

Attribute name S isReadable | isWritable | isIlnvariant | isNotifyable
ri mRSSubcarri er Spaci ng M T T F T
r 1 MRSBandwi dt h M T T F T
nr of A obal RI MRSFr equencyCandi dat es M T T F T
ri mRSConmonCarr i er Ref er encePoi nt M T T F T
ri mRSSt arti ngFrequencyO f set | dLi st M T T F T

4.3.51.3 Attribute constraints

None.

43514 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
4.3.52 SequenceDomainPara <<dataType>>

43521 Definition

This datatype defines configuration parameters of sequence domain resource to support RIM RS.

4.3.52.2 Attributes

Attribute name
nr of R MRSSequenceCandi dat esof RS1
ri mRSScr anbl el dLi st of RS1
nr of R MRSSequenceCandi dat esof RS2
ri nRSScr anbl el dLi st of RS2
enabl eEnoughNot Enoughl ndi cati on
Rl MRSScr anbl eTi ner Mul ti plier
RI MRSScr anbl eTi ner O f set

isReadable | isWritable | isInvariant isNotifyable
F

ZIZZ 00!
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4.3.52.3 Attribute constraints

None.

43524 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
4.3.53 TimeDomainPara <<dataType>>

4.3.53.1 Definition

This datatype defines configuration parameters of time domain resource to support RIM RS.

4.3.53.2 Attributes

Attribute name
dl ULSwi t chi ngPeri odl
synbol O f set O Ref er encePoi nt 1
dl ULSwi t chi ngPeri od2
synbol O f set O Ref er encePoi nt 2
t ot al nr of Set | dof RS1
t ot al nr of Set | dof RS2
nr of Consecut i veRl MRS1
nr of Consecut i veRl MRS2
consecuti veRl MRS1Li st
consecuti veRl MRS2Li st
enabl enear f ar | ndi cati onRS1
enabl enear f ar | ndi cat i onRS2

isReadable | isWritable isInvariant isNotifyable
F

O|OIZIZ|0|IZ|0IZ|0|0|IZIE|»
||| ||| |||
I e B BRI E B B
mimm|m|m|{m|m|m|T|T|T
I e B BRI A B B

4.3.53.3 Attribute constraints

None.

4.3.534 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
4.3.54 RimRSReportConf <<dat aType>>

4.3.54.1 Definition

This datatype defines RIM-RS reporting configuration.

4.3.54.2 Attributes

Attribute name S isReadable | isWritable | isIlnvariant | isNotifyable
reportlndi cator M T T F T
reportlnterval M T T F T
nr of R MRSReport | nfo M T T F T
maxPr opagat i onDel ay (0] T T F T
Ri mRSReport | nfoLi st M T T F T
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4.3.54.3 Attribute constraints

None.

4.3.54.4 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
4.3.55 RiImRSReportinfo <<dat aType>>

4.3.55.1 Definition
This datatype defines necessary reporting information derived from the detected RIM-RS, including
1) The detected set ID;
2) Propagation delay in number of OFDM symbols
3) Functionality of the RS (RS-1 or RS-2, Enough or Not enough mitigation for RS-1).
NOTE:
RS-1isequivaent to RIM-RS type 1 (see 38.211 [32], subclause 7.4.1.6).
RS-2 isequivalent to RIM-RS type 2 (see 38.211 [32], subclause 7.4.1.6).

Enough mitigation for RS-1 means "Enough” / "Not enough” indication functionality is enabled for RIM RS-1 and
RIM-RStype 1 is used to indicate 'enough mitigation’ functionality.

Not enough mitigation for RS-1 means "Enough” / "Not enough” indication functionality is enabled for RIM RS-1
and RIM-RS type 1 is used to indicate 'Not enough mitigation' functionality.

4.355.2 Attributes

Attribute name S isReadable | isWritable | isIlnvariant | isNotifyable
det ect edSet | D M T T F T
propagat i onDel ay o] T T F T
functionalityO R MRS M T T E T

4.3.55.3 Attribute constraints
None.
43554 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

4.3.56 RIMRSSet

4.3.56.1 Definition

ThisOC is used to represent aggressor or victim Set organized by OAM. The RIM RS Resource is assigned to each
Set, whichisidentified by triple indices set of <Time domain index, Frequency domain index, and Sequence index >.
The triple indices set can be derived by setld attribute (See subclause 7.4.1.6 in TS 38.211 [32)).
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4.3.56.2 Attributes

The Ri nRSSet 10C includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadabl | isWritabl | islnvarian | isNotifyabl
e e t e
setld M T T F T
set Type M T T F T
Attributerelated torole
nRCel | DURef M T F F T

4.3.56.3 Attribute constraints

None.

4.3.56.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.57 DANRManagenent Functi on

43571 Definition

This IOC contains attributes to support the D-SON function of ANR Management (See clause 6.4.1.3in TS 28.313
[57D).

4.357.2 Attributes

The DANRM anagementFunction |OC includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the
following attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
i ntrasyst emANRManagenent Swi t ch M T T F T
i nt er syst emANRManagenent Swi t ch M T T F T

4.3.57.3 Attribute constraints

None.

43574 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.58 DESManagenent Functi on

4.3.58.1 Definition

This 10C represents the management capabilities of Distributed Energy Saving (ES) functions. Thisis provided for
Energy Saving purposes.
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This Function can be implemented as SON (See clause 6.2.3.0 in TS 28.310 [71]) and/or AI/ML feature (See TS 28.105
[105]) .Attribute MLEnt i t yRef indicatesthat AlI/ML is supported for this function. Attribute
Al MLI nf er enceFunct i onRef indicatesthat Al/ML Inference Function is supported for this function.

NOTE: in the case where multiple DESManagementFunction MOls exist at different levels of the containment tree,
the DESManagementFunction MOI at the lower level overrides the DESManagementFunction MOI's at
higher level(s) of the same containment tree.

4.3.58.2 Attributes

The DESManagenent Funct i on 1OC includes attributes inherited from Top |OC (defined in TS 28.622[30]) and the
following attributes:

Attribute name S isReadable | isWritable
islnvariant | isNotifyable

desSwit ch M T T F T
i ntraRat EsActivationOriginal Cel | LoadP CM T T F T
araneters
i nt raRat EsActi vati onCandi dat eCel | sLoa CM T T F T
dPar anet er s
i ntraRat EsDeact i vati onCandi dat eCel | sL CM T T F T
oadPar anet er s
esNot Al | owedTi nePeri od (0] T T F T
i nt er Rat EsActi vati onOri gi nal Cel | Par am CM T T F T
eters
i nt er Rat EsActi vat i onCandi dat eCel | Par a CM T T F T
neters
i nt er Rat EsDeact i vati onCandi dat eCel | Pa CM T T F T
raneters
ener gySavi ngSt at e M T F F T
i sProbi ngCapabl e (@] T F F T
Attribute related to role
m Enti t yRef CM T F F T
al MLI nf er enceFunct i onRef CM T F F T

4.3.58.3 Attribute constraints

Name Definition

i ntraRat EsActi vati onOri gi nal Cel | LoadPar aneters S The condition is " the cell acts as an
original cell".

i nt raRat EsActi vati onCandi dat eCel | sLoadPar aneters S The condition is " the cell acts as a
candidate cell".

i nt raRat EsDeacti vati onCandi dat eCel | sLoadParaneters S The condition is " the cell acts as a
candidate cell".

i nter Rat EsActi vati onOri gi nal Cel | Paraneters CM S The condition is "The cell acts as an
original cell".

i nt er Rat EsActi vat i onCandi dat eCel | Par aneters CM S The condition is "The cell acts as a
candidate cell".

i nt er Rat EsDeact i vati onCandi dat eCel | Par aneters CM S The condition is "The cell acts as a
candidate cell".

m Enti t yRef The condition is "MLEnt i ty is
supported for this function”.

al MLI nf er enceFunct i onRef The condition is
"Al MLI nf er enceFunctionis
supported for this function ".
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4.358.4 Notification

The common notifications defined in clause 4.5 are valid for this |OC, without exceptions or additions.

4.3.59 DRACHOpti m zati onFuncti on

4.3.59.1 Definition

This |OC contains attributes to support the D-SON function of RACH optimization (See clause 7.1.1in TS 28.313
[57D).

NOTE: in the case where multiple DRACHOpt i m zat i on MOlsexist at different levels of the containment tree,
the DRACHOpt i i zat i on MOI at the lower level overrides the DRACHOpt i i zat i on MOlsat
higher level(s) of the same containment tree.

4.3.59.2 Attributes

The DRACHOpt i mi zat i onFunct i on 10C includes attributes inherited from Top 10C (defined in TS 28.622[30])
and the following attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
ueAccProbabi lityDi st M T T F T
ueAccDel ayProbabi | ityDi st M T T F T
drachOpti m zati onContr ol M T T F T

4.3.59.3 Attribute constraints

None.

43594 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.60 DMROFunction

4.3.60.1 Definition
This IOC contains attributes to support Distributed MRO function.

This Function can be implemented as SON (See clause 7.1.2 in TS 28.313 [57]) and/or AI/ML feature (See TS 28.105
[105]) .Attribute MLEnt i t yRef indicatesthat AlI/ML is supported for this function. Attribute
Al MLI nf er enceFunct i onRef indicatesthat Al/ML Inference Function is supported for this function.

NOTE Inthe case where multiple DMROFunct i on MOlsexist at different levels of the containment tree, the
DVROFunct i on MOI at the lower level overrides the DMROFunct i on MOlsat higher level(s) of the
same containment tree.

4.3.60.2 Attributes

The DMROFunct i on 10C includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following
attributes:
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Attribute name S isReadable | isWritable | isInvariant | isNotifyable
dnr oCont r ol M T T F T
maxi munDevi at i onHoTr i gger Low M T T F T
maxi munDevi at i onHoTri gger Hi gh M T T F T
m ni nunTi neBet weenHoTr i gger Change M T T F T
t st or eUEcnt xt M T T F T
Attribute related to role
m Enti t yRef CM T [= E T
al MLI nf er enceFunct i onRef CM T F F T
4.3.60.3 Attribute constraints
Name Definition
m Enti t yRef The condition is "MLEnt i ty is

supported for this function".

al MLI nf er enceFunct i onRef

The condition is
"Al MLI nf er enceFuncti onis
supported for this function ".

4.3.60.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions

4.3.61

4.3.61.1 Definition

DPClI Confi gur ati onFuncti on

ThisIOC contains attributes to support the Distributed SON function of PCI configuration (Seeclause 7.1.3in TS

28.313[57)).

NOTE: in the case where multiple DPCI Conf i gur ati on MOIsexist at different levels of the containment tree,
the DPCI Conf i gur at i on MOI at the lower level overridesthe DPCI Conf i gur ati on MOlsat
higher level(s) of the same containment tree.

4.3.61.2 Attributes

The DPCI Conf i gCont r ol Funct i on 10C includes attributes inherited from Top 10C (defined in TS 28.622[30])

and the following attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
dPci Confi gurati onContr ol M T T F T
nRPci Li st M T T F T
4.3.61.3 Attribute constraints
None.
4.3.61.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.
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4.3.62 CPCl Confi gurationFunction

4.3.62.1 Definition

This IOC contains attributes to support the Centralized SON function of PCI configuration (see clause 7.2.1in TS
28.313 [57]).

