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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.

ETSI



3GPP TS 28.541 version 17.6.0 Release 17 29 ETSI TS 128 541 V17.6.0 (2022-05)

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]
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[24]
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[26]
[27]

[28]
[29]

[30]

[31]
[32]
[33]

[34]

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

[41]
[42]

[43]

[44]

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”.

3GPP TS 28.623: "Telecommunication management; Generic Network Resource Model (NRM)
Integration Reference Point (IRP); Solution Set (SS) definitions'.

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”.
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IETF RFC 8528: "Y ANG Schema Mount".

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 3.0 (2020-05-22).

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: "Policy 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: "|EEE 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/.
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[76] 3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[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”.
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
NSS| Network Slice Subnet Instance

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

Imported and associated information

4.1.1 Imported information entities and local labels
Label reference Local label
TS 28.622 [30], IOC, ManagedFunction ManagedFunction
TS 28.622 [30], IOC, EP_RP EP_RP
TS 28.662 [11], IOC, SectorEquipmentFunction SectorEquipmentFunction
TS 28.658 [19], IOC, External ENBFunction External ENBFunction
TS 28.708 [21], IOC, ServingGWFunction ServingGWFunction

TS 28.658 [19], IOC, EUtranCel IFDD

EUtranCel IFDD

TS 28.658 [19], IOC, EUtranCel 1TDD

EUtranCel ITDD

TS 28.658 [19], dataType, PLMNId

PLMNId

TS 28.658 [19], IOC, ENBFunction

ENBFunction

TS 28.708 [21], 10OC,
ExternalServingGWFunction

ExternalServingGWFunction

TS 28.658 [19], I0C, ExternalEUtranCel IFDD

ExternalEUtranCel IFDD

TS 28.658 [19], IOC, ExternalEUtranCel 1TDD

ExternalEUtranCel ITDD

TS 28.658 [19], IOC, AdjacentCell

AdjacentEUtranCell

TS 28.658 [19], IOC, EUtranFrequency

EUtranFrequency

TS 28.658 [19], IOC, EUtranFreqRelation

EUtranFreqgRelation

TS 28.658 [19], IOC, EUtranRelation

EUtranCellRelation

41.2 Associated information entities and local labels
Label reference Local label
TS 28.622 [30], IOC, ManagedElement ManagedElement
TS 28.622 [30], IOC, SubNetwork SubNetwork

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. IOCs) 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=»
ManagedElement

«InformationObjectClass»
NRCellDU

T<names>> T<<names>> T<names>>
* * *
«InformationObjectClass» | «InformationObjectClass» | «InformationObjectClass»
GNBDUFunction GNBCUUPFunction GNBCUCPFunction
*T<<names>> J<<names>>

«InformationObjectClass>»
NRCellCU

Figure 4.2.1.1-1: NRM for all deployment scenarios

< <names> >
«InformationObjectClass» - «InformationObjectClass= e <<ProxyClass>> Represents GNBCUCPFunction, ExternalGNBCUCPFunction,
GHBCUCPFunction EP_XnC GNBCUCPNeighbour ENBFunction or ExternalENBFunction.
T .| “nformationobjectclass. |2 «ProxyClass= Represents GNBCUUPFunction
< <names=> > EP_E1 GMNBCUUPFunction or External GNBCUUPFunction.
TR “InformationObjectClass= [~ “ProxyClass= Represents GNBDUFunction or
EP_FI1C GHBDUFunction ExternalGNBDUFunction.
P «informationObjectClasss |2 «ProxyClass» Represents AMFFunction or
<< >> %
EP_NgC AMFFunction External AMFFunction.
e <nformationObjectClasss  |—= «ProxyClass» Represents ENBFunction or
- : EP_X2C ENBFunction ExternalENBFunction.
<<names> >
0.1
«InformationObjectClass» «InformationObjectClass= | | =ProxyClass= Represents GNBCUCPFunction,
GNBCUUPFunction <« cnames> EP_E1 3 GMNBCUCPFunction External GNBCUCPFunction.
= «InformationObjectClass= ;L <<ProxyClass>> Represents GNBCUUPFunction, ExternalGNBCUUPFunction,
EP_XnU GNBCUUPNeighbour ENBFunction or ExternalENBFunction.
m «nformationObjectClass» |, «ProxyClass» Represents GNBDUFunction or
s EP_F1U = GHEDUFunction ExternalGNBDUFunction.
Ppr——— = «InformationObjectClass» 2 «ProxyClass» Represents UPFFunction or
EP_MNgU UPFFunction ExteranlUPFFunction.
e «InformationObjectClass» - £ <<ProxyClass>> Represents GNBCUUPFunction, ExternalGNBCUUPFunction,
EP_X2U = GNBCUUPNeighbour ENBFunction or ExternalENBFunction.
g «InformationObjectClass= | 1 =ProxyClass= Represents ServingGWFunction
EP_S1U = ServingGWFunction or ExternalServingGWFunction.
< <names> >
«InformationObjectClass» A =InformationObjectClass= = 1; =ProxyClass= Represents GNBCUCPFunction
GRBDUFunction - EP_F1C GMNBCUCPFunction or ExternalGNBCUCPFunction
| . «InformationObjectClasss L =ProxyClass= Represents GNBCUUPFunction
A EP_F1U 1 GMNBCUUPFunction or ExternalGNBCUUPFunction.

Figure 4.2.1.1-2: NRM for EPs for all deployment scenarios
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| «InformationObjectClass»
h GNBDUFunction
‘«names»
| =
~| «InformationObjectClass»
01 * NRSectorCarrier « 0

‘ «namesy»

| 0.1
«InformationObjectClass»
C

tion

mingF

«InformationObjectClass»
Beam

«InformationObjectClass»

SectorEquipmentFunction

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

“InformationObjectClasss < <NAMEs> >, <namess >
GMHBCLUCPFunction “AnformationChjectClasss
<<namess > Subl betwork <<names> >
T. <names: >
e “InformationObjectClasss “nformationObjectClass-
5 =InformationObjes tlass . External GHBCUCPFunction ExternalEMBFunction
MRCellCU T <names>> 1 < <names> >
T » 1 L 1 %
£ x 3 1 jonObjectClasss <nformationOljectClasss
. “informationObgectClasss I 1 ionCbjectlasss 1 sonChjectClasss Externall- R CellCU ExternalEUy anCell
MRCellRelation | . | IRFreqRelation MRFrequency
- 10l
sinformationObjectClasss «InformationObjectClasss ] 1_|— =InformationObjectClass=
EUanCellRelation EUtranFreqfefation 1 EUtranFrequency
1
Itrep
“ProwyClass= aProwyClasse ExternalELTranCellTOD/FOD o
Adjacent RCell 7 AdjacentEU anCell EUbanCellTDO/FDD.

Itrepresents MRCeICU o 5
ExternalMRCellCU.

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

NOTE 1: The above NRM fragment uses SubNetwork to hold both NR and LTE external entities and

frequencies.

< <NAMEs> >

sinformationObjectClass
GHBCUCPFunction

< <NAMEes= =,

sinfermationObjeciClasss

< <Iamess >

MRMetwork

snformationObjectClasss
EUtralbetwork

-

T‘ <Namess =

T <<namess >

=

sinformationObjectClasss

MRCellCU

“InformationObjec tClass=
External GHBCUCPFunction

«InformationObjectClasss
ExternalElNBFuncion

I< <NaMmes> >

T < <NAMess >

= <nafness> T<4nanes1-:- 1 | 1 3 i
: 1. 1 “InformationObjes tClass= «InformationObjectClass=
jonObjectClasss “InformationObjectClasss 1] sinformationObjectClasss Externall 4R CellCU ExternalEUtranCell
MRCellRelation HRFregit elation HMRFrequency
. 1 1
«InformationObjectClass= sinformationObjectClasss ionObjectClasse
EUtranCellR elation EUranfreqRelation 1 EUranFrequency
Itrep
“ProwyClasss “ProwyClasss ExternalEUTranC el TDD/FOD or
AdjacertRCell > AdjaentEUtranCell EUwranCellTDD/FOD.
Itrepresents MNECEICU or
Externall R CellCL,

Figure 4.2.1.1-5: Cell Relation view for all deployment scenarios
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NOTE 2: The above NRM fragment uses NRNetwork to hold NR external entities and frequency and using
EUtraNetwork to hold LTE external entities and frequency. The NRNetwork and EUtraNetwork
are subclasses of SubNetwork (definedin TS 28.622 [30]) with no additional attributes. The reason
using NRNetwork and EUtraNetwork isfor aclean separation of NR external entities and frequency
and LTE externa entities and frequency.

<<ProxyClass>>
RRMPolicyManagedEntity

1 0 <<names>>

*

<<InformationObjectClass>>
RRMPolicy_

Figure 4.2.1.1-6: NRM fragment for RRM Policies

«InformationObjectClass»
SubNetwork

0.1

«InformationObjectClass»
RimRSGlobal

T

|*

+ nRCellDURef 0.1
: . ; + victimSetRef / :
«InformationObjectClass» «InformationObjectClass=»
NRCellDU + nRCellDURef 0.1 RimRS5et
. + aggressorSelRef

Figure 4.2.1.1-7: NRM fragment to support RIM

The Figure 4.2.1.1-8 shows the NRM fragment for pre-configured 5QIsin NG-RAN.
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sInforastionObjectClass» u InformationObjectC lasss
SubNetwork ManagedElement
(from 28.622) (From 28.622)

<<names>> CEnAmEs>>

{XCR}

| 1
aInformationObj ectClass= uInformationObjectClass» = InformationObjectClasse
NBOUCPFunction . 0..1 ConfigurableS0ISet 0..1 . CHECTUPFunction

sInformationObjectClasse
FiveQICharacteristics

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

<<InformationObjectClass>>
GNBCUCPFunction

«name»
0.1

<<InformationObjectClass>>
DANRManagementFunction

Figure 4.2.1.1-9: NRM fragment for DANR Management

This represents Subnetwork,ManagedElement, <<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
1
«names»
0.1

«InformationObjectClass»
DRACHOptimizationFunction

Figure 4.2.1.1-11: NRM fragment for DRACH Management
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This represents subnetwork. ManagedElement. Y <<ProxyClass>>
GNBCUCPFunnction or NRCellCU |'> ManagedEntity
10
«Name»
0.1

<< InformationObjectClass >>
DMROFunction

Figure 4.2.1.1-12: NRM fragment for DMRO Management

or NRCellCU ManagedEntity

This represents SubNetwork, ManagedElement I§I> «ProxyClass»

1
«namess

0..1|

«InformationObjectClass»
DPCIConfigurationFunction

Figure 4.2.1.1-13: NRM fragment for DPCI Management

This represents Subnetwork, <<ProxyClass>>
ManagedElement or NRCellCU ManagedEntity

1
«Name»
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

The Figure 4.2.1.1-16 shows the NRM fragment for dynamic 5QIsin NG-RAN.
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«InformationObjectClass» «InformationObjectClass»
SubNet wor k ManagedEl enent

(from 28.622) (from 28.622)

’ ’ <<names>>

{xor}

<<names>>

* *

«InformationObjectClass»

G\BCUUPFunct i on

«InformationObjectClass» «InformationObjectClass»

GNBCUCPFunct i on * 0..1 Dynani c5Q Set 0..1 *

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

b cw e Aogectlanas
Blanagsd | livviind

#name s = [ VT—— ¥ onamear

TR informationObjectClinss sidcmatanDbgectCling . | InformatsonObpectl liu -

GHEDUFunctson GNBCULUPFuncton GMBC L PFuncton
wilnfarmationDbjectClans> « InformationObjectl Lass s sinformatonTbjectClaus s
OparutarDl HRC o0 HRCeBCU
* T TN = )
CoimborrmationDbgectllan s> ;'_
WROparwtorCallDy

Figure 4.2.1.1-17: NRM NG-RAN MOCN network sharing with multiple cell identity

« <names
I 1 . R [~
-informationObjectClasss o5 -informationObjectclass- - 3l “ProxyClasse Represents GNBCUCPFunction
OperatorDU ” EP_F1C GMBCUCPFunction or External GNBCUC PFunction
“informationObjectClass» |, «PronyClass= Represents GNBCUUPFunction ET
EP_FIU 3 GHNBCUUPFunction or ExternaiGNBCUUPFunction. |

<<names> >

Figure 4.2.1.1-18: NRM for F1 related EPs to support individual F1 interface for NG-RAN MOCN
network sharing with multiple cell identity broadcast scenario

or NRCellCU ManageEntity
1

This represents SubNetwork, ManagedElement B% <<ProxyClass>>

<<Names>>

0..1

<<InformationObjectClass>>
DLBOFunction

Figure 4.2.1.1-19: NRM fragment for DLBO Management
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<<InformationObjectClass>>

Subnetwork

1’

0.1

<<InformationObjectClass>>

CCOFunction

0.1

1 1 1

0.1

1

<< InformationObjectClass >>
CCOWeakCoverageParameters

<< InformationObjectClass >>
CCOPilotPollutionParameters

<< InformationObjectClass >>
CCOOvershootCoverageParameters

4212

Figure 4.2.1.1-20: NRM fragment for CCO Management

Inheritance

«InformationObjectClass»

[V P AL, bt
J'EUHUyEUI'UI'lLl(UH

T 7 11
<InformationObjectClass» <InformationObjectClass»
GNBDUFunction NRCellDU
<InformationObjectClass» [ | «InformationObjectClass» |
GNBCUUPFunction NRCellCU
<InformationObjectClass» — | «InformationObjectClass»
GNBCUCPFunction NRSectorCarrier
alinformationObjectClass» —
BWP
«InformationObjectClass»
EP_RP

JANVANNRNVANFANVAN

aInformationObjectClasss

EP_X¥nC

«InformationObjectClasss

EP_E1

«InfarmationObjectClasss

EP_F1C

aInformationObjectClasss
EP_MgU

sInformationObjectClasss
EP_F1U

«InformationObjectClasss
EP_XnU

EP_NgC

sInformationObjectClasss

ETSI



3GPP TS 28.541 version 17.6.0 Release 17

41

ETSI TS 128 541 V17.6.0 (2022-05)