NOTE: Inthe case where multiple CPCl Conf i gur ati on MOIlsexist at different levels of the containment
tree, the CPCl Conf i gur ati on MOI at the lower level overridesthe CPCl Conf i gur ati on MOlsat
higher level(s) of the same containment tree.

4.3.62.2 Attributes

The CPCI Confi gur ati onFunct i on 10C includes attributes inherited from Top 10C (defined in TS 28.622[30])
and the following attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
cPci Confi gurati onContr ol M T T F T
cSonPci Li st M T T F T
4.3.62.3 Attribute constraints
None.
4.3.62.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions

4.3.63 CESManagenent Functi on

4.3.63.1 Definition
This IOC represents the management capabilities of Centralized SON Energy Saving (ES) functions. (see clause 6.2.2
of TS28.310[71]) Thisis provided for Energy Saving purposes.

NOTE: in the case where multiple CESManagementFunction MOls exist at different levels of the containment tree,
the CESM anagementFunction MOI at the lower level overrides the CESManagementFunction MOI's at
higher level(s) of the same containment tree.

4.3.63.2 Attributes

The CESManagenent Funct i on 10C includes attributes inherited from Top |OC (defined in TS 28.622[30]) and the
following attributes:

Attribute name S isReadable | isWritable
isinvariant | isNotifyable

cesSwi tch M T T F T
ener gySavi ngCont r ol M T T F T
ener gySavi ngSt at e M T T F T
i ntraRat EsActivationOriginal Cel | Loa CM T T F T
dPar anet er s
i ntraRat EsActi vati onCandi dat eCel | sL CM T T F T
oadPar anet er s
i ntraRat EsDeact i vat i onCandi dat eCel | CM T T F T
sLoadPar anet er s
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esNot Al | owedTi mePeri od 0] T T F T
i nt er Rat EsActi vati onOri gi nal Cel | Par CM T T F T
aneters

i nt er Rat EsAct i vat i onCandi dat eCel | Pa CM T T F T
raneters

i nt er Rat EsDeact i vati onCandi dat eCel | CM T T F T
Par anet er s

4.3.63.3 Attribute constraints

Name Definition
i ntraRat EsActi vati onOri gi nal Cel | LoadPar anmeters S The condition is "Intra-RAT domain centralized
SON energy saving is supported AND the cell
acts as an original cell".
i nt raRat EsActi vati onCandi dat eCel | sLoadPar aneters S The condition is "Intra-RAT domain centralized
SON energy saving is supported AND the cell
acts as a candidate cell".
i nt raRat EsDeact i vati onCandi dat eCel | sLoadPar anet ers | The condition is "Intra-RAT domain centralized
S SON energy saving is supported AND the cell
acts as a candidate cell".
i nter Rat EsActi vati onOri gi nal Cel | Parameters CM S The condition is "The cell acts as an original
cell" AND inter-RAT domain centralized SON
energy saving is supported.
i nt er Rat EsActi vat i onCandi dat eCel | Par aneters CM S The condition is "The cell acts as a candidate
cell* AND inter-RAT domain centralized SON
energy saving is supported.
i nt er Rat EsDeact i vati onCandi dat eCel | Par aneters CM S The condition is "The cell acts as a candidate
cell" AND inter-RAT domain centralized SON
energy saving is supported.

4.3.63.4 Notification

The common notifications defined in clause 4.5 are valid for this |OC, without exceptions or additions.

4.3.64 AddressWthVlan <<dat aType>>

4.3.64.1 Definition

This data type represents the address including I P address and VLAN Id (e.g. local Address of EP_NgC) used for
initialization of the underlying transport.

4.3.64.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
i PAddr ess o] T T F T
VLANI d o) T T F T

4.3.64.3 Attribute constraints

None

4.3.64.4 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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4.3.65 TcelDMappingIinfo <<dat aType>>

4.3.65.1 Definition

This data type represents the properties describing the mapping relationship between TCE ID, PLMN where TCE
resides and IP address of TCE.

4.3.65.2 Attributes

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
t cel PAddr ess M T T F T
tcel D M T T F T
pLM\Tar get M T T F T

4.3.65.3 Attribute constraints

None.

4.3.65.4 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

4.3.66 NPN dentity <<dataType>>

4.3.66.1 Definition

This <<dataType>> represents the NPN supported by the <<IOC>> using this <<dataType>> as one of its attributesin
case of the cell isa NPN-only cell.

4.3.66.2 Attributes

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
pl mli d M T T F T
cAd dLi st CM T T F T
nl DLi st CM T T = T

NOTE: Itisan ASN.1 CHOICE for a NPN-only cell to populate cAG dLi st or nl DLi st , see TS38.331 [54].

4.3.66.3 Attribute constraints

Name Definition
cAd dList S Condition: The cell is a NPN-only cell (see TS 38.331 [54]) in case
of PNI-NPN.
nl DList S Condition: The cell is a NPN-only cell (see TS 38.331 [54]) in case
of SNPN.

4.3.66.4 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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ThisIOC contains attributes to support operator specific gNB-DU level information to support the NG-RAN Multi-
Operator Core Network (NG-RAN MOCN) network sharing with multiple Cell Identity broadcast feature. An instance
of OperatorDU <<IOC>> should be created and configured for each POP. When configured the attributes override
those in parent GNBDUFunction instance.

The OperatorDU <<IOC>> isonly used to support NG-RAN MOCN with multiple cell identity broadcast feature. If
NG-RAN MOCN with multiple cell identity broadcast feature is not supported, is not used.

The attributesconf i gur abl e5Q Set Ref and dynam c5Q Set Ref are used to refer to 5QI set for each POP.

The following table identifies the necessary end points required for the representation of shared gNB and shared en-
gNB, of all deployment scenarios.

Req | End point requirement | End point requirement | End point requirement
Role for 3-split deployment for 2-split deployment for Non-split
scenario scenario deployment scenario
Shared gNB <<| OC>>EP_F1C, <<| OC>>EP_F1C, None.
<<| OC>>EP_F1U <<| OC>>EP_F1U
Shared en- <<| OC>>EP_F1C, <<| OC>>EP_F1C, None.
gNB <<| OC>>EP_F1U <<| OC>>EP_F1U

For scenarios with an F1 interface supporting multiple PLMN broadcast, the values of the EP_F1C and EP_F1U
attributes contained by different OperatorDU of the same GNBDUFunction should be same.

4.3.67.2 Attributes

The Qper at or DU 10C includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable isWritable islnvariant isNotifyable
gNBI d M T T F T
gNBI dLengt h M T T F T
Attribute related to role
confi gur abl e5Q Set Ref CcO T T F T
dynam c5Q Set Ref CO T F F T
4.3.67.3 Attribute Constraints
Name Definition

confi gur abl e5Q Set Ref Condition: NG-RAN Multi-Operator Core Network (NG-
RAN MOCN) network sharing with operator specific
5Ql is supported.

Condition: NG-RAN Multi-Operator Core Network (NG-
RAN MOCN) network sharing with operator specific

5Ql is supported.

dynami c5Q Set Ref

4.3.67.4 Notifications

The common notifications defined in clause 5.5 are valid for this 1OC, without exceptions or additions.
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4.3.68 NROperatorCellDU

4.3.68.1 Definition

The NROperatorCelIDU <<IOC>> contains attributes to support operator specific cell level information (including
cellLocald, pLMNInfoList, NRTAC) to support NG-RAN Multi-Operator Core Network (NG-RAN MOCN) network
sharing with multiple Cell Identity broadcast feature. Aninstance of NROperatorCelIDU <<IOC>> should be created and
configured for each POP. When configured the attributes override those in the associated NRCellDU instance.

The NROperatorCelIDU <<IOC>> isonly used to support NG-RAN MOCN with multiple cell identity broadcast
feature. If the NG-RAN MOCN with multiple cell identity broadcast feature is not supported, this IOC is not used.

4.3.68.2 Attributes

The NROperatorCellDU 10C includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable isWritable isInvariant isNotifyable
cell Local Id M T T F T
adm nistrativeState M T T F T
pLMNI nf oLi st M T T F T
nRTAC CM T T = T
Attribute related to role
nRCel | DURef M T T F T
4.3.68.3 Attribute Constraints
Name Definition
nRTAC S Condition: 5G SA (Stand Alone) is supported.

4.3.68.4 Notifications

The common notifications defined in clause 5.5 are valid for this 10C, without exceptions or additions.

4.3.69 DLBOFuncti on

4.3.69.1 Definition
This IOC contains attributes to support the Distributed function of LBO.

This Function can be implemented as SON (See TS 28.313 [57]) and/or Al/ML feature (See TS 28.105 [105]) .Attribute
MLEnt i t yRef indicatesthat AI/ML is supported for this function. Attribute Al MLI nf er enceFunct i onRef
indicates that AI/ML Inference Function is supported for this function.

NOTE Inthe case where multiple DLBOFunct i on MOlsexist at different levels of the containment tree, the
DLBOFunct i on MOI at the lower level overridesthe DLBOFunct i on MOlIs at higher level(s) of the
same containment tree.

4.3.69.2 Attributes

The DLBOFunct i on 10C includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following
attributes:
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Attribute name S isReadable | isWritable | isInvariant | isNotifyable
dl boCont r ol M T T F T
maxi munDevi at i onHoTr i gger Low M T T F T
maxi munDevi at i onHoTri gger Hi gh M T T F T
m ni nunTi neBet weenHoTr i gger Change M T T F T
Attribute related to role
m Enti t yRef CM T F F T
al MLI nf er enceFunct i onRef CM T F F T
4.3.69.3 Attribute constraints
Name Definition
m Enti t yRef The condition is "MLEnt i ty is
supported for this function".
al MLl nf er enceFunct i onRef The condition is
"Al MLI nf er enceFunctionis
supported for this function ".

4.3.69.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions

4.3.70 CCOFuncti on

4.3.70.1 Definition

This 10C contains attributes to support the C-SON function of Capacity and Coverage optimization (See clause 7.2.3 in
TS 28.313[57)).

NOTE: in the case where multiple CCOFunct i on MOlsexist at different levels of the containment tree, the
CCOFunct i on MOI at the lower level overrides the CCOFunct i on MOIsat higher level(s) of the
same containment tree.

4.3.70.2 Attributes

The CCOFunction IOC includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following
attributes:

Attribute Name S isReadable | isWritable | islnvariant | isNotifyable

cCQOCont r ol M T T F T

4.3.70.3 Attribute constraints

None.

4.3.70.4 Notifications

The common notifications defined in sub clause 4.5 are valid for this |OC, without exceptions or additions.
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4.3.71 CCOMakCover agePar aneters

43.71.1 Definition

This IOC represents the properties of CCONeak Cover agePar anet er s. CCOMakCover agePar anet er s is
one realization of abstract CCOPar anet ers | CC.

43712 Attributes

The 10C includes attributes inherited from CCOPar anet er s 10C

43713 Attribute constraints

None.

4.3.71.4 Notifications

The common notifications defined in sub clause 4.5 are valid for this |OC, without exceptions or additions.

4.3.72 CCOPRPi |l ot Pol | uti onPar anet ers

43.72.1 Definition

This IOC represents the properties of CCOPi | ot Pol | uti onPar anet ers. CCOPi | ot Pol | uti onPar anet ers
is one realization of abstract CCOPar anmet ers | OC.