«InformationObjectClass»
SubMetwork

T

T

«InformationObjectClass»
NRNetwork

«InformationObjectClass»
EUtralNetwork

<<InformationObjectClass>>

Top

T

<<InformationObjectClass>>
CommonBeamformingFunction

<<InformationObjectClass>>
Beam

<<InformationObjectClass>>
Top

7

<<iInformationObjectClass>>
RRMPolicy_

T

<<InformationObjectClass>>
RRMPolicyRatio

<<InformationObjectClass>>
Top

<<InformationObjectClass>>
NRFreqRelation

<<InformationObjectClass>>
NRCellRelation

<<InformationObjectClass>>
NRFrequency
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<<InformationObjectClass>>
Top

JANARARAY

<<InformationObjectClass>>
DANRManagementFunction

<<InformationObjectClass>>
DLBOFunction

<<InformationObjectClass>>
DESManagementFunction

<<InformationObjectClass>>
DPClConfigurationFunction

<<InformationObjectClass>>

DRACHOptimizationFunction

<<InformationObjectClass>>
CPCIConfigurationFunction

<<InformationObjectClass>>

<<InformationObjectClass>>

DMROFunction CESManagementFunction

«<InformationObjectClassx
Top

«InformationObjectClass»
RimRSGlobal

«InformationObjectClass»
RimRSSet

<<InformationObjectClass>>
Top

<<InformationObjectClass>>
OperatorDU

<<InformationObjectClass>>
NROperatorCellDU

Figure 4.2.1.2-1: Inheritance Hierarchy
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<<InformationObjectClass>>

N

<<InformationObjectClass>>

CCOFunction

<<InformationObjectClass>>
CCOParameters

A

/

-

-

R~
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<<InformationObjectClass>>
CCOWeakCoverageParameters

<< InformationObjectClass >>
CCOPilotPollutionParameters

<< InformationObjectClass >>
CCOOvershootCoverageParameters

4.3

43.1

4311

Figure 4.2.1.2-2: Inheritance Hierarchy

Class definitions

GNBDUFunction

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 6.1.1 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
Role 3-split deployment scenario | 2-split deployment scenario | Non-split deployment scenario
gNB <<I0C>>EP_F1C, <<I0C>>EP_F1C, None.
<<10C>>EP_F1U <<10C>>EP_F1U
en-gNB <<10C>>EP_F1C, <<10C>>EP_F1C, None.
<<10C>>EP_F1U <<I10C>>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
gNBDUId M T T F T
gNBDUName 0 T T F T
ghNBId CM T T F T
gNBldLength CM T T F T
rimRSReportConf (@] T F T T
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431.3 Attribute constraints

None.

4314 Notifications

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

4.3.2 GNBCUCPFunction

4321

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].

Definition

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].

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

<<10C>>EP_XnC,
<<I0C>>EP_NgC,
<<10C>>EP_F1C,
<<10C>>EP_E1.

<<10C>>EP_XnC,
<<I10C>>EP_NgC,
<<10C>>EP_F1C

<<10C>>EP_F1U.

<<10C>>EP_XnC,
<<10C>>EP_NgC.

en-gNB <<10C>>EP_X2C, <<10C>>EP_X2C, <<I10C>>EP_X2C.
<<10C>>EP_F1C, <<10C>>EP_FI1C.
<<10C>>EP_E1.
4.3.2.2 Attributes

The GNBCUCPFunction |OC includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30]) and
the following attributes:
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Attribute name S isReadable | isWritable | islnvariant | isNotifyable
gNBl1d M T T F T
gNBldLength M T T F T
gNBCUName ®) T T F T
pLMNId M T T T T
x2ListBlockList CM T T F T
x2AllowList CM T T F T
xnListBlockList M T T F T
xnAllowList M T T F T
x2XnHOListBlockList CM T T F T
mappingSetlDBackhaulAddressList CM T T F T
tcelDMappingInfoList CM T T F T
dDAPSHOControl CM T T F T
dCHOControl CM T T F T
Attribute related to role
configurable5Q1SetRef o] T T F T
dynamic5QlSetRef o] T F F T
4.3.2.3 Attribute constraints
Name Definition
x2ListBlockList Condition: Multi-Radio Dual Connectivity with the EPC (see TS

37.340 [9] clause 4.1.2) is supported.

x2AllowList

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

mappingSetiDBackhaulAddressList

Condition: Remote Interference Management function is
supported.

tcelDMappingInfolist

Condition: MDT Function is supported.

dDAPSHOControl Condition: DAPS is supported.
dCHOControl Condition: CHO 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 GNBCUUPFunction

43.3.1 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.
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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 <<I0C>>EP_XnU, <<10C>>EP_XnU, <<10C>>EP_XnU,
<<10C>>EP_NgU, <<10C>>EP_NgU, <<10C>>EP_NgU.
<<10C>>EP_F1U, <<10C>>EP_F1U.
<<10C>>EP_E1.

en-gNB <<I0C>>EP_X2U, <<I0C>>EP_X2U, <<10C>>EP_X2U,
<<10C>>EP_S1U, <<10C>>EP_S1U, <<10C>>EP_S1U.
<<I10C>>EP_F1U, <<I0C>>EP_F1U.
<<I0C>>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
gNBCUUPId M T F T T
pLMNInfoList M T T F T
ghNBId M T T F T
gNBldLength M T T F T

Attribute related to role

configurable5Q1SetRef o] T T F T
dynamic5QlSetRef 0] T F F T

4.3.3.3 Attribute constraints
None.
4334 Notifications

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

4.3.4 NRCel ICU

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.

434.2 Attributes

The NRCellCU 10C includes attributes inherited from ManagedFunction 10C (defined in TS 28.622[30]) and the
following attributes:
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Attribute name S isReadable | isWritable | islnvariant | isNotifyable
cellLocalld M T T F T
pLMNInfolList M T T (Note) F T

Attribute related to role
nRFrequencyRef 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

434.4 Notifications

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

4.3.5 NRCel 1DU

4.35.1 Definition
This |OC represents the part of NR cell information that describes s 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, aslong as they are
aligned to the cell's downlink resource grids as defined in subclause 4.4 in TS 38.211 [32]. The values of arfcnDL and
bSChanne IBwWDL attributes define the resource grids which each sector-carrier needs to be aligned to. See subclauses
5.3 and 5.4.2 of TS 38.104 for definitions of BS channel bandwidth and NR-ARFCN, respectively.

An NR céll requires an uplink in order to provide initial access. In case of TDD, the values of arfcnUL and
bSChanne I BwUL have to always be set to the same val ues as for the corresponding DL attributes. For both FDD and
TDD, the arfcnUL and bSChanne IBwUL define uplink resource grids to which each sector-carrier needsto align to.

An NR cell can in addition be configured with a supplementary uplink, which hasits own arfcnSUL and
bSChanne IBwWSUL, 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.

NOTE: Void

435.2 Attributes

The NRCellDU 10C includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30]) and the
following attributes:
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Attribute name S isReadable | isWritable | islnvariant isNotifyable
cellLocalld CM T T F T
operationalState M T F F T
administrativeState M T T F T
cellState M T F F T
pLMNInfoList CM T T F T
nPNIdentitylList CM T T F T
nRPCI M T T F T
NRTAC CM T T F T
arfcnDL M T T F T
arfcnUL CM T T F T
arfcnSUL CM T T F T
bSChannel BwDL M T T F T
rimRSMonitoringStartTime (0] T T F T
rimRSMonitoringStopTime (@] T T F T
rimRSMonitoringWindowDuration (0] T T F T
rimRSMonitoringWindowStartingOffs (0] T T F T
et
rimRSMonitoringWindowPeriodicity (0] T T F T
rimRSMonitoringOccasioninterval (0] T T F T
rimRSMonitoringOccasionStartingOf (0] T T F T
fset
ssbFrequency CM T T F T
ssbPeriodicity M T T F T
ssbSubCarrierSpacing CM T T F T
ssbOffset M T T F T
ssbDuration M T T F T
bSChanne I BwUL CM T T F T
bSChanne IBwSUL CM T T F T
Attribute related to role
nRSectorCarrierRef M T T F T
bWPRef M T T F T
nRFrequencyRef CoO T T F T
victimSetRef CM T T F T
aggressorSetRef (0] T T F T
NOTE 1: No state propagation isimplied.
NOTE 2: Void
4.35.3 Attribute constraints
Name Definition

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

arfcnSUL S Condition: The cell has a supplementary uplink

nPNldentityList S Condition: The cell is a NPN-only cell (see TS 38.331

[54]).

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

bSChannelBwSUL S Condition: The cell has a supplementary uplink

nRFrequencyRef S Condition: Non-split deployment scenatrio is supported

ssbFrequency S Condition: nRFrequencyRef is not used.

ssbSubCarrierSpacing S Condition: nRFrequencyRef is not used.

victimSetRef S Condition: RIM feature is supported

4354 Notifications

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

4.3.6.1 Definition

This<<IOC>>NRSectorCarrier represents the resources of each transmission point associated to corresponding
cell(s). These in general have different physical locations (of the antennage), and possibly different frequencies or
bandwidths. The UE is not directly aware of which NRSectorCarrier resourcesthe network uses for its connection.

An NR sector-carrier can have downlink, uplink or both as specified by txDi rection. Attributes related to unavailable
direction (DL or UL) shall not be set.

Additional NRSectorCarriers not directly associated to one cell only can aso be configured.

If avalue of arfcnDL, arfcnUL, bSChanne IBwDL or bSChanne IBwUL can be derived unambiguously from the
referring cell, then that attribute needs not be present. That will not be possible if the NRSectorCarrier isused for
supplementary uplink, if it is not directly associated to a cell, 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.

4.3.6.2 Attributes

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

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
txDirection M T T F T
configuredMaxTxPower CM T T F T
configuredMaxTxEIRP CM T T F T
arfcnDL CM T T F T
arfcnUL CM T T F T
bSChannel BwDL CM T T F T
bSChanne I BwUL CM T T F T

attribute related to role
sectorEquipmentFunctionRef M T T F T
4.3.6.3 Attribute constraints
Name Definition
configuredMaxTxPower Condition: The sector-carrier has a downlink. Configuration of Tx
power at antenna port reference point is supported.
configuredMaxTxEIRP 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 arfcnDL.
arfcnUL Condition: The sector-carrier has an uplink AND the value differs
from the referring cell's value of arfcnUL.
bSChanne IBwDL Condition: The sector-carrier has a downlink AND the value differs
from the referring cell's value of bSChanne IBwDL.
bSChanne IBwUL Condition: The sector-carrier has an uplink AND the value differs
from the referring cell's value of bSChanne IBwUL.
4.3.6.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.
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4.3.7 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

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

Attributes

Attribute name S isReadable | isWritable | isInvariant | isNotifyable

bwpContext M T T F T
islnitialBwp M T T F T
subCarrierSpacing M T T E T
cyclicPrefix M T T F T
startRB M T T F T
numberOfRBs 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.

4.3.8 EP_E1

4381 Definition

This 10C 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 10C (defined in TS 28.622[30]) and the following attributes:

Attributes

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress 0 T T E T
remoteAddress o) T T E T

4.3.8.3 Attribute constraints

None.
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The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.

4.3.9 EP_XnU

4.39.1

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 Attributes
The EP_XnU 10C 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 0 T T E T
remoteAddress o) T T E T

4.3.9.3 Attribute constraints
None.
4.3.9.4 Notifications

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

4.3.10 EP_NgC

4.3.10.1 Definition

This 10C represents the local end point of the control plane interface (NG-C) between the gNB and AMF. The transport
network layer is built on I P transport. For the reliable transport of signalling messages, SCTP is added on top of IP. The
application layer signalling protocol is referred 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 10C includes attributes inherited from EP_RP 10C (defined in TS 28.622[30]) and the following
attributes:

Attributes

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress [¢) T T F T
remoteAddress (0] T T F T

4.3.10.3 Attribute constraints

None.
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4.3.104 Notifications

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

4.3.11 EP_NgU

4.3.11.1 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

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

Attributes

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress 0 T T E T
remoteAddress (0] T T F T
Attribute related to role
epTransportRef (@) T F F T

4.3.11.3 Attribute constraints
None.
4.3.11.4 Notifications

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

4312 EP_FiAC

4.3.12.1 Definition

This 10C 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 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'.

4.3.12.2

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

Attributes
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Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (@) T T F T
remoteAddress o) T T E T
4.3.12.3 Attribute constraints
None.
4.3.12.4 Notifications

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

4.3.13 EP_F1U

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 isinvariant | isNotifyable
localAddress o) T T E T
remoteAddress (0] T T F T
attribute related to role
epTransportRef o) T = E 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 |OC, without exceptions or additions.

4314 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:
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Attribute name S isReadable isWritable isinvariant | isNotifyable
localAddress @) T T F T
remoteAddress o] T T F T

4.3.14.3 Attribute constraints

None.

43144 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

4.3.15.3 Attribute constraints

None.

43154 Notifications

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

4.3.16 EP_X2U

4.3.16.1 Definition

This 10C 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 Attributes

The EP_X2U 10C includes attributes inherited from EP_RP 10C (defined in TS 28.622[30]) and the following
attributes:
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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 |OC, without exceptions or additions.

4.3.17 EP_XnC

4317.1 Definition

This 10C 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/Data link
layer/Physical layer stack. See subclause 7 of 3GPP TS 38.420 [6].

4.3.17.2 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
localAddress 0 T T E T
remoteAddress o) T T E T

4.3.17.3 Attribute constraints
None
4.3.17.4 Notifications

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

4.3.18 ExternalGNBCUCPFunction

4.3.18.1 Definition

This 10C represents the properties, known by the management function, of a GNBCUCPFunction managed by

another management function. For more information about GNBCUCPFunction, 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:
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Attribute S isReadable isWritable isInvariant isNotifyable
name
gNBId M T T E T
gNBldLength M T T E T
pLMNId M T T E 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 ExternalGNBCUUPFunction

4.3.19.1

Definition

This IOC represents the properties, known by the management function, of a GNBCUUPFunction managed by

another management function. For more information about GNBCUUPFunction, 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
gNBl1d M T T F T
gNBldLength M T T F T
4.3.19.3 Attribute constraints
None.
4.3.19.4 Notifications

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

4.3.20 ExternalGNBDUFunction

4.3.20.1 Definition

This IOC represents the properties, known by the management function, of a GNBDUFunction managed by another
management function. For more information about GNBDUFunction, see subclause 4.3.1.

4.3.20.2

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

Attributes
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Attribute S isReadable isWritable isInvariant isNotifyable
name
gNBId M T T T T
gNBldLength M T T E 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 |OC, without exceptions or additions.

4.3.21 ExternalUPFFunction

43211 Definition

This 10C represents the properties, known by the management function, of a UPFFunction managed by another

management function. For more information about UPFFunction, see subclause 5.3.3.

4.3.21.2 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 |OC, without exceptions or additions.

4.3.22 ExternalAMFFunction

43.22.1 Definition

This 10C represents the properties, known by the management function, of an AMFFunction managed by another
management function. For more information about AMFFunction, see subclause 5.3.

4.3.22.2 Attributes

The External AM FFunction includes attributes inherited from ManagedFunction 10C (defined in TS 28.622[30]) and the
following attributes:
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Attribute S isReadable isWritable isInvariant isNotifyable
name

4.3.22.3 Attribute constraints

None

43224 Notifications

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

4.3.23 Void

4.3.24 ENBFunction <<ProxyClass>>

43.24.1 Definition

ThisOC represents an <<10C>>ENBFunction and <<lI0C>>External ENBFunction.

4.3.24.2 Attributes

See that defined in <<10C>>ENBFunction and <<10C>>ExternalENBFunction.

4.3.24.3 Attribute constraints

See that defined in <<10C>>ENBFunction and <<10C>>ExternalENBFunction.

4.3.24.4 Notifications

See respective |OCs.

4.3.25 GNBCUCPFunction <<ProxyClass>>

4.3.25.1 Definition

ThisOC represents an <<10C>>GNBCUCPFunction and <<l0C>>External GNBCUCPFunction.

4.3.25.2 Attributes

See that defined in <<10C>>GNBCUCPFunction and <<10C>>External GNBCUCPFunction.

4.3.25.3 Attribute constraints
See respective |0Cs.

4.3.254 Notifications

See respective |OCs.
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4.3.26 GNBCUUPFunction <<ProxyClass>>

4.3.26.1 Definition

ThisOC represents an <<10C>>GNBCUUPFunction and <<l0C>>External GNBCUUPFunction.

4.3.26.2 Attributes

See that defined in <<10C>>GNBCUUPFunction and <<10C>>External GNBCUUPFunction.

4.3.26.3 Attribute constraints

See that defined in <<10C>>GNBCUUPFunction and <<10C>>External GNBCUUPFunction.

4.3.26.4 Notifications

See respective |OCs.
4.3.27 GNBDUFunction <<ProxyClass>>

43.27.1 Definition

ThisOC represents an <<10C>>GNBDUFunction and <<lI0C>>External GNBDUFunction.

4.3.27.2 Attributes

See that defined in <<10C>>GNBDUFunction and <<10C>>External GNBDUFunction.

4.3.27.3 Attribute constraints

See that defined in <<10C>>GNBDUFunction and <<10C>>External GNBDUFunction.

4.3.27.4 Notifications

See respective |OCs.
4.3.28 ServingGWFFunction <<ProxyClass>>

4.3.28.1 Definition

ThisOC represents an <<10C>>ServingGWFFunction and <<10C>>ExternalServingGWFunction.

4.3.28.2 Attributes

Seethat defined in <<10C>>ServingGWFunction and <<l10C>>ExternalServingGWFunction.

4.3.28.3 Attribute constraints

Seethat defined in <<10C>>ServingGWFunction and <<l10C>>ExternalServingGWFunction.

4.3.28.4 Notifications
See respective |0Cs.
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4.3.29 UPFFunction <<ProxyClass>>

4.3.29.1 Definition

ThisOC represents an <<10C>>UPFFunction and <<lI0C>>ExternalUPFFunction.

4.3.29.2 Attributes

See that defined in <<10C>>UPFFunction and <<10C>>ExternalUPFFunction.

4.3.29.3 Attribute constraints

See that defined in <<10C>>UPFFunction and <<10C>>ExternalUPFFunction.

4.3.29.4 Notifications

See respective |OCs.
4.3.30 AMFFunction <<ProxyClass>>

4.3.30.1 Definition

ThisOC represents an <<10C>>AMFFunction and <<lI0C>>External AMFFunction.

4.3.30.2 Attributes

See that defined in <<10C>>AMFFunction and <<10C>>External AMFFunction.

4.3.30.3 Attribute constraints

See that defined in <<10C>>AMFFunction and <<10C>>External AMFFunction.

4.3.304 Notifications

See respective |OCs.

4.3.31 Void

4.3.32 NRCellRelation

43321 Definition

This |OC represents a neighbour cell relation from a source cell to atarget cell, where the target cell isan NRCe I ICU
or ExternalNRCel I1CU instance.

The source cell can be aNRCe l ICU instance. Thisisthe case for an Intra-NR neighbour cell relation.

The source cell can be aEUtranGenericCell 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 IOC 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 | islnvariant | isNotifyable

nRTCI o) T T S T
cellindividualOffset M T T F T
isRemoveAl lowed CM T T E T
isHOAIl lowed CM T T E T
isESCoveredBy CM T T E T
iSENDCAIl lowed CM T T E T
isMLBAI lowed CM T T E T
attribute related to role

nRFreqRelationRef M T T E T
adjacentNRCel IRef M T T E T
4.3.32.3 Attribute constraints

Name Definition

isRemoveAl lowed

Condition: ANR function is supported in the source cell.

isHOAIl lowed

Condition: ANR function is supported in the source cell.

isESCoveredBy

Condition: Energy Saving function is supported.

iSENDCAI lowed

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

isMLBAI lowed

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 NRFregRelation

4.3.33.1 Definition

This 10C, together with the target NRFrequency, represents the frequency properties applicable to the referencing

NRCellIRelation.

4.3.33.2 Attributes

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

attributes:
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Attribute name isReadable | isWritable | isInvariant | isNotifyable

offsetMO F F

blockListEntry

blockListEntryldleMode

cellReselectionPriority

cellReselectionSubPriority

pMax

qOffsetFreq

qQualMin

gRxLevMin

threshXHighP

threshXxHighQ

threshXLowP

threshXLowQ

tReselectionNr

tReselectionNRSTHigh

I I I o e e e P ] BT B BT BT
G I I o e e P e BT B BT BT
m|m|m|m|m|m|m|m|{m|m|{m{m{Tm|{Tm|T
mmmmm{m{m{m{Tm|T|T|T|T|T|T

tReselectionNRSfMedium

attribute related to role

z| |olo|z|2|z|2|z|z|o|o|o|o|o|o|o|o|n

—
—
T
m

nRFrequencyRef

4.3.33.3 Attribute constraints

Name Definition

threshXxHighQ Condition: RSRQ used in SIB4.

threshXLowQ Condition: RSRQ used in SIB4.

4.3.33.4 Notifications

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

4.3.34 Void

4.3.35 ExternalNRCellCU

43351 Definition

This abstract |OC 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 10Cs controlled by Management Service Provider. The way to maintain consistency between the attribute
values of these I0Csis outside the scope of the present document.

4.3.35.2 Attributes

The ExternalNRCel ICU IOC includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30])
and the following attributes:
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Attribute name S isReadable | isWritable | isInvariant | isNotifyable
cellLocalld M T T F T
nRPCI M T T F T
pImnidList M T T F T
attribute related to role
nRFrequencyRef M T T F T

4.3.35.3 Attribute constraints

None.

4.3.354 Notifications

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

4.3.36 RRMPolicyRatio

4.3.36.1 Definition

This IOC represents the properties of RRMPol icyRatio. RRMPolicyRatio isonerealization of abstract
RRMPolicy_ 10C. RRMPolicyRatio hasthree attributes, apart from those inherited (DN, resourceType,

rRMPol icyMemberList).

100%

Shared resources

Prioritized resources

Dedicated resources

0

rRMPolicyMaxRatio

rRMPolicyMinRatio

rRMPolicyDedicatedRatio

Figure 4.3.36-1 Structure of RRMPolicyRatio

- Theattribute rRMPo 1 1cyMaxRat i o defines the maximum resource usage quota for the associated
rRMPol icyMemberList, including at least one of shared resources, prioritized resources and dedicated
resources. The sum of the ‘rRMPolicyMaxRatio’ values assigned to all RRM PolicyRatio(s) nhame-contained by

same MangedEntity can be greater than 100.

- Theattribute rRMPol i cyMinRatio 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. The sum of the
‘rRMPolicyMinRatio’ values assigned to all RRM PolicyRatio(s) name-contained by same MangedEntity shall

be less or equal 100.

- Theattribute rRMPol icyDedicatedRatio defines the dedicated resource usage quota for the

RRM PolicyMemberList, including dedicated resources. The sum of the ‘rRM PolicyDedicatedRatio’ values
assigned to all RRMPolicyRatio(s) name-contained by same MangedEntity shall be less or equal 100.

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

- Shared resour ces. 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
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shared resources are not guaranteed for use by the associated rRM PolicyMemberList. The shared resources
guotais represented by [rRM PolicyM axRatio-rRM PolicyMinRatio] .

- Priortized 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 needs to 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 quotais represented by [rRM PolicyMinRatio-rRM PolicyDedi catedRatio]

- Dedicated resources. means the resources are dedicated for use by the associated RRM PolicyMemberList.
These resources can not be shared even if the associated RRM PolicyMember does not use them. The Dedicated
resources quota is represented by [rRM PolicyDedicatedRatio].

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 allocated resources according
the ratios defined above.

4.3.36.2

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

Attributes

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
rRMPol icyMaxRatio M T T F T
rRMPolicyMinRatio M T T F T
rRMPolicyDedicatedRatio 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 <<dataType>>

4.3.37.1

This datatype represents an S-NSSAI. An NSSAI isaset 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)]).

Definition

4.3.37.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
sST M T T F T
sD ®) T T F T
4.3.37.3 Attribute constraints
None
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43374 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 10C represents certain NR frequency properties.

4.3.38.2 Attributes

The NRFrequency I0C includes attributes inherited from Top IOC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
absoluteFrequencySSB M T T F T
sSBSubCarrierSpacing M T T F T
multiFrequencyBandListNR (e) T F F T

4.3.38.3 Attribute constraints

None.

4.3.38.4 Notifications

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

4.3.39.1 Definition

This <<IOC>>CommonBeamformingFunction represents common beamforming functionality (eg: SSB beams)
for the NRSectorCarrier.

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, alocations of PRACH occasions, SIB1 and mobility considerations.

The associated <<IOC>> Beam provides information beam direction and beam width for the associated SSB beams asa
result of the configuration. The beams addressed in this definition are the common beams. There may be more than one
beam per CommonBeamformingFunction for the NRSectorCarrier.

4.3.39.2 Attributes

The CommonBeamformingFunction 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 | islnvariant | isNotifyable

coverageShape M T T F T
digitalTilt M T T E T
digitalAzimuth M T T E T

4.3.39.3 Attribute constraints

None.

4.3.39.4 Notifications

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

4.3.40 Beam

4.3.40.1 Definition

This <<IOC>>Beam represents 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.

<<|OC>>Beam can 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
CommonBeamformingFunction for an NRSectorCarrier. Informationa note, beam direction and width are
characteristics—a representati on—of directional energy vectors.

4.3.40.2 Attributes
Attribute name S isReadable | isWritable | islnvariant | isNotifyable

beamlndex M T F F T
beamType (0] T F F T
beamAzimuth CM T F F T
beamTilt CM T F F T
beamHorizWidth CM T F F T
beamVertWidth CM T F F T

4.3.40.3 Attribute constraints

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

Name

Definition

beamAzimuth S

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

Equipment

beamTilt S

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

Equipment

beamHorizWidth S

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

Equipment

beamVertWidth S

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

Equipment

ETSI



3GPP TS 28.541 version 17.6.0 Release 17 67 ETSI TS 128 541 V17.6.0 (2022-05)

4.3.41 PLMNInfo <<dataType>>

43.41.1 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
pLMNId M T T = T
sSNSSAI CM T T F T
4.3.41.3 Attribute constraints
Name Definition
sNSSAI S Condition: Network slicing feature is supported.
4.3.41.4 Notifications

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

4.3.42 RRMPolicyMember <<dataType>>

43.42.1 Definition

This <<dataType>> represents an RRM Policy member that will be part of a rRMPol icyMemberList. A
RRMPol icyMember isdefined by its pLMNId and sSNSSAI (S-NSSAI). The membersin a
rRMPolicyMemberList isassigned a specific amount of RRM resources based on settingsin RRMPolicy_ .

4.3.42.2 Attributes
Attribute name S isReadable | isWritable | isInvariant | isNotifyable
pLMNId M T T F T
SNSSAI cM T T = T
4.3.42.3 Attribute constraints
Name Definition
sNSSAI S Condition: Network slicing is supported
4.3.42.4 Notifications

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

4.3.43.1 Definition

This IOC represents the properties of an abstract RRMPolicy. The RRMPolicy_ 10C needsto be subclassed to be
instantiated. It defines two attributes apart from those inherited from TOP 10C, the resourceType attribute defines
type of resource (PRB, PRB in uplink, PRB in downlink,RRC connected users, DRB usage etc.) and the
rRMPolicyMemberList attribute definesthe RRMPol icyMember (s)that is subject to thispolicy. An RRM
resource (defined in resourceType attribute) islocated in NRCel IDU, NRCel ICU, GNBDUFunction,
GNBCUCPFunction or in GNBCUUPFunction. The RRMPolicyRatio IOCisone redlization of aRRMPolicy
IOC, see theinheritance 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 RRMPolicy_ 10C.

4.3.43.2 Attributes

TheRRMPol icy_ 10C have the following attributes, apart from those inherited from TOP 10OC (defined in TS 28.622
[30D):

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
resourceType M T T E T
rRMPolicyMemberList 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 RRMPolicyManagedEntity <<ProxyClass>>

43441 Definition

This represents an <<l0OC>>NRCel ICU, or an <<10C>>NRCellIDU or an <<10C>>GNBCUUPFunction, or
an <<10C>>GNBCUCPFunction, oran<<I0C>>GNBDUFunction.