43722 Attributes

The 10C includes attributes inherited from CCOPar anet er s 10C.

4.3.72.3 Attribute constraints

None.

43724 Notifications

The common notifications defined in sub clause 4.5 are valid for this |OC, without exceptions or additions.

4.3.73 CCOOver shoot Cover agePar anet er s

43.73.1 Definition

This 10C represents the properties of CCOOver shoot Cover agePar anet er s.
CCOOver shoot Cover agePar anet er s isonereaization of abstract CCOPar anet ers | OC.

4.3.73.2 Attributes

The CCOFunction |OC includes attributes inherited from CCOPar anet er s 10C .

4.3.73.3 Attribute constraints

None.
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4.3.73.4 Notifications

The common notifications defined in sub clause 4.5 are valid for this |OC, without exceptions or additions.

4.3.74 CCOPar aneters

4.3.74.1 Definition
This |OC represents the properties of an abstract CCOPar anet er s. The CCOPar anet er s 10C needsto be
subclassed to be instantiated.

The CCOMeakCover agePar anet er s I0C, CCORi | ot Pol | uti onPar anet er s 10C,
CCOOver shoot Cover agePar anet er s |OC istherealization of a CCOPar anet er s |0OC, see the inheritancein
Figure 4.2.1.2-x.

4.3.74.2 Attributes

The CCOPar anet er s 10OC includes attributes inherited from Top IOC (defined in TS 28.622[30]) and the following
attributes:

Attribute Name S isReadable | isWritable | islnvariant | isNotifyable

downl i nkTr ansni t Power Range 0] T T F T
ant ennaTi | t Range 0] T T F T
ant ennaAzi mut hRange 0] T T F T
digital Tilt Range 0] T T F T
di gi tal Azi mut hRange 0] T T F T
cover ageShapelLi st o] T T F T

4.3.74.3 Attribute constraints

None.

4.3.74.4 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

4.3.75 Par anet er Range <<dat aType>>

4.3.75.1 Definition

This data type represents the adjustment range for parameters.

4.3.75.2 Attributes

The data type includes the following attributes:

Attribute Name S isReadable | isWritable | islnvariant | isNotifyable

maxVal ue M T T F T
m nVal ue M T T F T

4.3.75.3 Attribute constraints

None.

4.3.75.4 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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4.3.76 BWPSet

4.3.76.1

This1OC represents a set of bandwidth part (BWP) set.

Definition

The set contains referencesto all BWPs that can be used by one UE.

There are assumed to beup to 4 DL, 4 UL and 4 SUL BWP for atotal of 12 BWP per set.

4.3.76.2 Attributes
The BWP 10OC includes attributes inherited from Top |OC (defined in TS 28.622[30]) and the following attributes:
Attribute name S isReadable | isWritable | isInvariant | isNotifyable

4.3.76.3 Attribute constraints
None.
4.3.76.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.77 NTNFuncti on

43771 Definition

This 10C contains attributes to support the non-terrestrial NR access.

43772 Attributes

The NTNFunct i on 10C includes attributes inherited from Top |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
NTNpLMNI nf oLi st @) T T F T
NTNTAC i st O T T F T

Editor’s note: The attributes of NTNFunction needs further work.

4.3.77.3 Attribute constraints
None.
4.3.77.4 Notifications

The common notifications defined in subclause 4.5 are valid for this 10C, without exceptions or additions.

4.3.78 Epheneri sl nf 0Set

4.3.78.1 Definition

This |OC represents the satellite ephemeris information describing the orbital trajectory information or coordinates for
the NTN vehicles.
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4.3.78.2 Attributes
The Epheneri sl nf oSet 10C includes attributes inherited from Top 10C (defined in TS 28.622[30]).

Attribute name S isReadable | isWritable | isinvariant | isNotifyable
Epheneri sl nf os M T T F T

4.3.78.3 Attribute constraints

None.

4.3.78.4 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
4.3.79 Epheneri s<<dat aType>>

4.3.79.1 Definition

This data type represents the satellite ephemeris related information. The ephemeris data format may be expressed
either in format of position and velocity state vector or in format of orbital parameters.

4.3.79.2 Attributes

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
satelliteld M T F F T
epochTi me M T E E T
CHOICE_1 posi ti onVel ocity CM T F F T
CHOICE_2 or bi t al CM T F F T

NOTE: Itisan ASN.1 CHOICE for an ephemeris be expressed either in format of position and velocity state vector
or informat of orbital parameters, see TS 38.331 [54].

4.3.79.3 Attribute constraints

positionVelocity S Condition: Ephemeris is in format of position and velocity.
orbital S Condition: Ephemeris is in format of orbital.

4.3.79.4 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

4.3.80 PositionVelocity <<dat aType>>

4.3.80.1 Definition

This data type defines configuration parameters to support satellite position and velocity state.

4.3.80.2 Attributes

Attribute name S isReadable | isWritable | isIlnvariant | isNotifyable
posi ti onX M T F F T
posi tionY M T F F T
posi tionZ M T F F T
vel oci t yVX M T F F T
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vel oci tyVvy M T E = T

vel oci tyVZ M T F F T

4.3.80.3 Attribute constraints

None.

4.3.80.4 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
4.3.81 Orbital <<dat aType>>

43.81.1 Definition

This data type defines configuration parameters of orbital trajectory information to support satellite access.

43812 Attributes

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
sem Maj or Axi s M T F F T
eccentricity M T F F T
peri apsi s M T F F T
| ongi t ude M T F F T
inclination M T F F T
meanAnonal y M T F F T

4.3.81.3 Attribute constraints

None.

43814 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
4.3.82 el dvappi ngl nf o <<dat aType>>

43.82.1 Definition

This data type represents the properties describing the mapping relationship between the unique identity of QoE
collection entity, PLMN where QoE collection entity resides, and the | P address of the QOE collection entity.

4.3.82.2 Attributes

Attribute Name S | isReadable | isWritable | isInvariant |isNotifyable
goECol | ecti onEnti t yAddr ess M T T F T
goECol | ectionEntityldentity M T T F T
pLMNTar get M T T F T

4.3.82.3 Attribute constraints

None.
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43824 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

4.4 Attribute definitions

4.4.1  Attribute properties
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Attribute Name Documentation and Allowed Values Properties
NRCel | DU. admi n | It indicates the administrative state of the NRCel | DU. It describes | type: ENUM
istrativeState | the permission to use or prohibition against using the cell, multiplicity: 1
imposed through the OAM services. isOrdered: N/A
isUnique: N/A

allowedValues: LOCKED, SHUTTING DOWN, UNLOCKED.
The meaning of these values is as defined in ITU-T
Recommendation X.731 [18].

See Annex A for Relation between the "Pre-operation state of the
gNB-DU Cell" and administrative state relevant in case of 2-split
and 3-split deployment scenarios.

defaultValue: LOCKED

isNullable: False

operational Sta
te

It indicates the operational state of the NRCel | DU instance. It
describes whether the resource is installed and partially or fully
operable (Enabled) or the resource is not installed or not operable
(Disabled).

allowedValues: ENABLED, DISABLED.

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cell State It indicates the usage state of the NRCel | DU instance. It describes | type: ENUM
whether the cell is not currently in use (Idle), or currently in use but | multiplicity: 1
not configured to carry traffic (Inactive) or is currently in use and is | isOrdered: N/A
configured to carry traffic (Active). isUnique: N/A
defaultValue: None
The Inactive and Active definitions are in accordance with TS isNullable: False
38.401 [4]:
"Inactive: the cell is known by both the gNB-DU and the gNB-CU.
The cell shall not serve UEs;
Active: the cell is known by both the gNB-DU and the gNB-CU.
The cell should be able to serve UEs."
allowedValues: IDLE, INACTIVE, ACTIVE.
arfcnDL NR Absolute Radio Frequency Channel Number (NR-ARFCN) for | type: Integer
downlink multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
See TS 38.104 [12] subclause 5.4.2. Note that allowed values of NR- defaultValue: None
ARFCN are specified for each band in subclause 5.4.2.3. isNullable: False
arfcnUL NR Absolute Radio Frequency Channel Number (NR-ARFCN) for | type: Integer
uplink multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
See TS 38.104 [12] subclause 5.4.2. Note that allowed values of NR- defaultValue: None
ARFCN are specified for each band in subclause 5.4.2.3. isNullable: False
arf cnSUL NR Absolute Radio Frequency Channel Number (NR-ARFCN) for | type: Integer
supplementary uplink multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
See TS 38.104 [12] subclause 5.4.2. Note that allowed values of NR- defaultValue: None
ARFCN are specified for each band in subclause 5.4.2.3. isNullable: False
beamAzi nut h The azimuth of a beam transmission, which means the horizontal | type: Integer

beamforming pointing angle (beam peak direction) in the (Phi) ¢-
axis in 1/10" degree resolution. See subclauses 3.2 in TS
38.104 [12] and 7.3 in TS 38.901 [53] as well as TS 28.662 [11].
The pointing angle is the direction equal to the geometric centre of
the half-power contour of the beam relative to the reference plane.
Zero degree implies explicit antenna bearing (boresight). Positive
angle implies clockwise from the antenna bearing.

allowedValues: [-1800 ..1800] 0.1 degree

multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: False
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beanHori zW dt
h

The Horizontal beamWidth of a beam transmission, which means
the horizontal beamforming half-power (3dB down) beamwidth in
the (Phi) @-axis in 1/10" degree resolution. See subclauses 3.2 in
TS 38.104 [12] and 7.3 in TS 38.901 [53].

allowedValues: [0..3599] 0.1 degree

type: Integer
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: False

beam ndex Index of the beam. type: Integer
multiplicity: 0..1
For example, please see subclause 6.3.2 of TS 38.331 [54] where | isOrdered: N/A
the ssb-Index in the rsindexResults element of MeasResultNR is isUnique: N/A
defined. defaultValue: Null
isNullable: False
beandli | t The tilt of a beam transmission, which means the vertical type: Integer
beamforming pointing angle (beam peak direction) in the (Theta) multiplicity: 0..1
8-axis in 1/10" degree resolution. See subclauses 3.2 in TS isOrdered: N/A
38.104 [12] and 7.3 in TS 38.901 [53] as well as TS 28.662 [11]. isUnique: N/A
The pointing angle is the direction equal to the geometric centre of | defaultValue: Null
the half-power contour of the beam relative to the reference plane. | isNullable: False
Positive value implies downtilt.
allowedValues: [-900..900] 0.1 degree
beaniype The type of the beam. type: ENUM
multiplicity: 0..1
allowedValues: "SSB-BEAM" isOrdered: N/A
isUnique: N/A

defaultValue: Null
isNullable: False

beanVert W dt h

The Vertical beamWidth of a beam transmission, which means the
vertical beamforming half-power (3dB down) beamwidth in the
(Theta) B-axis in 1/10" degree resolution. See subclauses 3.2 in
TS 38.104 [12] and 7.3 in TS 38.901 [53].