If <<10C>>NRCel ICU isused, which meansthat a RRMPolicy shall be applied to an RRM resourceintheNRCe l ICU.
The possible RRM resource(s) owned by NRCe l ICU is defined in the resourceType attribute.

If <<10C>>NRCel IDU isused, which meansthat a RRMPolicy shall be applied to an RRM resourceintheNRCe 1 1DU.
The possible RRM resource(s) owned by NRCe 1 IDU is defined in the resourceType attribute.

If <<I0C>>GNBCUUPFunction is used, which meansthat a RRMPolicy shall be applied to an RRM resource in the
GNBCUUPFunction. The possible RRM resource(s) owned by GNBCUUPFunction is defined in the
resourceType attribute.

If <<10C>>GNBCUCPFunction isused, which meansthat a RRMPolicy shall be applied to an RRM resource in the
GNBCUCPFunction. The possible RRM resource(s) owned by GNBCUCPFunction is defined in the
resourceType attribute.

If <<IOC>>GNBDUFunction is used, which means that a RRMPolicy shall be applied to an RRM resource in the
GNBDUFunction. The possible RRM resource(s) owned by GNBDUFunction is defined in the resourceType
attribute.
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4.3.44.2 Attributes

See that defined in <<IOC>>NRCel ICU, <<I10C>>NRCellDU, <<l10C>>GNBCUUPFunction,
<<10C>>GNBCUCPFunction or <<l0C>>GNBDUFunction.

4.3.44.3 Attribute constraints

See that defined in <<IOC>>NRCel ICU, <<I10C>>NRCellDU, <<l10C>>GNBCUUPFunction,
<<10C>>GNBCUCPFunction, or <<l0OC>>GNBDUFunction.

43444 Notifications
See respective I0Cs.

4.3.45 GNBCUCPNerghbour <<ProxyClass>>

4.3.45.1 Definition

ThisOC represents an <<10C>>GNBCUCPFunction, <<l0C>>External GNBCUCPFunction,
<<10C>>ENBFunction and <<l0C>>ExternalENBFunction.

4.3.45.2 Attributes

See that defined in <<10C>>GNBCUCPFunction, <<10C>>ExternalGNBCUCPFunction,
<<10C>>ENBFunction and <<l0C>>ExternalENBFunction.

4.3.45.3 Attribute constraints

See that defined in <<10C>>GNBCUCPFunction, <<l10C>>External GNBCUCPFunction,
<<10C>>ENBFunction and <<l0C>>ExternalENBFunction.

4.3.454 Notifications

See respective |OCs.

4.3.46 GNBCUUPNerghbour <<ProxyClass>>

4.3.46.1 Definition

ThisOC represents an <<10C>>GNBCUUPFunction, <<10C>>External GNBCUUPFunction,
<<10C>>ENBFunction and <<l0C>>ExternalENBFunction.

4.3.46.2 Attributes

See that defined in <<10C>>GNBCUUPFunction, <<10C>>ExternalGNBCUUPFunction,
<<10C>>ENBFunction and <<l0C>>ExternalENBFunction.

4.3.46.3 Attribute constraints

See that defined in <<10C>>GNBCUUPFunction, <<10C>>External GNBCUUPFunction,
<<10C>>ENBFunction and <<l0C>>ExternalENBFunction.

4.3.46.4 Notifications

See respective |OCs.
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4.3.47.1 Definition
This data type represents the properties describing the mapping relationship between set 1D and backhaul address of
oNB.
4.3.47.2 Attributes
Attribute name S isReadable | isWritable | isIlnvariant | isNotifyable
setlD M T T F T
backhaulAddress M T T F T
4.3.47.3 Attribute constraints
None.
4.3.47.4 Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
4.3.48 BackhaulAddress <<dataType>>
4.3.48.1 Definition
This data type represents the properties describing the backhaul address of gNB.
4.3.48.2 Attributes
Attribute name S isReadable | isWritable | isIlnvariant | isNotifyable
ghNBId M T T F T
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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 TAIl <<dataType>>

4.3.49.1 Definition

This data type represents the properties describing the TAI of gNB, which is used to uniquely identify a Tracking Area.

4.3.49.2 Attributes

Attribute name S isReadable | isWritable | isIlnvariant | isNotifyable
pLMNId M T T F T
NRTAC M T T F T
4.3.49.3 Attribute constraints
None.
4.3.49.4 Notifications

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

4.3.50 RimRSGlobal

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
attributes:

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
frequencyDomainPara M T T F T
sequenceDomainPara M T T F T
timeDomainPara M T T F T

4.3.50.3 Attribute constraints
None.
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4.350.4 Notifications

The common notifications defined in subclause 4.5 are valid for this |OC, without exceptions or additions.
4.3.51 FrequencyDomainPara <<dataType>>

43511 Definition

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

4.351.2 Attributes

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
rimRSSubcarrierSpacing M T T F T
r IMRSBandwidth M T T F T
nrofGlobalRIMRSFrequencyCandidates M T T F T
rimRSCommonCarrierReferencePoint M T T F T
rimRSStartingFrequencyOffsetldList M T T F T

4.351.3 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>>

4352.1 Definition

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

4.352.2 Attributes

Attribute name
nrofRIMRSSequenceCandidatesofRS1
rimRSScrambleldListofRS1
nrofRIMRSSequenceCandidatesofRS2
rimRSScrambleldListofRS2
enableEnoughNotEnoughlndication
RIMRSScrambleTimerMultiplier
RIMRSScrambleTimerOffset

isReadable | isWritable | islnvariant isNotifyable
F
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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
dlULSwitchingPeriodl
symbolOffsetOfReferencePointl
dlULSwitchingPeriod2
symbolOffsetOfReferencePoint2
totalnrofSetldofRS1
totalnrofSetldofRS2
nrofConsecutiveRIMRS1
nrofConsecutiveRIMRS2
consecutiveRIMRS1List
consecutiveRIMRS2List
enablenearfarlndicationRS1
enablenearfarindicationRS2

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 <<dataType>>

4.3.54.1 Definition

This datatype defines RIM-RS reporting configuration.

4.3.54.2 Attributes

Attribute name S isReadable | isWritable | isIlnvariant | isNotifyable
reportindicator M T T F T
reportinterval M T T F T
nrofRIMRSReportinfo M T T F T
maxPropagationDelay (0] T T F T
RimRSReportinfolList 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 <<dataType>>

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
detectedSetlID M T T F T
propagationDelay (0] T T F T
functional ityOfRIMRS M T T F 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 RimRSSet 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
setType M T T F T
Attributerelated torole
nRCel IDURef 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 DANRManagementFunction

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
intrasystemANRManagementSwitch M T T F T
intersystemANRManagementSwitch 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 DESManagementFunction

4.3.58.1 Definition

This 10C represents the management capabilities of Distributed SON Energy Saving (ES) functions (see clause 6.2.3.0
in TS28.310[71]). Thisis provided for Energy Saving purposes.
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NOTE: in the case where multiple DESManagement MOIsexist at different levels of the containment tree, the
DESManagement MOI at the lower level overrides the DESManagement MOIs at higher level(s) of
the same containment tree.

4.3.58.2 Attributes

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

Attribute name S isReadable | isWritable
islnvariant | isNotifyable
desSwitch M T T F T
intraRatEsActivationOriginalCellLoadP CM T T F T
arameters
intraRatEsActivationCandidateCellsLoa CM T T F T
dParameters
intraRatEsDeactivationCandidateCellsL CM T T F T
oadParameters
esNotAl lowedTimePeriod (0] T T F T
interRatEsActivationOriginalCel lParam CM T T F T
eters
interRatEsActivationCandidateCel lPara CM T T F T
meters
interRatEsDeactivationCandidateCel lPa CM T T F T
rameters
energySavingState M T F F T
isProbingCapable (0] T F F T
4.3.58.3 Attribute constraints
Name Definition
intraRatEsActivationOriginalCellLoadParameters S The condition is " the cell acts as an
original cell".
intraRatEsActivationCandidateCel IsLoadParameters S The condition is " the cell acts as a
candidate cell".
intraRatEsDeactivationCandidateCel IsLoadParameters S The condition is " the cell acts as a
candidate cell".
interRatEsActivationOriginalCel lParameters CM S The condition is "The cell acts as an
original cell".
interRatEsActivationCandidateCel lIParameters CM S The condition is "The cell acts as a
candidate cell".
interRatEsDeactivationCandidateCel lIParameters CM S The condition is "The cell acts as a
candidate cell".

4.3.58.4 Notification

The common notifications defined in clause 4.5 are valid for this IOC, without exceptions or additions.
4.3.59 DRACHOptimizationFunction

4.3.59.1 Definition

This IOC contains attributes to support the D-SON function of RACH optimization (See clause 7.1.1in TS 28.313
[57D).
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NOTE: in the case where multiple DRACHOptimization MOIsexist at different levels of the containment tree,
the DRACHOptimization MOI at the lower level overrides the DRACHOptimization MOlsat
higher level(s) of the same containment tree.

4.3.59.2 Attributes

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

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
ueAccProbilityDist M T T F T
ueAccDelayProbilityDist M T T F T
drachOptimizationControl M T T F T

4.3.59.3 Attribute constraints

None.

4.3.594 Notifications

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

4.3.60 DMROFunction

4.3.60.1 Definition
This 10C contains attributes to support the D-SON function of MRO (See clause 7.1.2 in TS 28.313 [57]).

NOTE Inthe case where multiple DMROFunction MOIsexist at different levels of the containment tree, the
DMROFunction MOI at the lower level overrides the DMROFunction MOIsat higher level(s) of the
same containment tree.

4.3.60.2 Attributes

The DMROFunction I10C includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following
attributes:

Attribute name isReadable | isWritable | isInvariant | isNotifyable

dmroControl

maximumDeviationHoTriggerLow

maximumDeviationHoTriggerHigh

minimumTimeBetweenHoTriggerChange

ZIZ IS IE|»
|||
|||
m|m|m|m|m
—|=|—|—|

tstoreUEcntxt

4.3.60.3 Attribute constraints

None.

4.3.60.4 Notifications

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

4.3.61.1 Definition

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 DPC1Configuration MOIsexist at different levels of the containment tree,
the DPCIConfiguration MOI at the lower level overridesthe DPCIConfiguration MOlsat
higher level(s) of the same containment tree.

4.3.61.2 Attributes

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

Attribute name S isReadable | isWritable | isIlnvariant | isNotifyable
dPciConfigurationControl M T T F T
nRPciList 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.
4.3.62 CPClConfigurationFunction

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 CPCIConFfiguration MOIlsexist at different levels of the containment
tree, the CPCI1Configuration MOI at the lower level overridesthe CPCIConfiguration MOlsat
higher level(s) of the same containment tree.

4.3.62.2 Attributes

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

Attribute name S isReadable | isWritable | isInvariant | isNotifyable
cPciConfigurationControl M T T F T
cSonPcilist M T T F T

4.3.62.3 Attribute constraints

None.
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4.3.62.4 Notifications

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

4.3.63.1 Definition

This 10C 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 CESManagement MOIs exist at different levels of the containment tree, the
CESManagement MOI at the lower level overrides the ESManagement MOIs at higher level(s) of the
same containment tree.

4.3.63.2 Attributes

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

Attribute name S isReadable | isWritable
isinvariant | isNotifyable

cesSwitch M T T F T
energySavingControl M T T F T
energySavingState M T T F T
intraRatEsActivationOriginalCellLoa CM T T F T
dParameters
intraRatEsActivationCandidateCel lsL CM T T F T
oadParameters
intraRatEsDeactivationCandidateCell CM T T F T
sLoadParameters
esNotAl lowedTimePeriod 0] T T F T
interRatEsActivationOriginalCellPar CM T T F T
ameters
interRatEsActivationCandidateCel lPa CM T T F T
rameters
interRatEsDeactivationCandidateCell CM T T F T
Parameters
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4.3.63.3 Attribute constraints

Name Definition
intraRatEsActivationOriginalCellLoadParameters S The condition is "Intra-RAT domain centralized
SON energy saving is supported AND the cell
acts as an original cell".
intraRatEsActivationCandidateCel IsLoadParameters S The condition is "Intra-RAT domain centralized
SON energy saving is supported AND the cell
acts as a candidate cell".
intraRatEsDeactivationCandidateCel IsLoadParameters | The condition is "Intra-RAT domain centralized

S SON energy saving is supported AND the cell
acts as a candidate cell".
interRatEsActivationOriginalCellParameters CM S The condition is "The cell acts as an original

cell" AND inter-RAT domain centralized SON
energy saving is supported.
interRatEsActivationCandidateCel lIParameters CM S The condition is "The cell acts as a candidate
cell* AND inter-RAT domain centralized SON
energy saving is supported.
interRatEsDeactivationCandidateCel lParameters 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 10C, without exceptions or additions.
4.3.64 AddressWithVlan <<dataType>>

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
iPAddress ) T T F T
VLANId 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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This data type represents the properties describing the mapping relationship between TCE ID, PLMN where TCE

resides and | P address of TCE.

4.3.65.2 Attributes

Attribute name S isReadable | isWritable | isIlnvariant | isNotifyable
tcelPAddress M T T F T
tcelD M T T F T
pLMNTarget 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 NPNIldentity <<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
pImnid M T T F T
cAGIdList CM T T F T
nIDList CM T T F T

NOTE: Itisan ASN.1 CHOICE for a NPN-only cell to populate cAGIdList or nIDLisSt, see TS38.331 [54].

4.3.66.3 Attribute constraints

Name

Definition

cAGIdList Support Qualifier

Condition: The cell is a NPN-only cell (see TS 38.331 [54]) in case

of PNI-NPN.

nIDList Support Qualifier

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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4.3.67 OperatorDU

4.3.67.1 Definition

ThisIOC contains attributes 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 MOCN with multiple cell identity broadcast feature. If MOCN with
multiple cell identity broadcast feature is not supported, is not used.