allowedValues: [0...1800] 0.1 degree

type: Integer
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: False

bSChannel BwDL

BS Channel BW in MHz. for downlink

allowedValues:
See BS Channel BW in TS 38.104 [12], subclause 5.3.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

bSChannel BWUL

BS Channel BW in MHz.for uplink

allowedValues:
See BS Channel BW in TS 38.104 [12], subclause 5.3.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

bSChannel BWSUL

BS Channel BW in MHz.for supplementary uplink

allowedValues:
See BS Channel BW in TS 38.104 [12], subclause 5.3.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

confi guredMaxT
xPower

This is the maximum transmission power in milliwatts (mW) at the
antenna port for all downlink channels, used simultaneously in a
cell, added together.

allowedValues: N/A

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ETSI




3GPP TS 28.541 version 18.7.0 Release 18

103

ETSI TS 128 541 V18.7.0 (2024-05)

confi guredMaxT
XEl RP

This is the maximum emitted isotropic radiated power (EIRP) in
dBm for all downlink channels, used simultaneously in a cell,
added together [12].

allowedValues: N/A

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cover ageShape

Identifies the sector carrier coverage shape described by the
envelope of the contained SSB beams. The coverage shape is
implementation dependent.

allowedValues: 0 : 65535

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

digital Tilt

Digitally-controlled tilt through beamforming. It represents the
vertical pointing direction of the antenna relative to the antenna
bore sight, representing the total non-mechanical vertical tilt of the
selected cover ageShape. Positive value gives downwards tilt
and negative value gives upwards tilt.

allowedValues: [-900..900] 0.1 degree

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

digital Azi nuth

Digitally-controlled azimuth through beamforming. It represents
the horizontal pointing direction of the antenna relative to the
antenna bore sight, representing the total non-mechanical
horizontal pan of the selected cover ageShape. Positive value
gives azimuth to the right and negative value gives an azimuth to
the left.

allowedValues: [-1800 ..1800] 0.1 degree

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cyclicPrefix

Cyclic prefix as defined in TS 38.211 [32], subclause 4.2.

allowedValues:
NORMAL, EXTENDED.

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

| ocal Addr ess

This parameter specifies the localAddress used for initialization of
the underlying transport.

The AddressWithVlan <dataType> is defined in clause 4.3.64.

type: AddressWithVlan
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

Addr essWt hVl a
n. i Paddr ess

This parameter specifies the IP address used for initialization of
the underlying transport.

IP address can be an IPv4 address (See RFC 791 [37]) or an IPv6
address (See RFC 2373 [38]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

Addr essWt hVl a
n. vlianld

This parameter specifies the local VLAN Id (See IEEE 802.1Q
[39]) used for initialization of the underlying transport.

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

r enot eAddr ess

Remote address including IP address used for initialization of the
underlying transport.

IP address can be an IPv4 address (See RFC 791 [37]) or an IPv6
address (See RFC 2373 [38]).

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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gNBI d

It identifies a gNB within a PLMN. The gNB ID is part of the NR
Cell Identifier (NCI) of the gNB cells.

See "gNB Identifier (gNB ID)" of subclause 8.2 of TS 38.300 [3].
See "Global gNB ID" in subclause 9.3.1.6 of TS 38.413 [5].

allowedValues: 0. . 4294967295

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

gNBI dLengt h

This indicates the number of bits for encoding the gNB ID. See
"Global gNB ID" in subclause 9.3.1.6 of TS 38.413 [5].

allowedValues: 22 .. 32.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

gNBDUI d It uniquely identifies the DU at least within a gNB-CU. See 'gNB- type: Integer
DU ID'" in subclause 9.3.1.9 of 3GPP TS 38.473 [8]. multiplicity: 1
isOrdered: N/A
allowedValues: 0..2%6-1 isUnique: N/A
defaultValue: None
isNullable: False
gNBCUUPI d It uniquely identifies the gNB-CU-UP at least within a gNB-CU-CP. | type: Integer
See 'gNB-CU-UP ID' in subclause 9.3.1.15 of 3GPP TS 38.463 multiplicity: 1
[48]. isOrdered: N/A
isUnique: N/A
allowedValues: 0..236-1 defaultValue: None
isNullable: False
gNBCUNarne It identifies the Central Entity of a NR node, see subclause 9.2.1.4 | type: String
of 3GPP TS 38.473 [8]. multiplicity: 1
isOrdered: N/A
allowedValues: Not applicable isUnique: N/A
defaultValue: None
isNullable: False
gNBDUNarme It identifies the Distributed Entity of a NR node, see subclause type: String
9.2.1.5 of 3GPP TS 38.473 [8]. multiplicity: 1
isOrdered: N/A
allowedValues: Not applicable isUnique: N/A

defaultValue: None
isNullable: False

cell Local I d

It identifies a NR cell of a gNB.

It, together with the gNB Identifier (using gNBI d of the parent
GNBCUCPFunct i on or GNBDUFunct i on or OperatorDU (for
MOCN network sharing scenario) or Ext er nal CUCPFunct i on),
identifies a NR cell within a PLMN. This is the NR Cell Identity
(NCI). See subclause 8.2 of TS 38.300 [3].

The NCI can be constructed by encoding the gNB Identifier using
gNBId (of the parent GNBCUCPFunct i on or GNBDUFunct i on or
OperatorDU (for MOCN network sharing scenario) or

Ext er nal CUCPFuncti on) and cel | Local | d where the gNB
Identifier field is of length specified by gNBI dLengt h (of the
parent GNBCUCPFunct i on or GNBDUFunct i on or

Ext er nal CUCPFunct i on). See "Global gNB ID" in subclause
9.3.1.6 of TS 38.413 [5].

The NR Cell Global identifier (NCGI) is constructed from the
PLMN identity the cell belongs to and the NR Cell Identifier (NCI)
of the cell.

See relation between NCI and NCGI subclause 8.2 of TS 38.300

(31.

allowedValues: Not applicable

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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CAG dLi st

It identifies a CAG list containing up to 12 CAG-identifiers per
PLMN Identity, see TS 38.331 [54].

CAG is used for the PNI-NPNs to prevent UE(s), which are not
allowed to access the NPN via the associated cell(s), from
automatically selecting and accessing the associated CAG cell(s).
CAG ID is used to combine with PLMN ID to identify a PNI-NPN.

allowedValues: BIT STRING (SIZE (32)).

type: String
multiplicity: 1..12
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

nl DLi st It identifies a list of NIDs containing up to 12 NIDs per PLMN type: String
Identity, see TS 38.331 [54]. multiplicity: 1..12
NID is used to combine with PLMN ID to identify an SNPN. isOrdered: False
isUnique: True
allowedValues: BIT STRING (SIZE (44)). defaultValue: None
isNullable: False
nRPCI This holds the Physical Cell Identity (PCI) of the NR cell. type: Integer
multiplicity: 1
allowedValues: isOrdered: N/A
See 3GPP TS 36.211 subclause 6.11 for legal values of pci. isUnique: N/A
defaultValue: None
isNullable: False
NnRTAC This holds the identity of the common Tracking Area Code for the type: String
PLMNSs. multiplicity: 0..1
isOrdered: N/A
allowedValues: isUnique: N/A

a) lItisthe TAC or Extended-TAC.

b) A cell can only broadcast one TAC or Extended-TAC. See

TS 36.300, subclause 10.1.7 (PLMNID and TAC relation).

c) TAC is defined in subclause 19.4.2.3 of 3GPP TS 23.003
[13] and Extended-TAC is defined in subclause 9.3.1.29 of
3GPP TS 38.473 [8].

d) For a 5G SA (Stand Alone), it has a non-null value.

defaultValue: NULL
isNullable: False

GNBCUCPFuncti o
n. pLMNI d

It specifies the PLMN identifier to be used as part of the global
RAN node identity.

allowedValues: Not applicable.

Type: PLMNId
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

GNBCUUPFuncti o
n. pLMNI dLi st

This is a list of PLMN identifiers. It defines from which set of
PLMNs an UE must have as its serving PLMN to be allowed to
use the GNB-CU-UP.

allowedValues: Not applicable.

type: PLMNId
multiplicity: 1..12
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

NRCel | CU. pLMNI
nf oLi st

It defines which PLMNSs that can be served by the NR cell, and
which S-NSSAIs can be supported by the NR cell for
corresponding PLMN in case of network slicing feature is
supported. The pLMNId of the first entry of the list is the PLMNId
used to construct the nCGI for the NR cell.

allowedValues: Not applicable.

type: PLMNInfo
multiplicity: 1..*
isOrdered: True
isUnique: True
defaultValue: None
isNullable: False

NRCel | DU. pLMNI
nf oLi st

It defines which PLMNSs that can be served by the NR cell, and
which S-NSSAs can be supported by the NR cell for
corresponding PLMN in case of network slicing feature is
supported. The pLMNId of the first entry of the list is the PLMNId
used to construct the nCGI for the NR cell.

allowedValues: Not applicable.

type: PLMNInfo
multiplicity: 1..*
isOrdered: True
isUnique: True
defaultValue: None
isNullable: False
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nPNl dentityLis
t

It defines which NPNs that can be served by the NR cell, and
which CAG IDs or NIDs can be supported by the NR cell for
corresponding PNI-NPN or SNPN in case of the cell is NPN-only
cell.

(nPNI dent i ty referring to TS 38.331 [54])

allowedValues: Not applicable.

type: NPNIdentity
multiplicity: 1..*
isOrdered: True
isUnique: True
defaultValue: None
isNullable: False

Ext er nal NRCel |
CU. pLMNI dLi st

It defines which PLMNSs that are assumed to be served by the NR
Cell in another gNB-CU-CP. This list is either updated by the
managed element itself (e.g. due to ANR, signalling over Xn etc)
or by consumer over the standard interface.

allowedValues: Not applicable.

Type: PLMNId
multiplicity: 1..12
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

r RMPol i cyMenbe
rList

It represents the list of RRMPol i cyMenber (s) that the managed
object is supporting. A RRMPol i cyMenber <<dataType>>
include the PLMNI d <<dataType>> and S- NSSAI <<dataType>>.

allowedValues: N/A

type: RRMPolicyMember
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

resour ceType

The resource type of interest for an RRM Policy.

allowedValues:

PRB, PRB_UL, PRB_DL (for NRCellDU, GNBDUFunction)
RRC_CONNECTED_USERS (for NRCellCU, GNBCUCPFunction)
DRB (for GNBCUUPFunction)

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

See NOTE 2and NOTE 4
SNSSAI Li st It represents the list of S-NSSAI the managed object is supporting. | type: S-NSSAI
The S-NSSAI is defined in 3GPP TS 23.003 [13]. multiplicity: *
isOrdered: False
allowedValues: See 3GPP TS 23.003 [13] isUnique: True
defaultValue: None
allowedValues: N/A
isNullable: False
sST This attribute specifies the Slice/Service type (SST) of the network | type: Integer
slice. multiplicity: 1
isOrdered: N/A
See clause 5.15.2 of 3GPP TS 23.501 [2]. isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
sD This attribute specifies the Slice Differentiator (SD), which is type: String
optional information that complements the slice/service type(s) to multiplicity: 1
differentiate amongst multiple Network Slices. isOrdered: N/A
Pattern: "\[A-Fa-f0-9]{6}$' isUnique: N/A

See clause 5.15.2 of 3GPP TS 23.501 [2].
allowedValues: N/A

defaultValue: None
isNullable: False
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r RMPol i cyMaxRa
tio

This attribute specifies the maximum percentage of radio
resources that can be used by the associated

r RMPol i cyMenber Li st . The maximum percentage of radio
resources include at least one of the shared resources, prioritized
resources and dedicated resources.

For the same resource type, the sum of the

‘r RVPol i cyMaxRat i o’ valuesassigned to all

RRM PolicyRatio(s) name-contained by same ManagedEntity can
be greater than 100.

allowedValues:
0:100

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultvValue: 100
isNullable: False

r RMPol i cyM nRa
tio

This attribute specifies the minimum percentage of radio
resources that can be used by the associated

r RMPol i cyMenber Li st. The minimum percentage of radio
resources including at least one of prioritized resources and
dedicated resources.

For the same resource type, the sum of the

‘r RMPol i cyM nRat i o’ values assigned to al

RRM PolicyRatio(s) name-contained by same ManagedEntity
shall be less than or equal to 100.

allowedValues:
0:100

NOTE: Void.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: 0
isNullable: False

r RMPol i cyDedi c
atedRatio

This attribute specifies the percentage of radio resource that
dedicatedly used by the associated r RMPol i cyMenber Li st .

For the same resource type, the sum of the

‘r RMPol i cyDedi cat edRat i 0’ valuesassigned to all
RRM PolicyRatio(s) name-contained by same ManagedEntity
shall be less than or equal to 100.

allowedValues:0 : 100

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: 0
isNullable: False

subCarri er Spac
i ng

Subcarrier spacing configuration for a BWP. See subclause 5 in
TS 38.104 [12].

AllowedValues: [15, 30, 60, 120] depending on the frequency
range FR1 or FR2.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

txDirection

Indicates if the transmission direction is downlink (DL), uplink (UL)
or both downlink and uplink (DL and UL).

allowedValues:
DL, UL, DL_AND_UL

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

bwpCont ext

It identifies whether the object is used for downlink, uplink or
supplementary uplink.

allowedValues:
DL, UL, SUL

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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i slnitial Bap It identifies whether the object is used for initial or other BWP. type: ENUM
multiplicity: 1
allowedValues: isOrdered: N/A
isUnique: N/A

INITIAL, OTHER

defaultValue: None
isNullable: False

startRB Offset in common resource blocks to common resource block O for | type: Integer
the applicable subcarrier spacing for a BWP. This corresponds to multiplicity: 1
N_BWP_start, see subclause 4.4.5in TS 38.211 [32]. isOrdered: N/A
isUnique: N/A
allowedValues: defaultValue: None
0to N_grid_size — 1, where N_grid_size equals the number of isNullable: False
resource blocks for the BS channel bandwidth, given the
subcarrier spacing of the BWP.
nunber Of RBs Number of physical resource blocks for a BWP. This corresponds | type: Integer
to N_BWP_size, see subclause 4.4.5in TS 38.211 [32]. multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
1 to N_grid_size — startRB of the BWP. Se startRB for definition of | defaultValue: None
N_grid_size. isNullable: False
nRTCl This is the Target NR Cell Identifier. It consists of NR Cell type: Integer

Identifier (NCI) and Physical Cell Identifier of the target NR cell
(nRPCI).

The NRRelation.nRTCI identifies the target cell from the
perspective of the NRCell, the name-containing instance of the
subject NRCellCU instance.

allowedValues: Not applicable.

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

adj acent NRCel |
Ref

This attribute contains the DN of an adjacentNRCell (NRCel | CU or
Ext er nal NRCel | CU)

allowedValues: Not applicable.

type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ssbFrequency

Indicates cell defining SSB frequency domain position

Frequency of the cell defining SSB transmission. The frequency
provided in this attribute identifies the position of resource element
RE=#0 (subcarrier #0) of resource block RB#10 of the SS block.
The frequency must be positioned on the NR global frequency
raster, as defined in TS 38.101-1 [42] subclause 5.4.2. and within
bSChannel BwDL.

allowedValues: 0..3279165

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

nRFr equencyRef

This attribute contains the DN of the referenced NRFr equency.

allowedValues: Not applicable.

type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

nRrFreqRel at i
onRef

This attribute contains the DN of the referenced
NRFr egRel ati on.

allowedValues: Not applicable.

type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ETSI




3GPP TS 28.541 version 18.7.0 Release 18

109

ETSI TS 128 541 V18.7.0 (2024-05)

nRSectorCarri e
r Ref

This attribute contains the DN of the referenced
NRSect or Carri er.

allowedValues: Not applicable.

type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

bWPRef

This attribute contains a list of referenced BWPs.

allowedValues: DN of a BWP.

type: DN
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

sect or Equi pren
t Funct i onRef

This attribute contains the DN of the referenced
Sect or Equi prment Functi on.

allowedValues: Not applicable.

type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

of f set MO

Itis a list of offset values applicable to all measured cells with
reference signal(s) indicated in this MeasObjectNR. See offsetMO
of subclause 5.5.4 of TS 38.331 [54].

allowedValues: Not applicable.

type: QOffsetRangeList
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: N/A
isNullable: False

cel | I ndi vi dual
O fset

Itis a list of offset values for the neighbour cell. Used when UE is
in connected mode. The unit is 1dB. It is defined for
rsrpOffsetSSB, rsrqOffsetSSB, sinrOffsetSSB, rsrpOffsetCSI-RS,
rsrqOffsetCSI-RS and sinrOffsetCSI-RS. See TS 38.331 [54].

allowedValues: Not applicable.

type: Integer
multiplicity: 6
isOrdered: True
isUnique: False
defaultValue: 0
isNullable: False

bl ockLi stEntry

It specifies a list of PCI (physical cell identity) that are exclude-
listed in EUTRAN measurements as described in 3GPP TS
38.331 [54].

allowedValues: { 0...1007 }

type: Integer
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

bl ockLi stEntry
| dl eMbde

It specifies a list of PCI (physical cell identity) that are exclude-
listed in SIB4 and SIB5.

allowedValues: {0...1007 }

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cel |l Resel ectio
nPriority

It is the absolute priority of the carrier frequency used by the cell
reselection procedure. See CellReselectionPriority IE in TS 38.331
[54].

It corresponds to the parameter priority in 3GPP TS 38.304 [49].

Value 0 means lowest priority. The UE behaviour when no value is
entered is specified in subclause 5.2.4.1 of 3GPP TS 38.304 [49].

The value must not already used by other RAT, i.e. equal priorities
between RATSs are not supported.

allowedValues: N/A

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: ONone
isNullable: False
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cel |l Resel ectio
nSubPriority

It indicates a fractional value to be added to the value of
cellReselectionPriority to obtain the absolute priority of the
concerned carrier frequency for E-UTRA and NR. See
CellReselectionSubPriority IE in TS 38.331 [54].

allowedValues: { 0.2, 0.4, 0.6, 0.8 }.

type: Real
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

pMax

It calculates the parameter Pcompensation (defined in 3SGPP TS
38.304 [49]), at cell reselection to an Cell. Its unit is 1 dBm. It
corresponds to parameter PEMAX in 3GPP TS 38.101-1 [42].

allowedValues: {-30..33}.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

gO fsetFreq

It is the frequency specific offset applied when evaluating
candidates for cell reselection.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: 0
isNullable: False

gO f set RangelLi
st

It is used to indicate a cell, beam or measurement object specific
offset to be applied when evaluating candidates for cell re-
selection or when evaluating triggering conditions for
measurement reporting. The value is in dB. Value dB-24
corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

This is a list of enum values representing, in sequence:
rsrpOffsetSSB, rsrqOffsetSSB, sinrOffsetSSB, rsrpOffsetCSI-RS,
rsrqOffsetCSI-RS, sinrOffsetCSI-RS.

See Q-OffsetRangeL.ist in subclause of subclause 6.3.2 of TS
38.331 [54].

allowedValues:
{-24,-22,-20, -18, -16, -14, -12, -10, -8, -6, -5, -4, -3, -2, -1, 0,
1,2,3,4,5,6, 8,10, 12, 14, 16, 20, 22, 24 }

type: ENUM
multiplicity: 6
isOrdered: True
isUnique: False
defaultValue: 0
isNullable: False

gQual M n It indicates the minimum required quality level in the cell (dB). See | type: Integer

gQualMin in TS 38.304 [49]. Unitis 1 dB. multiplicity: 1
isOrdered: N/A

Value 0 means that it is not sent and UE applies in such case the isUnique: N/A
(default) value of negative infinity for Qqualmin. Sent in SIB3 or defaultValue: None
SIB5. isNullable: False
allowedValues: {-34..-3,0}

gRxLevM n It indicates the required minimum received Reference Symbol type: Integer

Received Power (RSRP) level in the (E-UTRA) frequency for cell
reselection. It corresponds to Qrxlevmin defined in 3GPP TS
38.304 [49]. It is broadcast in SIB3 or SIB5, depending on whether
the related frequency is intra- or inter-frequency. Its unit is 1 dBm
and resolution is 2.

allowedValues: { -140..-44 }.

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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t hr eshXH ghP

This specifies the Srxlev threshold (in dB) used by the UE when
reselecting towards a higher priority RAT/ frequency than the
current serving frequency. Each frequency of NR and E-UTRAN
might have a specific threshold. It corresponds to the Threshx, highp
in 3GPP TS 38.304 [49]. Its unit is 1 dB and resolution is 2.

allowedValues: { 0..62 }

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

t hr eshXH ghQ

This specifies the Squal threshold (in dB) used by the UE when
reselecting towards a higher priority RAT/ frequency than the
current serving frequency. Each frequency of NR and E-UTRAN
might have a specific threshold. It corresponds to the Threshy,
HighQ iN TS 38.304 [49]. Its unitis 1 dB.

allowedValues: { 0..31}

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

t hr eshXLowP

This specifies the Srxlev threshold (in dB) used by the UE when
reselecting towards a lower priority RAT/ frequency than the
current serving frequency. Each frequency of NR might have a
specific threshold. It corresponds to Threshx, Lowpin TS 38.304
[49]. Its unitis 1 dB. Its resolution is 2.

allowedValues: { 0..62 }

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

t hr eshXLowQ

This specifies the Squal threshold (in dB) used by the UE when
reselecting towards a lower priority RAT/ frequency than the
current serving frequency. Each frequency of NR might have a
specific threshold. It corresponds to Threshx, Lowg in TS 38.304
[49]. Its unitis 1 dB.

allowedValues: {0..31}.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

t Resel ecti onNr

It is the cell reselection timer and corresponds to parameter
TreselectionRAT for NR defined in 38.331 [54]. Its unitis in
seconds.

allowedValues: {0..7}.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

t Resel ecti onNR
SfHi gh

The attribute t-ReselectionNr (a parameter Treselectionnr in TS
38.304 [49]) is multiplied with this factor if the UE is in high
mobility state. It corresponds to the parameter Speed dependent
ScalingFactor for TreselectionNr for medium high state in 3GPP
TS 38.304 [49]. The unit is one %.

Value mapping:

25=0.25
50=0.5

75=0.75
100=1.0

allowedValues: {25, 50, 75, 100}.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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t Resel ecti onNR
Sf Medi um

The attribute t-ReselectionNR (a parameter "Treselectionnrin TS
38.304 [49]") is multiplied with this factor if the UE is in medium
mobility state. It corresponds to the parameter Speed dependent
ScalingFactor for TreselectionNr for medium mobility state in
3GPP TS 38.304 [49]. Its unit is one %.