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 <<I0C>>EP_F1C, <<I0C>>EP_F1C, None.
<<10C>>EP_F1U <<10C>>EP_F1U
Shared en- <<10C>>EP_F1C, <<10C>>EP_F1C, None.
gNB <<I0C>>EP_F1U <<I0C>>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 OperatorDU I0C includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable isWritable isInvariant isNotifyable
gNBId M T T F T
gNBldLength M T T F T
4.3.67.3 Attribute Constraints
None
4.3.67.4 Notifications

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

4.3.68 NROperatorCellDU

4.3.68.1 Definition

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

The NROperatorCelIDU <<IOC>> isonly used to support MOCN with multiple cell identity broadcast feature. If the
MOCN with multiple cell identity broadcast feature is not supported, this10C is not used.
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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
cellLocalld M T T F T
administrativeState M T T F T
pLMNInfoList M T T F T
NnRTAC CM T T F T

Attribute related to role
nRCel IDURef M T T F T

4.3.68.3 Attribute Constraints

None

4.3.68.4 Notifications

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

4.3.69 DLBOFunction

4.3.69.1 Definition
This IOC contains attributes to support the D-SON function of LBO (See TS 28.313[57]).

NOTE  Inthe case where multiple DLBOFunction MOIsexist at different levels of the containment tree, the
DLBOFunction MOI at the lower level overrides the DLBOFunction MOIsat higher level(s) of the
same containment tree.

4.3.69.2 Attributes

The DLBOFunction I10C includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the following
attributes:

Attribute name Support | isReadable | isWritable | islnvariant | isNotifyable
Qualifier
dIboControl M T T F T
maximumDeviationHoTrigger M T T F T
minimumTimeBetweenHoTriggerChange M T T F T

4.3.69.3 Attribute constraints

None.

4.3.69.4 Notifications

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

4.3.70.1 Definition

This IOC 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 CCOFunction MOIsexist at different levels of the containment tree, the
CCOFunction MOI at the lower level overrides the CCOFunction MOIs at higher level(s) of the
same containment tree.

4.3.70.2 Attributes

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

Attribute Name Support | isReadable | isWritable | islnvariant | isNotifyable
Qualifier
cCoControl 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.
4.3.71 CCOWeakCoverageParameters

43711 Definition

This 10C represents the properties of CCOWeakCoverageParameters. CCOWeakCoverageParameters is
one redization of abstract CCOParameters 10C.

4.3.71.2 Attributes

The 10C includes attributes inherited from CCOParameters |0OC

4.3.71.3 Attribute constraints

None.

43714 Notifications

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

4.3.72 CCOPilotPollutionParameters

43721 Definition

This |OC represents the properties of CCOPilotPol lutionParameters. CCOPilotPol lutionParameters
is onerealization of abstract CCOParameters 10C.
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43722 Attributes

The 10C includes attributes inherited from CCOParameters IOC.

4.3.72.3 Attribute constraints

None.

4.3.72.4 Notifications

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

43.73.1 Definition

This IOC represents the properties of CCOOvershootCoverageParameters.
CCOOvershootCoverageParameters isoneredization of abstract CCOParameters 10C.

4.3.73.2 Attributes

The CCOFunction |OC includes attributes inherited from CCOParameters IOC .

4.3.73.3 Attribute constraints

None.

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 CCOParameters

43741 Definition

This 10C represents the properties of an abstract CCOParameters. The CCOParameters |OC needsto be
subclassed to be instantiated.

The CCOWeakCoverageParameters I0OC, CCOPilotPol lutionParameters |IOC,
CCOOvershootCoverageParameters |IOC istherealization of aCCOParameters |OC, see the inheritancein
Figure 4.2.1.2-x.

4.3.74.2 Attributes

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

Attribute Name Support | isReadable | isWritable | islnvariant | isNotifyable
Qualifier
downl inkTransmitPowerRange (0] T T F T
antennaTi ltRange (0] T T F T
antennaAzimuthRange (0] T T F T
digitalTiltRange 0] T T F T
digitalAzimuthRange (0] T T F T
coverageShapelList e] T T F T
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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 ParameterRange <<dataType>>

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 Support isinvariant | isNotifyable
Qualifier | isReadable | isWritable
maxValue M T T F T
minValue 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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4.4 Attribute definitions

4.4.1 Attribute properties
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Attribute Name Documentation and Allowed Values Properties
NRCelIDU.admin | Itindicates the administrative state of the NRCel IDU. 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. defaultValue: LOCKED
The meaning of these values is as defined in ITU-T isNullable: False
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.
operationalSta | Itindicates the operational state of the NRCel 1DU instance. It type: ENUM
te describes whether the resource is installed and partially or fully multiplicity: 1
operable (Enabled) or the resource is not installed or not operable | isOrdered: N/A
(Disabled). isUnique: N/A
defaultValue: None
allowedValues: ENABLED, DISABLED. isNullable: False
cellState It indicates the usage state of the NRCel IDU 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
arfcnSUL 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
beamAzimuth 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: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: True
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beamHorizWidt | The Horizontal beamWidth of a beam transmission, which means | type: Integer
h the horizontal beamforming half-power (3dB down) beamwidth in multiplicity: 1
the (Phi) @-axis in 1/10™ degree resolution. See subclauses 3.2 in | isOrdered: N/A
TS 38.104 [12] and 7.3 in TS 38.901 [53]. isUnique: N/A
defaultValue: Null
allowedValues: [0..3599] 0.1 degree isNullable: True
beamlndex Index of the beam. type: Integer
multiplicity: 1
For example, please see subclause 6.6.2 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: True
beamTilt The tilt of a beam transmission, which means the vertical type: Integer
beamforming pointing angle (beam peak direction) in the (Theta) multiplicity: 1
8-axis in 1/10" degree resolution. See subclauses 3.2in 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: True
Positive value implies downtilt.
allowedValues: [-900..900] 0.1 degree
beamType The type of the beam. type: string
multiplicity: 0..1
allowedValues: "SSB-BEAM" isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: True
beamVertWidth | The Vertical beamWidth of a beam transmission, which means the | type: Integer
vertical beamforming half-power (3dB down) beamwidth in the multiplicity: 1
(Theta) 8-axis in 1/10" degree resolution. See subclauses 3.2 in isOrdered: N/A
TS 38.104 [12] and 7.3 in TS 38.901 [53]. isUnique: N/A
defaultValue: Null
allowedValues: [0...1800] 0.1 degree isNullable: True
bSChanne IBwDL BS Channel BW in MHz. for downlink type: Integer
multiplicity: 1
allowedValues: isOrdered: N/A
See BS Channel BW in TS 38.104 [12], subclause 5.3. isUnique: N/A
defaultValue: None
isNullable: False
bSChanne IBwUL BS Channel BW in MHz.for uplink type: Integer
multiplicity: 1
allowedValues: isOrdered: N/A
See BS Channel BW in TS 38.104 [12], subclause 5.3. isUnique: N/A
defaultValue: None
isNullable: False
bSChanne IBwSUL BS Channel BW in MHz.for supplementary uplink type: Integer
multiplicity: 1
allowedValues: isOrdered: N/A
See BS Channel BW in TS 38.104 [12], subclause 5.3. isUnique: N/A
defaultValue: None
isNullable: False
configuredMaxT | This is the maximum transmission power in milliwatts (mW) at the | type: Integer
XPower antenna port for all downlink channels, used simultaneously in a multiplicity: 1
cell, added together. isOrdered: N/A
isUnique: N/A

allowedValues: N/A

defaultValue: None
isNullable: False
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configuredMaxT | This is the maximum emitted isotroptic radiated power (EIRP) in type: Integer
XEIRP dBm for all downlink channels, used simultaneously in a cell, multiplicity: 1
added together [12]. isOrdered: N/A
isUnique: N/A
allowedValues: N/A defaultValue: None
isNullable: False
coverageShape Identifies the sector carrier coverage shape described by the type: Integer

envelope of the contained SSB beams. The coverage shape is
implementation dependent.

allowedValues: 0 : 65535

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

digitalTilt

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 coverageShape. 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

digitalAzimuth

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 coverageShape. 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

localAddress This parameter specifies the localAddress used for initialization of | type: AddressWithVlan
the underlying transport. multiplicity: 1
isOrdered: False
The AddressWithVlan <dataType> is defined in clause 4.3.64. isUnique: N/A
defaultValue: None
isNullable: False
AddressWithVla | This parameter specifies the IP address used for initialization of type: String
n. iPaddress the underlying transport. multiplicity: 1
IP address can be an IPv4 address (See RFC 791 [37]) or an IPv6 | isOrdered: N/A
address (See RFC 2373 [38]). isUnique: N/A

defaultValue: None
isNullable: False

AddressWithVla | This parameter specifies the local VLAN Id (See IEEE 802.1Q type: String
n. vlianld [39]) used for initialization of the underlying transport. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
remoteAddress Remote address including IP address used for initialization of the type: String
underlying transport. multiplicity: 1
isOrdered: N/A
IP address can be an IPv4 address (See RFC 791 [37]) or an IPv6 | isUnique: N/A

address (See RFC 2373 [38]).

defaultValue: None
isNullable: False
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gNBId

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

gNBldLength This indicates the number of bits for encoding the gNB ID. See type: Integer
"Global gNB ID" in subclause 9.3.1.6 of TS 38.413 [5]. multiplicity: 1
isOrdered: N/A
allowedValues: 22 .. 32. isUnique: N/A
defaultValue: None
isNullable: False
gNBDUId 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
gNBCUUPId 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
gNBCUName 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
gNBDUName 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

celllLocalld

It identifies a NR cell of a gNB.

It, together with the gNB Identifier (using gNB1d of the parent
GNBCUCPFunction or GNBDUFunction or

External CUCPFunction), 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 GNBCUCPFunction or GNBDUFunction or
ExternalCUCPFunction) and cel ILocal 1d where the gNB
Identifier field is of length specified by gNBldLength (of the
parent GNBCUCPFunction or GNBDUFunction or

External CUCPFunction). 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: True
defaultValue: None
isNullable: False
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cAGIdList It identifies a CAG list containing up to 12 CAG-identifiers per type: String
PLMN Identity, see TS 38.331 [54]. multiplicity: 1

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)).

isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

niDList It identifies a list of NIDs containing up to 12 NIDs per PLMN type: String
Identity, see TS 38.331 [54]. multiplicity: 1
NID is used to combine with PLMN ID to identify an SNPN. isOrdered: N/A
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: Integer
PLMNSs. multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
a) lItisthe TAC or Extended-TAC. defaultValue: NULL
b) A cell can only broadcast one TAC or Extended-TAC. See isNullable: True
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.
GNBCUCPFunctio | It specifies the PLMN identifier to be used as part of the global Type: PLMNId
n.pLMNId RAN node identity. multiplicity: 1
isOrdered: N/A
allowedValues: Not applicable. isUnique: N/A
defaultValue: None
isNullable: False
GNBCUUPFunctio | Thisis a list of PLMN identifiers. It defines from which set of type: PLMNId

n.pLMNIdList

PLMNs an UE must have as its serving PLMN to be allowed to
use the GNB-CU-UP.

allowedValues: Not applicable.

multiplicity: 1..12
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

NRCel ICU. pLMNI
nfolList

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 IDU. pLMNI
nfolList

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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nPNIdentityLi
st

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.

(nPNI1dentity referring to TS 38.331 [54])

allowedValues: Not applicable.

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

ExternalNRCell
CU.pLMNIdList

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: N/A
isUnique: True
defaultValue: None
isNullable: False

rRMPol icyMembe
rList

It represents the list of RRMPol icyMember (s) that the managed
object is supporting. A RRMPol icyMember <<dataType>>
include the PLMN1d <<dataType>> and S-NSSAI <<dataType>>.

allowedValues: N/A

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

resourceType The resource type of interest for an RRM Policy. type: ENUM
multiplicity: 1
allowedValues: isOrdered: N/A
PRB, PRB UL, PRB DL (for NRCellDU, GNBDUFunction) isUnique: N/A
RRC connected users (for NRCellCU, GNBCUCPFunction) defaultValue: None
DRB (for GNBCUUPFunction) isNullable: False
See NOTE 2and NOTE 4
SNSSAIList 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: N/A
allowedValues: See 3GPP TS 23.003 [13] isUnique: N/A
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
isUnique: N/A

See clause 5.15.2 of 3GPP TS 23.501 [2].

defaultValue: None
allowedValues: N/A
isNullable: False
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rRMPol icyMaxRa
tio

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

rRMPol icyMemberList. The maximum percentage of radio
resources include at least one of the shared resources, prioritized
resources and dedicated resources.

The sum of the ‘rRMPolicyMaxRatio’ values assigned to all
RRMPolicyRatio(s) name-contained by same MangedEntity can
be greater than 100.

Default value: 100
allowedValues:
0:100

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

rRMPolicyMinRa
tio

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

rRMPol icyMemberList. The minimum percentage of radio
resources including at least one of prioritized resources and
dedicated resources.

The sum of the ‘rRMPolicyMinRatio’ values assigned to all
RRM PolicyRatio(s) name-contained by same MangedEntity shall
be less or equal 100.

Default value: 0
allowedValues:
0:100

NOTE: Void.

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

rRMPolicyDedic

This attribute specifies the percentage of radio resource that

type: Integer

atedRatio dedicatedly used by the associated rRMPolicyMemberList. multiplicity: 1
isOrdered: N/A
The sum of the ‘rRMPolicyDedicatedRatio’ values | isUnique: N/A
assigned to all RRMPolicyRatio(s) name-contained by same gﬁ;ﬁéﬁ’\?gﬁ;iﬁf
MangedEntity shall be less or equal 100. 'sNUllable: False
Default value: 0
allowedValues:0 : 100
subCarrierSpac | Subcarrier spacing configuration for a BWP. See subclause 5 in type: Integer
ing TS 38.104 [12]. multiplicity: 1
isOrdered: N/A
AllowedValues: [15, 30, 60, 120] depending on the frequency isUnique: N/A

range FR1 or FR2.

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

bwpContext

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

ETSI




3GPP TS 28.541 version 17.6.0 Release 17 95

ETSI TS 128 541 V17.6.0 (2022-05)

islnitialBwp

It identifies whether the object is used for initial or other BWP.
allowedValues:

INITIAL, OTHER

type: ENUM

multiplicity: 1
isOrdered: N/A
isUnique: N/A
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.
numberOfRBs 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
nRTCI 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

adjacentNRCell
Ref

This attribute contains the DN of an adjacentNRCell (NRCelICU or
ExternalNRCel ICU)

allowedValues: Not applicable.

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

ssbFrequency Indicates cell defining SSB frequency domain position type: Integer
multiplicity: 1
Frequency of the cell defining SSB transmission. The frequency isOrdered: N/A
provided in this attribute identifies the position of resource element | isUnique: N/A
RE=#0 (subcarrier #0) of resource block RB#10 of the SS block. defaultValue: None
The frequency must be positioned on the NR global frequency isNullable: False
raster, as defined in TS 38.101-1 [42] subclause 5.4.2. and within
bSChannelBwDL.
allowedValues: 0..3279165
nRFrequencyRef | This attribute contains the DN of the referenced NRFrequency. type: DN
multiplicity: 1
allowedValues: Not applicable. isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False
nRrFregRelati | This attribute contains the DN of the referenced type: DN
onRef NRFregRelation. multiplicity: 1

allowedValues: Not applicable.

isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False
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nRSectorCarrie | This attribute contains the DN of the referenced type: DN
rRef NRSectorCarrier. multiplicity: 1
isOrdered: N/A
allowedValues: Not applicable. isUnique: True
defaultValue: None
isNullable: False
bwPRef This attribute contains the DN of the referenced BWP . type: DN
multiplicity: 1
allowedValues: Not applicable. isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False
sectorEquipmen This attribute contains the DN of the referenced type: DN
tFunctionRef SectorEquipmentFunction. multiplicity: 1
isOrdered: N/A
allowedValues: Not applicable. isUnique: True
defaultValue: None
isNullable: False
offsetMO Itis a list of offset values applicable to all measured cells with type: QOffsetRangeList

reference signal(s) indicated in this MeasObjectNR. See offsetMO
of subclause 5.5.4 of TS 38.331 [54].

allowedValues: Not applicable.

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

celllndividual
Offset

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: N/A
defaultValue: 0
isNullable: False

blockListEntry | It specifies a list of PCI (physical cell identity) that are exclude- type: Integer
listed in EUTRAN measurements as described in 3GPP TS multiplicity: *
38.331 [54]. isOrdered: N/A
isUnique: N/A
allowedValues: { 0...1007 } defaultValue: None
isNullable: False
blockListEntry | It specifies a list of PCI (physical cell identity) that are exclude- type: Integer
IdleMode listed in SIB4 and SIB5. multiplicity: 1
isOrdered: N/A
allowedValues: {0...1007 } isUnique: N/A

defaultValue: None
isNullable: False

cellReselectio
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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cellReselectio | Itindicates a fractional value to be added to the value of type: Real
nSubPriority cellReselectionPriority to obtain the absolute priority of the multiplicity: 1
concerned carrier frequency for E-UTRA and NR. See isOrdered: N/A
CellReselectionSubPriority IE in TS 38.331 [54]. isUnique: N/A
defaultValue: None
allowedValues: { 0.2, 0.4, 0.6, 0.8 }. isNullable: False
pMax It calculates the parameter Pcompensation (defined in 3SGPP TS type: Integer
38.304 [49]), at cell reselection to an Cell. Its unit is 1 dBm. It multiplicity: 1
corresponds to parameter PEMAX in 3GPP TS 38.101-1 [42]. isOrdered: N/A
isUnique: N/A
allowedValues: {-30..33}. defaultValue: None
isNullable: False
qOffsetFreq It is the frequency specific offset applied when evaluating type: Integer
candidates for cell reselection. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultvalue: 0
isNullable: False
qOffsetRangeli | Itisused toindicate acell, beam or measurement object specific | type: ENUM
st offset to be applied when eval uating candidates for cell re- multiplicity: 6
selection or when eval uating triggering conditions for isQrdered.: True
measurement reporting. The value in dB. Value dB-24 'ds;gmtu\fé“’:'é A 0
corresponds to -24 dB, dB-22 corresponds to -22 dB and so on. isNullable: False
This is a list of enum values representing, in sequence:
rsrpOffsetSSB, rsrqOffsetSSB, sinrOffsetSSB, rsrpOffsetCSI-RS,
srqOffsetCSI-RS, sinrOffsetCSI-RS.
See Q-OffsetRangeList in subclause of subclause 6.3.1 of TS
38.331 [54].
allowedValues:
{-24, -22, -20, -18, -16, -14, -12, -10, -8, -6, -5, -4, -3, -2, -1, O,
1,2,3,4,5,6, 8,10, 12, 14, 16, 18, 20, 22, 24 }
gQualMin 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}
gRxLevMin 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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threshXHighP

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

threshXHighQ This specifies the Squal threshold (in dB) used by the UE when type: Integer
reselecting towards a higher priority RAT/ frequency than the multiplicity: 1
current serving frequency. Each frequency of NR and E-UTRAN isOrdered: N/A
might have a specific threshold. It corresponds to the ThreshX, isUnique: N/A
HighQ in TS 38.304 [49]. Itsunit is 1 dB. defaultValue: None
isNullable: False
allowedValues: { 0..31}
threshXLowP This specifies the Srxlev threshold (in dB) used by the UE when type: Integer
reselecting towards a lower priority RAT/ frequency than the multiplicity: 1
current serving frequency. Each frequency of NR might have a isOrdered: N/A
specific threshold. It corresponds to ThreshX,LowP in 3GPP TS isUnique: N/A
38.304 [49]. Its unit is 1 dB. Its resolution is 2. defaultValue: None
isNullable: False
allowedValues: { 0..62 }
threshXLowQ This specifies the Squal threshold (in dB) used by the UE when type: Integer
reselecting towards a lower priority RAT/ frequency than the multiplicity: 1
current serving frequency. Each frequency of NR might have a isOrdered: N/A
specific threshold. It corresponds to ThreshX,Low in TS 38.304 isUnique: N/A
[49]. Its unitis 1 dB. defaultValue: None
isNullable: False
allowedValues: {0..31}.
tReselectionNr | Itis the cell reselection timer and corresponds to parameter type: Integer
TreselectionRAT for NR defined in 38.331 [54]. Its unitis in multiplicity: 1
seconds. isOrdered: N/A
isUnique: N/A
allowedValues: {0..7}. defaultValue: None
isNullable: False
tReselectionNR | The attribute t-ReselectionNr (a parameter Treselectionnr in TS type: Integer
SfHigh 38.304 [49]) is multiplied with this factor if the UE is in high multiplicity: 1
mobility state. It corresponds to the parameter Speed dependent isOrdered: N/A
ScalingFactor for TreselectionNr for medium high state in 3GPP isUnique: N/A

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}.

defaultValue: None
isNullable: False
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tReselectionNR | The attribute t-ReselectionNR (a parameter "Treselectionnrin TS type: Integer
StMedium 38.304 [49]") is multiplied with this factor if the UE is in medium multiplicity: 1
mobility state. It corresponds to the parameter Speed dependent isOrdered: N/A
ScalingFactor for TreselectionNr for medium mobility state in isUnique: N/A
3GPP TS 38.304 [49]. Its unit is one %. defaultValue: None
isNullable: False
Value mapping:
25=0.25
50=0.5
75=0.75
100=1.0
allowedValues: {25, 50, 75, 100}.
absoluteFreque | The absolute frequency applicable for a downlink NR carrier type: Integer
ncySSB frequency associated with the SSB. multiplicity: 1
isOrdered: N/A
allowedValues: {0.. 3279165}. isUnique: N/A
defaultValue: None
isNullable: False
sSBSubCarrierS | This SSB is used for for synchronization. See subclause 5 in TS type: Integer
pacing 38.104 [12]. Its units are in kHz. multiplicity: 1
isOrdered: N/A
allowedValues: {15, 30, 120, 240}. isUnique: N/A
) defaultValue: None
Note that the allowed values of SSB used for representing data, isNullable: False
by e.g. a BWP, are: 15, 30, 60 and 120 in units of kHz.
multiFrequency | Itis a list of additional frequency bands the frequency belongs to. type: Integer
BandListNR The list is automatically set by the gNB. multiplicity: 1
isOrdered: N/A
allowedValues: {1..256 } isUnique: N/A
defaultValue: None
isNullable: False
ssbPeriodicity | Indicates cell defined SSB periodicity in number of subframes type: Integer
(ms). multiplicity: 1
isOrdered: N/A
The SSB periodicity in msec is used for the rate matching isUnique: N/A
purpose. defaultValue: None
isNullable: False
allowedValues: 5, 10, 20, 40, 80, 160.
ssbOffset Indicates cell defining SSB time domain position. Defined as the type: Integer
offset of the measurement window, in number of subframes (ms), multiplicity: 1
in which to receive SS/PBCH blocks, where allowed values isOrdered: N/A
depend on the ssbPeriodicity. isUnique: N/A
defaultValue: None
allowedValues: isNullable: False
ssbPeriodicity5 ms 0..4,
ssbPeriodicityl0 ms 0..9,
ssbPeriodicity20 ms 0..19,
ssbPeriodicity40 ms 0..39,
ssbPeriodicity80 ms 0..79,
ssbPeriodicity160 ms 0..159.
ssbDuration Duration of the measurement window in which to receive type: Integer

SS/PBCH blocks. It is given in number of subframes (ms) (see
38.213 [41], subclause 4.1.

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

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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rimRSMonitorin | This field configures the UTC time when the gNB attempts to start | type: String
gStartTime RIM-RS monitoring. multiplicity: 1
allowedVa ues: containing the information same with xsd: isOrdered: N/A
dateTime. isUnique: N/A
defaultValue: None
isNullable: False
rimRSMonitorin | This field configures the UTC time when the gNB stops RIM-RS type: String
gStopTime monitoring. multiplicity: 1
allowedVa ues: containing the information same with xsd: isOrdered: N/A
dateTime. isUnique: N/A
defaultValue: None
isNullable: False
mappingSetlDBa | The attribute specifies a list of mappingSetIDBackhaulAddress type:
ckhaulAddressL | which is defined as a datatype (see clause 4.3.47). Which is used | MappingSetiDBackhaulAdd
ist to retrieve the backhaul address of the victim set. ress
multiplicity: 1..*
isOrdered: N/A
allowedValues: Not applicable isUnique: N/A
defaultValue: None
isNullable: False
backhaulAddres | The attribute specifies backhaulAddress which is defined as a type: BackhaulAddress
s datatype (see clause 4.3.48). multiplicity: 1
isOrdered: N/A
isUnique: N/A
allowedValues: Not applicable defaultValue: None
isNullable: False
setlD 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.
TtAl 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

isRemoveAl lowe
d

This indicates if the subject NRCel IRelation can be removed
(deleted) or not.

If TRUE, the subject NRCel IRelation instance can be removed
(deleted).

If FALSE, the subject NRCel IRelation 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

isHOAI lowed

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 NRCe l ICU of the
NRCel IRelation that contains the isHOAI lowed. The target
cell is referenced by the NRCel IRelation that contains this
isHOAI lowed.

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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intrasystemANR | This attribute determines whether the intra-system ANR function is | type: Boolean
ManagementSwit | activated or deactivated. multiplicity: 1
ch isOrdered: N/A
If “TRUE”, the intra-system ANR function may add or remove intra | isUnique: N/A
NG-RAN Neighbour Relations, i.e. add or remove defaultValue: None
NRCel IRelation instances from NRCel ICU of this isNullable: False
GNBCUCPFunction.
If “FALSE", the intra-system ANR Function must not add or
remove Neighbour Relations, i.e. add or remove
NRCel IRelation instances from NRCel ICU of this
GNBCUCPFunction.
allowedValues: TRUE,FALSE
intersystemANR | This attribute determines whether the inter-system ANR function is | type: Boolean
ManagementSwit | activated or deactivated. multiplicity: 1
ch isOrdered: N/A
If “TRUE”, the inter-system ANR function may add or remove isUnique: N/A
inter-system Neighbour Relations, i.e. add or remove defaultValue: None
EUtranRelation instances from NRCe l 1CU of this isNullable: False
GNBCUCPFunction.
If “FALSE", the inter-system ANR Function must not add or
remove inter-system Neighbour Relations, i.e. add or remove
EUtranRelation instances from NRCel I1CU of this
GNBCUCPFunction.
alowedVaues. TRUE,FALSE
desSwitch This attribute determines whether the Distributed SON energy type: Boolean
saving function is enabled or disabled. multiplicity: 1
isOrdered: N/A
alowedVaues. TRUE,FALSE isUnique: N/A
defaultValue: None
isNullable: False
cesSwitch This attribute determines whether the Centralized SON energy type: Boolean
saving function is enabled or disabled. multiplicity: 1
isOrdered: N/A
alowedVaues. TRUE,FALSE isUnique: N/A
defaultValue: None
isNullable: False
energySavingCo | This attribute allows the Centralized SON energy saving function type: enumeration
ntrol to initiate energy saving activation or deactivation. multiplicity: 1
isOrdered: N/A
allowedValues: toBeEnergySaving, toBeNotEnergySaving isUnique: N/A
defaultValue: None
isNullable: True
energySavingSt | Specifies the status regarding the energy saving in the cell. type: enumeration
ate If the value of energySavingControl is toBeEnergySaving, multiplicity: 1
then it shall be tried to achieve the value isEnergySaving for isOrdered: N/A
the energySavingState. isUnique: N/A
If the value of energySavingControl is defaultValue: None
toBeNotEnergySaving, then it shall be tried to achieve the isNullable: True
value isNotEnergySaving for the energySavingState.
allowedVa ues: isNotEnergySaving, iSEnergySaving.
intraRatEsActi This attributes is relevant, if the cell acts as an original cell. type: data type
vationOriginal | This attribute indicates the traffic load threshold and the time multiplicity: 1
CellLoadParame | duration, which are used by distributed ES algorithms to allow a isOrdered: N/A
ters cell to enter the energySaving state. The time duration indicates isUnique: N/A