Value mapping:

25=0.25
50=0.5

75=0.75
100=1.0

allowedValues: {25, 50, 75, 100}.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

absol ut eFr eque
ncySSB

The absolute frequency applicable for a downlink NR carrier
frequency associated with the SSB.

allowedValues: {0.. 3279165}.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

sSBSubCarrierS
paci ng

This SSB is used for for synchronization. See subclause 5in TS
38.104 [12]. Its units are in kHz.

allowedValues: {15, 30, 120, 240}.

Note that the allowed values of SSB used for representing data,
by e.g. a BWP, are: 15, 30, 60 and 120 in units of kHz.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

mul ti Frequency
BandLi st NR

Itis a list of additional frequency bands the frequency belongs to.
The list is automatically set by the gNB.

allowedValues: {1..256 }

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ssbPeriodicity

Indicates cell defined SSB periodicity in number of subframes
(ms).

The SSB periodicity in msec is used for the rate matching
purpose.

allowedValues: 5, 10, 20, 40, 80, 160.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

sshO f set

Indicates cell defining SSB time domain position. Defined as the
offset of the measurement window, in number of subframes (ms),
in which to receive SS/PBCH blocks, where allowed values
depend on the ssbPeri odicity.

allowedValues:
ssbPeriodicity5 ms 0..4,
ssbPeriodicityl0 ms 0..9,
ssbPeriodicity20 ms 0..19,
ssbPeriodicity40 ms 0..39,
ssbPeriodicity80 ms 0..79,
ssbPeriodicity160 ms 0..159.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ssbDurati on

Duration of the measurement window in which to receive
SS/PBCH blocks. It is given in number of subframes (ms) (see
38.213 [41], subclause 4.1.

allowedValues: 1,2, 3,4,5.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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ri mMRShonitorin
gStartTine

This field configures the UTC time when the gNB attempts to start
RIM-RS monitoring.

allowedVaues: containing the information same with xsd:
dateTime.

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ri MRShonitorin
gSt opTi me

This field configures the UTC time when the gNB stops RIM-RS
monitoring.

allowedVaues: containing the information same with xsd:
dateTime.

type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

mappi ngSet | DBa
ckhaul Addr essL
i st

The attribute specifies a list of mappingSetIDBackhaulAddress
which is defined as a datatype (see clause 4.3.47). Which is used
to retrieve the backhaul address of the victim set.

allowedValues: Not applicable

type:
MappingSetIDBackhaulAdd
ress

multiplicity: 1..*

isOrdered: False

isUnique: True
defaultValue: None
isNullable: False

backhaul Addr es
s

The attribute specifies backhaulAddress which is defined as a
datatype (see clause 4.3.48).

allowedValues: Not applicable

type: BackhaulAddress
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

setID This specifies the set ID of a victim Set (RIM-RS1 Set) or type: Integer
aggressor Set (RIM-RS2 set). (See subclause 7.4.1.6 in TS multiplicity: 1
38.211 [32)). isOrdered: N/A
isUnique: N/A
allowedValues: defaultValue: None
The bit length of the set ID is maximum 22bit. isNullable: False
See NOTE 10.
t Al Indicates the TAI (see subclause 9.3.3.11 in TS 38.413[5]), type: TAI
including pLMNId ID and nRTAC. allowedValues: Not applicable | multiplicity: 1
isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False

i sRenoveAl | owe
d

This indicates if the subject NRCel | Rel at i on can be removed
(deleted) or not.

If TRUE, the subject NRCel | Rel at i on instance can be removed
(deleted).

If FALSE, the subject NRCel | Rel at i on instance shall not be
removed (deleted) by any entity but an MnS consumer.

allowedValues: TRUE,FALSE

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

i sHOAI | owed

This indicates if HO is allowed or prohibited.

If TRUE, handover is allowed from source cell to target cell. The
source cell is identified by the name-containing NRCel | CU of the
NRCel | Rel at i on that contains the i sHOAI | owed. The target
cell is referenced by the NRCel | Rel at i on that contains this

i sHQOAI | owned.

If FALSE, handover shall not be allowed.

allowedValues. TRUE,FALSE

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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i ntrasyst emANR
Managenent Swi t
ch

This attribute determines whether the intra-system ANR function is
activated or deactivated.

If “TRUE”, the intra-system ANR function may add or remove intra
NG-RAN Neighbour Relations, i.e. add or remove

NRCel | Rel at i on instances from NRCel | CU of this
GNBCUCPFunction.

If “FALSE”, the intra-system ANR Function must not add or
remove Neighbour Relations, i.e. add or remove

NRCel | Rel at i on instances from NRCel | CU of this
GNBCUCPFunction.

allowedValues: TRUE,FALSE

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

i ntersyst emANR
Managenment Swi t
ch

This attribute determines whether the inter-system ANR function is
activated or deactivated.

If “TRUE”, the inter-system ANR function may add or remove
inter-system Neighbour Relations, i.e. add or remove

EUt r anRel at i on instances from NRCel | CU of this
GNBCUCPFunction.

If “FALSE", the inter-system ANR Function must not add or
remove inter-system Neighbour Relations, i.e. add or remove
EUt r anRel at i on instances from NRCel | CU of this
GNBCUCPFunction.

allowedValues. TRUE,FALSE

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

desSwi tch This attribute determines whether the Distributed SON energy type: Boolean
saving function is enabled or disabled. multiplicity: 1
isOrdered: N/A
allowedVaues: TRUE,FALSE isUnique: N/A
defaultValue: None
isNullable: False
cesSwi tch This attribute determines whether the Centralized SON energy type: Boolean

saving function is enabled or disabled.

allowedValues: TRUE,FALSE

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ener gySavi ngCo
ntrol

This attribute allows the Centralized SON energy saving function
to initiate energy saving activation or deactivation.

alowedValues;: TO_BE_ENERGY_SAVING,
TO BE_NOT_ENERGY _SAVING

type: enumeration
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ener gySavi ngSt
ate

Specifies the status regarding the energy saving in the cell.

If the value of ener gySavi ngCont r ol ist oBeEner gySavi ng,
then it shall be tried to achieve the value i sEner gySavi ng for
the ener gySavi ngSt at e.

If the value of ener gySavi ngCont r ol is

t oBeNot Ener gySavi ng, then it shall be tried to achieve the
value i sNot Ener gySavi ng for the ener gySavi ngSt at e.

alowedVaues: IS NOT_ENERGY_SAVING,
IS ENERGY_SAVING.

type: enumeration
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

i ntraRat ESAct i
vationOri gi nal
Cel | LoadPar ane
ters

This attributes is relevant, if the cell acts as an original cell.

This attribute indicates the traffic load threshold and the time
duration, which are used by distributed ES algorithms to allow a
cell to enter the energySaving state. The time duration indicates
how long the load needs to have been below the threshold.

allowedValues:

Threshold: Integer 0..100 (Percentage of PRB usage, see 3GPP
TS 36.314 [13])

TimeDuration: Integer (in unit of seconds)

type: data type
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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i ntraRat EsAct i
vat i onCandi dat
eCel | sLoadPar a
net ers

This attributes is relevant, if the cell acts as a candidate cell.

This attribute indicates the traffic load threshold and the time
duration, which are used by distributed ES algorithms level to
allow a n ‘original’ cell to enter the energySaving state. Threshold
and duration are applied to the candidate cell(s) which will
provides coverage backup of an original cell when it is in the
energySaving state. The threshold applies in the same way for a
candidate cell, no matter for which original cell it will provide
backup coverage.

The time duration indicates how long the traffic in the candidate
cell needs to have been below the threshold before any original
cells which will be provided backup coverage by the candidate cell
enters energy saving state.

allowedValues: Threshold: Integer 0..100 (Percentage of PRB
usage (see 3GPP TS 36.314 [13]))
TimeDuration: Integer (in unit of seconds)

type: data type
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

i ntr aRat EsDeac
tivationCandid
at eCel | sLoadPa
raneters

This attributes is relevant, if the cell acts as a candidate cell.

This attribute indicates the traffic load threshold and the time
duration which is used by distributed ES algorithms to allow a cell
to leave the energySaving state. Threshold and time duration are
applied to the candidate cell when it which provides coverage
backup for the cell in energySaving state. The threshold applies in
the same way for a candidate cell, no matter for which original cell
it provides backup coverage.

The time duration indicates how long the traffic in the candidate
cell needs to have been above the threshold to wake up one or
more original cells which have been provided backup coverage by
the candidate cell.

allowedValues: Threshold: Integer 0..100 (Percentage of PRB
usage (see 3GPP TS 36.314 [13]))
TimeDuration: Integer (in unit of seconds)

type: data type
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

esNot Al | owedTi
nmePeri od

This attribute can be used to prevent a cell entering energySaving
state.

This attribute indicates a list of time periods during which inter-
RAT energy saving is not allowed.

Time period is valid on the specified day and time of every week.

allowedValues: The legal values are as follows:

startTime and endTime:

All values that indicate valid UTC time. endTime should be later
than startTime.

periodOfDay: structure of startTime and endTime.

daysOfWeekList: list of weekday.
weekday: Monday, Tuesday, ... Sunday.

List of time periods:
{{ daysOfWeek daysOfWeekList,
periodOfDay dailyPeriod}}

type: data type
multiplicity: 0..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False
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i nter Rat EsAct i
vationOri gi nal
Cel | Par aneters

This attribute is relevant, if the cell acts as an original cell.

This attribute indicates the traffic load threshold and the time
duration, which are used by distributed inter-RAT ES algorithms to
allow an original cell to enter the energySaving state. The time
duration indicates how long the traffic load (both for UL and DL)
needs to have been below the threshold.

In case the original cell is an EUTRAN cell, the load information
refers to Composite Available Capacity Group IE (see 3GPP TS
36.413 [12] Annex B.1.5) and the following applies:

Load = (100 - ‘Capacity Value’) * ‘Cell Capacity Class Value’,
where ‘Capacity Value’ and ‘Cell Capacity Class Value’ are
defined in 3GPP TS 36.423 [7].

In case the original cell is a UTRAN cell, the load information
refers to Cell Load Information Group IE (see 3GPP TS 36.413
[12] Annex B.1.5) and the following applies:

Load= ‘Load Value' *‘Cell Capacity Class Value’, where ‘Load
Value’ and ‘Cell Capacity Class Value’ are defined in 3GPP TS
25.413 [19].

If the ‘Cell Capacity Class Value’ is not known, then ‘Cell Capacity
Class Value’ should be set to 1 when calculating the load, and the
load threshold should be set in range of 0..100.

allowedValues:
LoadThreshold: Integer 0..10000

TimeDuration: Integer 0..900 (in unit of seconds)

type: data type
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

i nt er Rat EsAct i
vat i onCandi dat
eCel | Par anet er
s

This attribute is relevant, if the cell acts as a candidate cell.

This attribute indicates the traffic load threshold and the time
duration, which are used by distributed inter-RAT ES algorithms to
allow an original cell to enter the energySaving state. Threshold
and time duration are applied to the candidate cell(s) which will
provides coverage backup of an original cell when it is in the
energySaving state.