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)

defaultValue: None
isNullable: True
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intraRatEsActi
vationCandidat
eCellslLoadPara
meters

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: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

intraRatEsDeac
tivationCandid
ateCellsLoadPa
rameters

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: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

esNotAl lowedTi
mePeriod

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: N/A
isUnique: N/A
defaultValue: None
isNullable: True

ETSI




3GPP TS 28.541 version 17.6.0 Release 17 103 ETSI TS 128 541 V17.6.0 (2022-05)

interRatEsActi
vationOriginal
CellParameters

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: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

interRatEsActi
vationCandidat
eCellParameter
IS

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: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True
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interRatEsDeac
tivationCandid
ateCellParamet
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: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

isProbingCapab | This attribute indicates whether this cell is capable of performing type: enumeration
le the ES probing procedure. During this procedure the eNB owning multiplicity: 1
the cell indicates its presence to UEs for measurement purposes, isOrdered: N/A
but prevents idle mode UEs from camping on the cell and isUnique: N/A
prevents incoming handovers to the same cell. defaultValue: None
If this parameter is absent, then probing is not done. isNullable: True
allowedVa ues: yes, no
dmroControl This attribute determines whether the MRO function is enabled or | type: Boolean
disabled. multiplicity: 1
isOrdered: N/A
allowedVaues: TRUE,FALSE isUnique: N/A
defaultValue: None
isNullable: False
dDAPSHOControl | This attribute determines whether the DAPS handover function is type: Boolean
enabled or disabled. multiplicity: 1
isOrdered: N/A
allowedValues: TRUE, FALSE isUnique: N/A
defaultValue: None
isNullable: False
dIboControl 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
cSonPcilist 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: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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ueAccProbility
Dist

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: N/A
isUnique: N/A
defaultValue: None
isNullable: True

ueAccDelayProb | This is a list of target Access Delay probability (ADp) for the RACH | type: data type
ilityDist optimization function. multiplicity: 0..*
isOrdered: N/A
Each instance ADp of the list is the target time before the UE gets | isUnique: N/A
access on the RACH channel per cell, for the P percent of the defaultValue: None
successful RACH Access attempts with lowest access delay, over | isNullable: True
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.
drachOptimizat | This attribute determines whether the RACH Optimization function | type: Boolean
ionControl is enabled or disabled. multiplicity: 1
isOrdered: N/A
allowedVaues: TRUE,FALSE isUnique: N/A
defaultValue: None
isNullable: False
nRPciList This holds a list of physical cell identities that can be assigned to type: Integer
the NR cells. multiplicity: 1..*
isOrdered: N/A
This attribute shall be supported if D-SON PCI configuration isUnique: N/A
function is supported. See subclause 8.2.3,8.3.1in TS 28.313 defaultValue: None
[57]. isNullable: False
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.
dPciConfigurat | This attribute determines whether the Distributed SON PCI type: Boolean
ionControl configuration Function is enabled or disabled. multiplicity: 1
isOrdered: N/A
allowedVaues: TRUE,FALSE isUnique: N/A
defaultValue: None
isNullable: False
cPciConfigurat | This attribute determines whether the Centralized SON PCI type: Boolean
ionControl configuration function is enabled or disabled. multiplicity: 1
isOrdered: N/A
allowedVaues: TRUE,FALSE isUnique: N/A

defaultValue: None
isNullable: False
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maximumDeviati This parameter defines the maximum allowed lower deviation of type: Integer
onHoTriggerLow | the Handover Trigger, from the default point of operation (see multiplicity: 1
clause 15.5.2.5in TS 38.300 [3] and clause 9.2.2.61 in TS 38.423 | isOrdered: N/A
[58].) isUnique: N/A
defaultValue: None
allowedValues: -20..20 isNullable: True
Unit: 0.5 dB
maximumDeviati | This parameter defines the maximum allowed upper deviation of type: Integer
onHoTriggerHig | the Handover Trigger, from the default point of operation (see multiplicity: 1
h clause 15.5.2.5in TS 38.300 [3]. and clause 9.2.2.61 in TS 38.423 | isOrdered: N/A
[58].) isUnique: N/A
defaultValue: None
allowedValues: -20..20 isNullable: True
Unit: 0.5 dB
minimumTimeBet | This parameter defines the minimum allowed time interval type: Integer
weenHoTriggerC | between two Handover Trigger change performed by MRO. This is | multiplicity: 1
hange used to control the stability and convergence of the algorithm (see | isOrdered: N/A
clause 15.5.2.5in TS 38.300 [3]). isUnique: N/A
defaultValue: None
allowedValues: 0..604800 isNullable: True
Unit: Seconds
tstoreUEcntxt The timer used for detection of too early HO, too late HO and HO type: Integer
to wrong cell. Corresponds to Tstore_UE_cntxt timer described in multiplicity: 1
clause 15.5.2.5in TS 38.300 [3]. isOrdered: N/A
This attribute is used for Mobility Robustness Optimization. isUnique: N/A
defaultValue: None
allowedValues: 0..1023 isNullable: True
Unit: 100 milliseconds
configurable5Q | This is the DN of Configurable5QISet. type: String
ISetRef multiplicity: 0..1
The detailed definition for Configurable5Q1Set see clause | isOrdered: False
5.3.75. isUnique: True
defaultValue: None
allowedValues: DN of the Configurable5Q1Set MOI . isNullable: True
dynamic5QISetR | This is the DN of Dynamic5Q1Set. type: String
ef multiplicity: 0..1
The detailed definition for Dynamic5Q1Set see clause 5.3.94. | isOrdered: False
isUnique: True
defaultValue: None
allowedValues: DN of the Dynamic5Q1Set MOI. isNullable: True
frequencyDomai | This attribute defines configuration parameters of frequency type:
nPara domain resource to support RIM RS. FrequencyDomainPara
multiplicity: 1
allowedValues: Not applicable. isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
sequenceDomain | This attribute defines configuration parameters of sequence type:
Para domain resource to support RIM RS. SequenceDomainPara
multiplicity: 1
allowedValues: Not applicable. isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
timeDomainPara | This attribute defines configuration parameters of time domain type: TimeDomainPara

resource to support RIM RS.

allowedValues: Not applicable.

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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rimRS§ubcarrie It is the subcarrier spacing configuration (u) for the RIM-RS. type: Integer
rSpacing Subcarrier spacing Af = 2# - 15 kHz. (see 38.211 [32], subclause multiplicity: 1
5.3.3). isOrdered: N/A
isUnique: N/A
alowedValues. 0, 1 defaultValue: None
isNullable: False
rIMRSBandwidth | Itis the bandwidth of the RIM-RS in resource blocks (see 38.211 type: Integer
[32], subclause 5.3.3). multiplicity: 1
For carrier bandwidth larger than 20MHz, this attributer should be | isOrdered: N/A
96 if subcarrier spacing is15kHz; isUnique: N/A
48 or 96 if subcarrier spacing is 30kHz; defaultValue: None
For carrier bandwidth smaller than or equal to 20MHz, this isNullable: False
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
nrofGlobalRIMR | Itis the number of candidate frequency resources in the whole type: Integer
SFrequencyCand | network (Nf) (see 38.211 [32], subclause 7.4.1.6). multiplicity: 1
idates isOrdered: N/A
. isUnique: N/A
allowedvalues: 1,24 defaultValue: None
isNullable: False
rimRSStartingF | Itis a list of configured frequency offsets in units of resource type: Integer
requencyOffset | blocks, where each element is the frequency offset relative to a multiplicity: 1, 2, 4
IdList configured reference point for RIM-RS. The size of the list is isOrdered: N/A
nrofGlobalRIMRSFrequencyCandidates and the resulting isUnique: N/A
frequency resource blocks of RIM-RS corresponding to different defaultValue: None
configured frequency offset have no overlapping bandwidth. (see | isNullable: False
38.211 [32], subclause 7.4.1.6).
alowedVa ues: 0..maxNrofPhysicalResourceBlocks-1 where
maxNrof Physi cal ResourceBlocks = 550
nrofRIMRSSeque | It is the number of candidate sequences assigned for RIM RS-1 type: Integer
gggclland idateso (NSRIM’l) (see 38.211 [32], subclause 7.4.1.6). It should be even 'rnglt(ljphCItdy:[\lj/A
when enableEnoughNotEnoughlndication for RS-1 is ON IS r_ere_ .
isUnique: N/A
) defaultValue: None
allowedValues: 1,2..8 isNullable: False
see NOTE 10
rimRSScramblel Itis a list of configured scrambling identities for RIM RS-1 (see type: Integer
dListofRS1 38.211 [32], subclause 7.4.1.6). The size of the list is multiplicity: 1, 2..8
nrofRIMRSSequenceCandidatesofRS1. isOrdered: N/A
isUnique: N/A
allowedValues: 0..2710-1 defaultValue: None
isNullable: False
nrofRIMRSSeque It is the number of candidate sequences assigned for RIM RS-2 type: Integer
nceCandidateso RIM,2 multiplicity: 1
Ng™ .211 [32 | 7.4.1.6). .
RS2 (Ng ™) (see 38 [32], subclause 6) isOrdered: N/A
) isUnique: N/A
allowedValues: 1,2..8 defaultValue: None
isNullable: False
See NOTE 10.
rimRSScramblel | |tis a list of configured scrambling identities for RIM RS-2 (see type: Integer
dListofRS2 multiplicity: 1, 2..8

38.211 [32], subclause 7.4.1.6).. The size of the list is
nrofRIMRSSequenceCandidatesofRS2.

allowedValues: 0..2"10-1

isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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enableEnoughNo
tEnoughlndicat
ion

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 nrofRIMRSSequenceCandidatesofRS1
sequences indicates "Not enough mitigation”, and the second half
indicates "Enough mitigation", where,

"Enough mitigation" indicates that l0T 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 IoT 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

RIMRSScrambleT
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,....2731-1

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

RIMRSScrambleT
imerOffset

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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dlULSwitchingP | 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.

P1is equivalent to Tyt (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, MS0P625, MS1, MS1P25, MS2, MS2P5, MS3, MS4,
MS5, MS10, MS20, if two uplink-downlink periods are configured
for RIM-RS purposes.

see NOTE 9

symbolOffsetOf | This attribute is used to configure the reference point in the first type: Integer

ReferencePoint | 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
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dlULSwitchingP | This attribute is used to configure the second uplink-downlink type: Enum
eriod2 switching period (P2) 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 two concatenated TDD-UL-DL-Patterns are configured, and | isNullable: False
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 Tt (see 38.211 [32], subclause 7.4.1.6)
See NOTE 9
symbolOffsetOf | This attribute is used to configure the reference point in the type: Integer
ReferencePoint | second uplink-downlink switching period, which is the symbol multiplicity: 1
2 offset of the reference point after starting boundary of the second isOrdered: N/A
uplink-downlink switching period. Configured together with dI-UL- isUnique: N/A
SwitchingPeriod2 (see 38.211 [32], subclause 7.4.1.6). defaultValue: None
When two concatenated TDD-UL-DL-Patterns are configured, and isNullable: False
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
maxNrof Symbols=14
totalnrofSetld | i s the total number of set IDs for RIM RS-1 (NS1) (see 38.211 | type: Integer
ofRS1 [32], subclause 7.4.1.6) se multiplicity: 1
' e isOrdered: N/A
allowedValues: 0,1...2722-1 isUnique: N/A
defaultValue: None
isNullable: False
totalnrofSetld | i js e total number of set IDs for RIM RS-2 (NRIX]‘JZ) (see 38.211 | type: Integer
ofRS2 [32], subclause 7.4.1.6) se multiplicity: 1
' e isOrdered: N/A
. A isUnique: N/A
allowedValues: 0,1...2"22 defaultvalue: None
isNullable: False
nrofConsecutiv | |tis the number of consecutive uplink-downlink switching periods | type: Integer
eRIMRS1 for RS-1 (R1) for repetition/near-far indication:. (see 38.211 [32], multiplicity: 1
subclause 7.4.1.6). isOrdered: N/A
isUnique: N/A
allowedValues: 1,2,4,8 defaultvalue: None
isNullable: False
see NOTE 7
nrofConsecutiv | |tis the number of consecutive uplink-downlink switching periods | type: Integer
eRIMRS2 for RS-2 (R2) for repetition/near-far indication. (see 38.211 [32], multiplicity: 1
subclause 7.4.1.6). isOrdered: N/A
isUnique: N/A

allowedValues: 1,2,4,8

see NOTE 7

defaultValue: None
isNullable: False
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consecutiveRIM | Itis used to configure the OFDM symbol position(s) of RIM RS-1 type: Integer

RS1List within the uplink-downlink switching period. It is a list of symbol multiplicity: *
offset of RIM RS-1 (NXIN:1 ) before the reference point. The size | isOrdered: N/A
v isUnique: N/A

of the list is nrofConsecutiveRIMRS1 (see 38.211 [32],
subclause 7.4.1.6).

The resulting RIM RS-1 symbols and its reference point shall
belong to the same 10ms frame.

defaultValue: None
isNullable: False

allowedValues: 2,3..20*2*maxNrofSymbols-1, where
maxNrofSymbols=14

consecutiveRIM | Itis used to configure the OFDM symbol position(s) of RIM RS-2 type: Integer

RS2List within the uplink-downlink switching period. It is a list of symbol multiplicity: *
offset of RIM RS-2 (NSRﬂ\fl;ief) before the reference point. The size | isOrdered: N/A
ymb, isUnique: N/A

of the list is nrofConsecutiveRIMRS2 (see 38.211 [32],
subclause 7.4.1.6).