The time duration indicates how long the traffic load (both for UL
and DL) in the candidate cell needs to have been below the
threshold before any original cells which will be provided backup
coverage by the candidate cell enters energySaving state.

In case the candidate cell is a UTRAN or GERAN cell, the load
information refers to Cell Load Information Group IE(see 3GPP TS
36.413 [12] Annex B.1.5) and the following applies:

Load= ‘Load Value’ * ‘Cell Capacity Class Value’, where ‘Load
Value’ and ‘Cell Capacity Class Value’ are defined in 3GPP TS
25.413 [19] (for UTRAN) / TS 48.008 [20] (for GERAN).

If the ‘Cell Capacity Class Value’ is not known, then ‘Cell Capacity
Class Value’ should be set to 1 when calculating the load, and the
load threshold should be set in range of 0..100.

allowedValues:
LoadThreshold: Integer 0..10000

TimeDuration: Integer 0..900 (in unit of seconds)

type: data type
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ETSI




3GPP TS 28.541 version 18.7.0 Release 18

117

ETSI TS 128 541 V18.7.0 (2024-05)

i nt er Rat EsDeac
tivationCandid
at eCel | Par anet
ers

This attribute is relevant, if the cell acts as a candidate cell.

This attribute indicates the traffic load threshold and the time
duration which is used by distributed inter-RAT ES algorithms to
allow an original cell to leave the energySaving state. Threshold
and time duration are applied to the candidate cell which provides
coverage backup for the cell in energySaving state.

The time duration indicates how long the traffic load (either for UL
or DL) in the candidate cell needs to have been above the threshold
to wake up one or more original cells which have been provided
backup coverage by the candidate cell.

For the load see the definition of
interRatEsActivationCandidateCellParameters.

allowedValues:
LoadThreshold: Integer 0..10000

TimeDuration: Integer 0..900 (in unit of seconds)

type: data type
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

i sProbi ngCapab
Il e

This attribute indicates whether this cell is capable of performing
the ES probing procedure. During this procedure the eNB owning
the cell indicates its presence to UEs for measurement purposes,
but prevents idle mode UEs from camping on the cell and
prevents incoming handovers to the same cell.

If this parameter is absent, then probing is not done.

dlowedVaues: YES, NO

type: enumeration
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

dnr oCont r ol

This attribute determines whether the MRO function is enabled or
disabled.

allowedVaues: TRUE,FALSE

type: Boolean
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

dDAPSHOCont r ol

This attribute determines whether the DAPS handover function is
enabled or disabled.

allowedValues: TRUE, FALSE

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

dCHCOCont r ol This attribute determines whether the CHO handover function is type: Boolean
enabled or disabled. multiplicity: 1
isOrdered: N/A
allowedValues: TRUE, FALSE isUnique: N/A
defaultValue: None
isNullable: False
dl boCont r ol This attribute determines whether the D-LBO function is enabled type: Boolean
or disabled. multiplicity: 1
isOrdered: N/A
allowedValues: TRUE,FALSE isUnique: N/A
defaultValue: None
isNullable: False
cSonPci Li st This holds a list of physical cell identities that can be assigned to type: Integer

the pci attribute by gNB. The assignment algorithm is not
specified.

This attribute shall be supported if and only if the C-SON PCI
configuration is supported. See TS 28.313, ref [57] subclause
7.1.3.

allowedValues: See TS 38.211 [32] subclause 7.4.2.1 for legal
values of pci. The number of pci in the list is 1 to 100X.

multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False
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ueAccPr obabi | i
tyDi st

This is a list of target Access Probability (APn) for the RACH
optimization function.

Each instance APy of the list is the probability that the UE gets
access on the RACH channel per cell within n number of
preambles sent over an unspecified sampling period.

This target is suitable for RACH optimization.

allowedValues: Each element of the list, APy, is a pair (a, n) where
a is the targetProbability (in %) and n is the number of preambles
sent.

The legal values for a are 25, 50, 75, 90.
The legal values for n are 1 to 200.

The number of elements specified is 4. The number of elements
supported is vendor specific. The choice of supported values for a
and n is vendor-specific.

type: data type
multiplicity: 0..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

ueAccDel ayProb
abilityDi st

This is a list of target Access Delay probability (ADe) for the RACH
optimization function.

Each instance ADp of the list is the target time before the UE gets
access on the RACH channel per cell, for the P percent of the
successful RACH Access attempts with lowest access delay, over
an unspecified sampling period.

This target is suitable for RACH optimization.

allowedValues: Each element of the list, ADyp, is a pair (p, d) where
p is the targetProbability (in %) and d is the access delay (in
milliseconds).

The legal values for p are 25, 50, 75, 90.
The legal values for d are 10 to 560.

The number of elements specified is 4. The number of elements
supported is vendor specific. The choice of supported values for a
and b is vendor-specific.

type: data type
multiplicity: 0..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

drachOpti mi zat

This attribute determines whether the RACH Optimization function

type: Boolean

i onContr ol is enabled or disabled. multiplicity: 1
isOrdered: N/A
allowedValues: TRUE,FALSE isUnique: N/A
defaultValue: None
isNullable: False
nRPci Li st This holds a list of physical cell identities that can be assigned to type: Integer

the NR cells.

This attribute shall be supported if D-SON PCI configuration
function is supported. See subclause 8.2.3,8.3.1in TS 28.313
[57].

allowedValues: See TS 38.211 [32] subclause 7.4.2 for legal
values of pci. The number of pci in the list is 0 to 1007.

multiplicity: 0..1007
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

dPci Confi gur at
i onContr ol

This attribute determines whether the Distributed SON PCI
configuration Function is enabled or disabled.

allowedValues: TRUE,FALSE

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

cPci Confi gur at
i onCont r ol

This attribute determines whether the Centralized SON PCI
configuration function is enabled or disabled.

allowedValues: TRUE,FALSE

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ETSI




3GPP TS 28.541 version 18.7.0 Release 18

119

ETSI TS 128 541 V18.7.0 (2024-05)

maxi munDevi at i
onHoTri gger Low

This parameter defines the maximum allowed lower deviation of
the Handover Trigger, from the default point of operation (see
clause 15.5.2.5in TS 38.300 [3] and clause 9.2.2.61 in TS 38.423
[58].)

allowedValues: -20..20
Unit: 0.5 dB

type: Integer
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

maxi munDevi at i
onHoTriggerH g
h

This parameter defines the maximum allowed upper deviation of
the Handover Trigger, from the default point of operation (see
clause 15.5.2.5in TS 38.300 [3]. and clause 9.2.2.61 in TS 38.423
[58].)

allowedValues: -20..20
Unit: 0.5 dB

type: Integer
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

m ni munTi meBet
weenHoTri gger C
hange

This parameter defines the minimum allowed time interval
between two Handover Trigger change performed by MRO. This is
used to control the stability and convergence of the algorithm (see
clause 15.5.2.5in TS 38.300 [3]).

allowedValues: 0..604800
Unit: Seconds

type: Integer
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

t st or eUECNt Xt

The timer used for detection of too early HO, too late HO and HO
to wrong cell. Corresponds to Tstore_UE_cntxt timer described in
clause 15.5.2.5in TS 38.300 [3].

This attribute is used for Mobility Robustness Optimization.

allowedValues: 0..1023
Unit: 100 milliseconds

type: Integer
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

confi gur abl e5Q
| Set Ref

This is the DN of Conf i gur abl e5Q Set .

The detailed definition for Conf i gur abl e5Q Set see clause
5.3.75.

allowedValues: DN of the Conf i gur abl e5Q Set MJ .

type: DN
multiplicity: 0..1
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

dynam c5Q Set R
ef

This is the DN of Dynam c5Q Set .

The detailed definition for Dynami c5Q Set see clause 5.3.94.

allowedValues: DN of the Dynami ¢5Q Set MJ .

type: DN
multiplicity: 0..1
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

frequencyDonai
nPar a

This attribute defines configuration parameters of frequency
domain resource to support RIM RS.

allowedValues: Not applicable.

type:
FrequencyDomainPara
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

sequenceDonai n
Par a

This attribute defines configuration parameters of sequence
domain resource to support RIM RS.

allowedValues: Not applicable.

type:
SequenceDomainPara
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ti neDomai nPar a

This attribute defines configuration parameters of time domain
resource to support RIM RS.

allowedValues: Not applicable.

type: TimeDomainPara
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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ri mRSSubcarrie
r Spaci ng

It is the subcarrier spacing configuration (u) for the RIM-RS.
Subcarrier spacing Af = 2#-15 kHz. (see 38.211 [32], subclause
5.3.3).

alowedValues: 0, 1

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

r | MRSBandwi dt h

It is the bandwidth of the RIM-RS in resource blocks (see 38.211
[32], subclause 5.3.3).
For carrier bandwidth larger than 20MHz, this attributer should be
96 if subcarrier spacing is15kHz;
48 or 96 if subcarrier spacing is 30kHz;
For carrier bandwidth smaller than or equal to 20MHz, this
attribute should be
Minimum of {96 , bandwidth of downlink carrier in number of
PRBs} if subcarrier spacing is15kHz;
Minimum of {48, bandwidth of downlink carrier in number of
PRBs } if subcarrier spacing is 30kHz;

allowedValues: 1,2..96

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

nr Of @ obal R MR
SFrequencyCand
i dat es

It is the number of candidate frequency resources in the whole
network (NF'™) (see 38.211 [32], subclause 7.4.1.6).

dlowedVaues: 1,2,4

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ri mRSSt artingF
requency f set
| dLi st

Itis a list of configured frequency offsets in units of resource
blocks, where each element is the frequency offset relative to a
configured reference point for RIM-RS. The size of the list is

nr of @ obal RI MRSFr equencyCandi dat es and the resulting
frequency resource blocks of RIM-RS corresponding to different
configured frequency offset have no overlapping bandwidth. (see
38.211 [32], subclause 7.4.1.6).

alowedVa ues: 0..maxNrofPhysicalResourceBlocks-1 where
maxNrof Physi cal ResourceBlocks = 550

type: Integer
multiplicity: 1, 2, 4
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

nr of Rl MRSSeque
nceCandi dat eso
f RS1

It is the number of candidate sequences assigned for RIM RS-1

(NSRIM’l) (see 38.211 [32], subclause 7.4.1.6). It should be even
when enabl eEnoughNot Enoughl ndi cat i on for RS-1is ON

allowedValues: 1,2..8

see NOTE 10

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ri mRSScr anbl el
dLi st of RS1

Itis a list of configured scrambling identities for RIM RS-1 (see
38.211 [32], subclause 7.4.1.6). The size of the list is
nr of R MRSSequenceCandi dat esof RS1.

allowedValues: 0..2°10-1

type: Integer
multiplicity: 1, 2..8
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

nr of Rl MRSSeque
nceCandi dat eso
f RS2

It is the number of candidate sequences assigned for RIM RS-2
(NSRIM’Z) (see 38.211 [32], subclause 7.4.1.6).

allowedValues: 1,2..8

See NOTE 10.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ri mRSScr anbl el
dLi st of RS2

It is a list of configured scrambling identities for RIM RS-2 (see
38.211 [32], subclause 7.4.1.6).. The size of the list is
nr of Rl MRSSequenceCandi dat esof RS2.

allowedValues: 0..2"10-1

type: Integer
multiplicity: 1, 2..8
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False
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enabl eEnoughNo
t Enoughl ndi cat
i on

It is indication of whether “Enough” / “Not enough” indication
functionality is enabled for RIM RS-1 (see 38.211 [32], subclause
7.4.1.6).

If the indication is "enable",

the first half of nr of Rl MRSSequenceCandi dat esof RS1
sequences indicates "Not enough mitigation”, and the second half
indicates "Enough mitigation", where,

"Enough mitigation" indicates that 10T going back to certain level
at victim side and/or no further interference mitigation actions are
needed at aggressor side

"Not enough mitigation" indicates that 10T exceeding certain level
at victim side and/or further interference mitigation actions are
needed at aggressor side

enableEnoughNotEnoughindication is equivalent to
Enoughlindication (see 38.211 [32], subclause 7.4.1.6)

allowedValues: "ENABLE", "DISABLE"

see NOTE 8

type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A

defaultValue: DISABLE

isNullable: False

RI MRSScr anbl eT
imerMultiplier

It is parameter multiplier factor y for initialization seed of the
pseudo-random sequence ¢(i) (see 38.211 [32], subclause
7.4.1.6.2).

allowedValues: 0,1,....2"31-1

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

RI MRSScr anbl eT
i mer O f set

It is parameter offset § for initialization seed of the pseudo-
random sequence ¢(i) (see 38.211 [32], subclause 7.4.1.6.2).

allowedValues: 0,1,....2"31-1

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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di ULSwi t chi ngP | This attribute is used to configure the first uplink-downlink type: Enum
eriodl switching period (P1) for RIM RS transmission in the network, multiplicity: 1
where one RIM RS is configured in one uplink-downlink switching isOrdered: N/A
period. (see 38.211 [32], subclause 7.4.1.6). isUnique: N/A
defaultValue: None
When only one TDD-UL-DL-Pattern is configured, only dI-UL- isNullable: False

SwitchingPeriodl is configured, where P1 equals to the
transmission periodicity of the TDD-UL-DL-Pattern.

When two concatenated TDD-UL-DL-Patterns are configured, and
RIM-RS resources is configured only in one of the TDD patterns,
only dI-UL-SwitchingPeriod1l is configured, where P1 equals to the
addition of the concatenated transmission periodicity of the two
TDD-UL-DL-Patterns.

When two concatenated TDD-UL-DL-Patterns are configured, and
RIM-RS resources are configured in both TDD patterns, both dlI-
UL-SwitchingPeriod1 and dI-UL-SwitchingPeriod2 are configured,
where P1 equals to the transmission periodicity of the first TDD-
UL-DL-Pattern.

Plis equivalentto Ty} (see 38.211[32], subclause 7.4.1.6).
See NOTE 6

allowedValues:

MSOP5, MSO0P625, MS1, MS1P25, MS2, MS2P5, MS4, MS5,
MS10, MS20, if a single uplink-downlink period is configured for
RIM-RS purposes;

MSOP5, MSOP625, MS1, MS1P25, MS2, MS2P5, MS3, MS4,
MS5, MS10, MS20, if two uplink-downlink periods are configured
for RIM-RS purposes.

see NOTE 9

synbol O f set O This attribute is used to configure the reference point in the first type: Integer

Ref er encePoi nt uplink-downlink switching period, which is the symbols offset of multiplicity: 1

1 the reference point after the starting boundary of the first uplink- isOrdered: N/A
downlink switching period. It's Configured together with dI-UL- isUnique: N/A
SwitchingPeriodl (see 38.211 [32], subclause 7.4.1.6). defaultValue: None

isNullable: False
When only one TDD-UL-DL-Pattern is configured, the reference
point configured for the first uplink-downlink switching period is the
DL transmission boundary of the TDD-UL-DL-Pattern.

When two concatenated TDD-UL-DL-Patterns are configured, and
RIM-RS resources is configured only in one of the TDD patterns,
the reference point configured for the first uplink-downlink
switching period is the DL transmission boundary of the TDD-UL-
DL-Pattern where the RIM-RS resource is configured.

When two concatenated TDD-UL-DL-Patterns are configured, and
RIM-RS resources are configured in both TDD patterns, the
reference points configured for first uplink-downlink switching
period is the DL transmission boundary of the first TDD-UL-DL-
Pattern.

allowedValues: 2, 3..20*2*maxNrofSymbols-1, where
maxNrofSymbols=14

ETSI




3GPP TS 28.541 version 18.7.0 Release 18

123

ETSI TS 128 541 V18.7.0 (2024-05)

dl ULSwi t chi ngP
eriod2

This attribute is used to configure the second uplink-downlink
switching period (P2) for RIM RS transmission in the network,
where one RIM RS is configured in one uplink-downlink switching
period (see 38.211 [32], subclause 7.4.1.6).

When two concatenated TDD-UL-DL-Patterns are configured, and
RIM-RS resources are configured in both TDD patterns, both dI-
UL-SwitchingPeriod1 and dI-UL-SwitchingPeriod2 are configured,
where P2 equals to the transmission periodicity of the second
TDD-UL-DL-Pattern, and where (P1 + P2) divides 20 ms.

allowedValues: MSOP5, MSOP625, MS1, MS1P25, MS2, MS2P5,
MS3, MS4, MS5, MS10

P2 is equivalent to Ty, (see 38.211[32], subclause 7.4.1.6)

See NOTE 9

type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

synbol Of f set O
Ref er encePoi nt
2

This attribute is used to configure the reference point in the
second uplink-downlink switching period, which is the symbol
offset of the reference point after starting boundary of the second
uplink-downlink switching period. Configured together with dI-UL-
SwitchingPeriod2 (see 38.211 [32], subclause 7.4.1.6).
When two concatenated TDD-UL-DL-Patterns are configured, and
RIM-RS resources are configured in both TDD patterns, the
reference points configured for second uplink-downlink switching
period isthe DL transmission boundary of the second TDD-UL-DL-
Pattern.

alowedVaues: 2, 3..20* 2* maxNrof Symbols-1, where

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

t ot al nrof Set | d
of RS1

maxNrof Symbols=14
RIM,1

It is the total number of set IDs for RIM RS-1 (N ) (See 38.211
[32], subclause 7.4.1.6).

allowedValues: 0,1...2/22-1

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

tot al nrof Set | d
of RS2

Itis the total number of set IDs for RIM RS-2 (N?éfsz) (see

38.211 [32], subclause 7.4.1.6).

allowedValues: 0,1...2/22

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

nr of Consecuti v
eRl MRS1

It is the number of consecutive uplink-downlink switching periods
for RS-1 (R1) for repetition/near-far indication:. (see 38.211 [32],
subclause 7.4.1.6).

allowedValues: 1,2,4,8

see NOTE 7

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

nr of Consecuti v
eRl VRS2

It is the number of consecutive uplink-downlink switching periods
for RS-2 (R2) for repetition/near-far indication. (see 38.211 [32],
subclause 7.4.1.6).

allowedValues: 1,2,4,8

see NOTE 7

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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consecuti veRIM | Itis used to configure the OFDM symbol position(s) of RIM RS-1 type: Integer
RS1Li st within the uplink-downlink switching period. It is a list of symbol multiplicity: *
offset of RIM RS-1 (N2 1 ) before the reference point. The size | isOrdered: False

symb,re . . K
of the list is nr of Consecut i veRI MRS1 (see 38.211 [32], 5;233\}35|$?uone

subclause 7.4.1.6). ; :
The resulting RIM RS-1 symbols and its reference point shall isNullable: False
belong to the same 10ms frame.

allowedValues: 2,3..20*2*maxNrofSymbols-1, where
maxNrofSymbols=14

consecuti veRI M | Itis used to configure the OFDM symbol position(s) of RIM RS-2 type: Integer
RS2Li st within the uplink-downlink switching period. It is a list of symbol multiplicity: *

offset of RIM RS-2 (NX™ 2 y pefore the reference point. The size | isOrdered: False

symb,ref : : .
of the list is nr of Consecut i veRl MRS2 (see 38.211 [32], geﬂgh‘:}t”\félzgf\lone

subclause 7.4.1.6). ; )

. . . Nullable: Fal
The resulting RIM RS-2 symbols and its reference point shall isNullable: False
belong to the same 10ms frame.

allowedValues: 2,3..20*2*maxNrofSymbols-1, where
maxNrofSymbols=14

enabl enearfarl It is indication of whether near-far functionality is enabled for RIM type: ENUM
ndi cat i onRS1 RS1. multiplicity: 1
isOrdered: N/A
If the indication is “enable”, isUnique: N/A
the first half of nr of Consecut i veRI MRS1 (R1) consecutive defaultValue: DISABLE
uplink-downlink switching period is for "Near" indication with isNullable: False

R1/2 repetitions,
the second half of R1 consecutive uplink-downlink switching
period is for "Far" indication with R1/2 repetitions.

allowedValues: "ENABLE", "DISABLE"

see NOTE 10.
enabl enearfarl It is indication of whether near-far functionality is enabled for RIM type: ENUM
ndi cat i onRS2 RS2. multiplicity: 1
isOrdered: N/A
If the indication is “enable”, isUnique: N/A
the first half of nr of Consecut i veRl MRS2 (R2) consecutive defaultValue: DISABLE
uplink-downlink switching period is for "Near" indication with isNullable: False

R2/2  repetitions,
the second half of R2 consecutive uplink-downlink switching
period is for "Far" indication with R2/2 repetitions.

allowedValues: "ENABLE", "DISABLE"

see NOTE 10.
ri mMRSReport Con | Itis used to configure gNBs to report the all necessary information | type: Ri mRSRepor t Conf
f derived from the detected RIM-RS to OAM. multiplicity: 1
isOrdered: N/A
allowedValues: Not applicable isUnique: N/A

defaultValue: N/A
isNullable: False
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reportlndicato
r

It is used to enable or disable the RS report on a gNB.

If theindication is“enable’, the gNB starts to periodically report
necessary information derived from the detected RIM-RS to
OAM.

If theindication is “disable”, the gNB stops reporting.

allowedValues: ENABLE, DISABLE

type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: DISABLE
isNullable: False

reportlnterval

It is used to define reporting interval of a gNB in ms.

allowedValues: Not applicable

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

nr of Rl MRSRepor
tinfo

It is used to define the maximum number of Rl MRSReport | nf o
in a single report.

allowedValues: Not applicable

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

maxPr opagati on
Del ay

It is used to define the maximum reported OFDM symbol number
for the propagation delay of the detected RIM-RS in each
Rl MRSReport | nf o.

allowedValues: 0, 1..20*2*maxNrofSymbols-1, where
maxNrofSymbols=14.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

ri mRSReport | nf
oLi st

It represents a list (the length of the list is
nr of Rl MRSRepor t | nf 0) of necessary information derived from
the detected RIM-RS.

allowedValues:
Not applicable

type: RimRSReportinfo
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: N/A
isNullable: False

det ectedSet | D

This attribute indicates the Set ID of the detected RIM-RS.

allowedValues: 0,1...max{t ot al nr of Set | dof RS1,
t ot al nr of Set | dof RS2}.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

propagat i onDel
ay

This attribute indicates the propagation delay of the detected RIM-
RS, in number of OFDM sy