The resulting RIM RS-2 symbols and its reference point shall
belong to the same 10ms frame.

defaultValue: None
isNullable: False

allowedValues: 2,3..20*2*maxNrofSymbols-1, where
maxNrofSymbols=14

enablenearfarl It is indication of whether near-far functionality is enabled for RIM type: ENUM

ndicationRS1 RS1. multiplicity: 1
isOrdered: N/A
If the indication is “enable”, isUnique: N/A
the first half of nrofConsecutiveRIMRS1 (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.
enablenearfarl It is indication of whether near-far functionality is enabled for RIM type: ENUM
ndicationRS2 RS2. multiplicity: 1
isOrdered: N/A
If the indication is “enable”, isUnique: N/A
the first half of nrofConsecutiveRIMRS2 (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.
rimRSReportCon | Itis used to configure gNBs to report the all necessary information | type: RimRSReportConf
L 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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reportindicato
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

reportinterval

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

nrofRIMRSRepor | Itis used to define the maximum number of RIMRSReportinfo type: Integer
tinfo in a single report. multiplicity: 1
isOrdered: N/A
allowedValues: Not applicable isUnique: N/A
defaultValue: None
isNullable: False
maxPropagation | Itis used to define the maximum reported OFDM symbol number type: Integer
Delay for the propagation delay of the detected RIM-RS in each multiplicity: 1
RIMRSReportinfo. isOrdered: N/A
isUnique: N/A
allowedValues: 0, 1..20*2*maxNrofSymbols-1, where defaultValue: None
maxNrofSymbols=14. isNullable: False
rimRSReportiInf | It represents a list (the length of the list is type: RimRSReportinfo
oList nrofRIMRSReportInfo) of necessary information derived from multiplicity: *
the detected RIM-RS. isOrdered: N/A
isUnique: N/A
allowedValues: defaultValue: N/A
Not applicable isNullable: False
detectedSetID This attribute indicates the Set ID of the detected RIM-RS. type: Integer
multiplicity: 1
allowedValues: 0,1...max{totalnrofSetldofRS1, isOrdered: N/A
totalnrofSetldofRS2}). isUnique: N/A
defaultValue: None
isNullable: False
propagationDel | This attribute indicates the propagation delay of the detected RIM- | type: Integer
ay RS, in number of OFDM symbol. multiplicity: 1
isOrdered: N/A
isUnique: N/A

allowedValues: 0, 1.. maxPropagationDelay.

defaultValue: None
isNullable: False

functionalityO
TRIMRS

This attribute indicates the functionality of the detected RIM-RS.
If the indication of enableEnoughNotEnoughlIndication is
“enable”, valid values are {RS2, RS1forEnoughMitigation,
RS1forNotEnoughMitigation};
If the indication of enableEnoughNotEnoughlindication is
“disable”, valid values are {RS1, RS2}.

RS1forEnoughMitigation means RIM-RS type 1 is used to indicate

‘enough mitigation' functionality.
RS1forNotEnoughMitigation means RIM-RS type 1 is used to
indicate 'Not enough mitigation’ functionality.

allowedValues: RS1, RS2, RS1forEnoughMitigation,
RS1forNotEnoughMitigation

type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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rimRSMonitorin
gWindowDuratio
n

This attribute configures a duration of the monitoring window in
which gNB monitors the RIM-RS, in unit of P,, where P, is the RIM-
RS transmission periodicity in units of uplink-downlink switching
period (see 38.211 [32], subclause 7.4.1.6).
This field is configured together with
rimRSMonitoringlInterval,
rimRSMonitoringWindowStartingOffset,
rimRSMonitoringOccasionlnterval and
rimRSMonitoringOccasionStartingOffset.
The duration of the monitoring window is expected to be larger
than or equal to M * P, where M is the interval between
adjacent monitoring occasions within the monitoring window
(configured by rimRSMonitoringlnterval).
The absolute duration of the monitoring window is not
expected to be larger than the periodicity of the monitoring
window (configured by
rimRSMonitoringWindowPeriodicity).
Only the earliest N consecutive detection durations in each

RIM-RS transmission periodicity (P,) in the monitoring window
are taken as valid time for monitoring potential interference,
and they are consecutively monitored in the monitoring
window, while the residual part of each RIM-RS transmission
periodicity is not used for discovering potential interference,
where, a consecutive detection duration spans P1 = R1 (if only
P1is configured) or (P1 + P2)/2 = R1 (if both P1 and P2 are
configured), where,

R1 is the number of consecutive uplink-downlinkswitching

periods for RS-1 (configured by

nrofConsecutiveRIMRS1),

P1 is the first uplink-downlinkswitching period (configured

by dlULSwitchingPeriodl),

P2 is the second uplink-downlink switching period

(configured by dlIULSwitchingPeriod2), and

RIM,1
(| NsetlD

NfRIMNSRIM,l

Ny

} if enableEnoughNotEnoughIndication is "disable”

RIM,1
| 2NsetlD

W} if enableEnoughNotEnoughIndication is "enable”

\

Nfég',‘)l is the total number of set IDs for RIM RS-1

(configured by totalnrofSetldofRS1),

N{™ is the number of candidate frequency resources in the
whole network (configured by

nrofGlobalRIMRSFrequencyCandidates), and
NY™1 is the number of candidate sequences assigned for

S

RIM RS-1 (configured by
nrofRIMRSSequenceCandidatesofRS1).

allowedValues: 1,2,..2"14

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

rimRSMonitorin
gWindowPeriodi
city

This attribute configures the periodicity of the monitoring window,
in unit of hours.

allowedValues: 1, 2, 3, 4, 6, 8, 12, 24

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

rimRSMonitorin
gWindowStartin
gOffset

This attribute configures the start offset of the first monitoring
window within one day, in unit of hours.

allowedValues: 0,1,2..23

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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rimRSMonitorin | This attribute configures the interval between adjacent monitoring | type: Integer
gOccasionlnter | occasions (M) within the monitoring window, in unit of consecutive | multiplicity: 1
val detection duration. isOrdered: N/A
M is expected to be prime to Ny, where Ny is given in above isUnique: N/A
attribute rimRSMonitoringWindowDuration. defaultValue: None
isNullable: False
allowedValues: 1,2..Np-1.
rimRSMonitorin | This attribute configures the start offset of the first monitoring Integer
gOccasionStart | occasions within the monitoring window (Sy,), in unit of multiplicity: 1
ingOffset consecutive detection duration. isOrdered: N/A
gNB starts monitoring potential interference from the Sy,-th isUnique: N/A
consecutive detection duration in the first complete RIM-RS defaultValue: None
transmission periodicity (P,) within the monitoring window. isNullable: False
allowedValues: 0,1,2..M-1
where M is the the interval between adjacent monitoring occasions
within the monitoring window (configured by
rimRSMonitoringOccasionlInterval)
victimSetRef This attribute contains the DN of a victim Set (RimRSSet) type: DN
multiplicity: 1
allowedValues: Not applicable. isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False
aggressorSetRe | This attribute contains the DN of an aggressor Set (RimRSSet) type: DN
L multiplicity: 1
allowedValues: Not applicable. isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False
setType The attribute specifies type of a RIM-RS Set. RIMRS1 is type: ENUM
generated and transmitted by victim to indicate its suffering remote | multiplicity: 1
interference, and RIM RS2 is generated and transmitted by isOrdered: N/A
aggressor to measure if Remote Interference still exist isUnique: N/A

If the attribute value is “RS1”, the RIM-RS Set is victim set.
If the attribute value is “RS2”, the RIM-RS Set is aggressor set.

allowedValues:
RS1, RS2.

defaultValue: None
isNullable: False

nRCel IDURef

This attribute contains the DN of a NR Cell (NRCel I1DU)

allowedValues: Not applicable.

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

iSENDCAI lowed

This indicates if EN-DC is allowed or prohibited.

If TRUE, the target cell is allowed to be used for EN-DC. The
target cell is referenced by the NRCel IRelation that contains
this 1SENDCAI lowed.

If FALSE, EN-DC 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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x2BlockList This is a list of GeNBIds. If the target node GeNBId is a member type: String
of the source node’s NRCel ICU.x2BlockList, the source node | multiplicity: 0..*
is: isOrdered: False

isUnique: True

1) prohibited from sending X2 connection requests to the target defaultValue: None
node; isNullable: False
2) forced to tear down an established X2 connection to the target
node;
3) not allowed to accept incoming X2 connection requests from
the target node.
The same GeNBId may appear here and in
NRCelICU.x2AllowList. In such case, the GeNBId in
x2AllowList shall be treated as if it is absent.
allowedValues: See NOTE 5.

xnBlockList This is a list of GgNBIds. If the target node GgNBId is a member type: String
of the source node’s NRCel ICU.xnBlockList, the source node | multiplicity: 0..*

IS:

1) prohibited from sending Xn connection requests to the target
node;

2) forced to tear down an established Xn connection to the target
node;

3) not allowed to accept incoming Xn connection requests from
the target node.

The same GgNBId may appear here and in
NRCelICU.xnAllowList. In such case, the GgNBId in
xnAllowList shall be treated as if it is absent.

allowedValues: See NOTE 5.

isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

x2AllowList

This is a list of GeNBIds. If the target node GeNBId is a member
of the source node’s NRCel ICU.x2AI1 lowList, the source node
is:

1) allowed to request the establishment of an X2 connection to
the target node;

2) not allowed to initiate the tear down of an established X2
connection to the target node

The same GeNBId may appear here and in
NRCel ICU.x2BlockList. In such case, the GeNBId here shall
be treated as if it is absent.

allowedValues: See NOTE 5.

type: String
multiplicity: 0..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

xnAllowList

This is a list of GgNBIds. If the target node GgNBId is a member
of the source node’s NRCel ICU.xnAl lowList, the source node
is:
1) allowed to request the establishment of Xn connection with the
target node;
2) not allowed to initiate the tear down of an established Xn
connection to the target node

The same GgNBId may appear here and in
NRCel ICU.xnBlockList. In such case, the GgNBId here shall
be treated as if it is absent.

allowedValues: See NOTE 5.

type: String
multiplicity: 0..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False
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xnHOBlockList This is a list of GgNBIds. For all the entries in type: String
NRCel ICU.xnHOBlockList, the subject NRCel ICU is prohibited | multiplicity: O..*
to use the Xn interface for HOs even if an Xn interface exists to isOrdered: False
the target cell. isUnique: True
defaultValue: None
allowedValues: See NOTE 5. isNullable: False
x2HOBlockList This is a list of GeNBIds. For all the entries in type: String
NRCel ICU.x2HOBlockList, the subject NRCel ICU is prohibited | multiplicity: O..*
to use the X2 interface for HOs even if an X2 interface exists to isOrdered: False
the target cell. isUnique: True
defaultValue: None
allowedValues: See NOTE 5. isNullable: False
tcelDMappinglIn | Thisattributeincludesalist of TCE ID, PLMN where TCE type: tcelDMappinglnfo
folList resides and the corresponding TCE IP address. It isused in multiplicity: 1..*
Logged MDT case to provide the information to the gNodeB or | isOrdered: N/A
GNBCUCPFunction to get the corresponding TCE IP address 55233\75& ANone
when thereisan MDT log received from the UE. isNullable: False
allowedValues: Not applicable
tcelPAddress This attribute indicates | P address of TCE. (See subclause type: String
4.1.1.9.2in TS 32.422[68]) multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
tcelD This attribute indicates TCE Id. (See subclause 4.1.1.9.2in TS type: Integer
32.422[68]) multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
pLMNTarget This attribute indicates PLMN where TCE resides. (See Type: PLMNId
subclauses 4.1.1.9.2 and 4.9.2in TS 32.422 [68]) multiplicity: 1
isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False

isMLBAI lowed

This indicates if mobility load balancing is allowed or prohibited
from source cell to target cell.

If TRUE, load balancing is allowed from source cell to target cell.
The source cell is identified by the name-containing NRCellCU of
the NRCellRelation that contains the isMLBAIllowed. The target
cell is referenced by the NRCellRelation that contains this
isLBAllowed. In case of isHOAllowed is FALSE, mobility load
balancing is prohibited by handover from source cell to target cell.

If FALSE, load balancing shall be prohibited from source cell to
target cell.

allowedValues: TRUE,FALSE

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

NROperatorCell
DU.nRCel IDUReT

This attribute contains the DN of the referenced NRCel 1DU.

allowedValues: N/A

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

It indicates adjustment range (including maximum value, minimum
value) of downlinkTransmitPower to optimize radio coverage.

allowedValues:
minValue: [0..100]
maxValue: [0..100]

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

antennaTiltRan
ge

It indicates adjustment range (including maximum value, minimum
value) of antennaTilt to optimize radio coverage.

allowedValues:
minValue: [-900..900] in unit 0.1 degree
maxValue: [-900..900] in unit 0.1 degree

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

antennaAzimuth
Range

It indicates adjustment range (including maximum value, minimum
value) of antennaAzimuth to optimize radio coverage.

allowedValues:
minValue: [-1800..1800] in unit 0.1 degree
maxValue: [-1800..1800] in unit 0.1 degree

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

digitalTiltRan

It indicates adjustment range (including maximum value, minimum

type: ParameterRange

ge value) of digitalTilt to optimize radio coverage. multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
minValue: [-900..900] in unit 0.1 degree defaultValue: None
maxValue: [-900..900] in unit 0.1 degree isNullable: False
digitalAzimuth | Itindicates adjustment range (including maximum value, minimum | type: ParameterRange
Range value) of digitalAzimuth to optimize radio coverage. multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
minValue: [-1800..1800] in unit 0.1 degree defaultValue: None
maxValue: [-1800..1800] in unit 0.1 degree isNullable: False
coverageShapeL | Itindicates the coverage shape of specific sites which can be type: Integer
ist selected to optimize radio coverage. multiplicity: 0..*
allowedValues: 0 .. 65535 isOrdered: True
isUnique: True
defaultValue: None
isNullable: False
cCOControl This attribute determines whether the centralized SON CCO type: Boolean
Function is enabled or disabled. multiplicity: 1
isOrdered: N/A
allowedValues: TRUE,FALSE isUnique: N/A
defaultValue: None
isNullable: False
maxValue It indicates the maximum value of the parameter. type: Integer
multiplicity: 1
allowedValues: N/A isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
minValue It indicates the minimum value of the parameter. type: Integer

allowedValues: N/A

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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NROperatorCell | Itindicates the administrative state of the NROperatorCelIDU. It | type: ENUM

DU.administrat | describes the permission to use or prohibition against using the multiplicity: 1
iveState cell, imposed through the OAM services. isOrdered: N/A
isUnique: N/A
The value of this attribute is effective only when the value of the defaultValue: LOCKED

attribute NRCel IDU.administrativeState = UNLOCKED, if | isNullable: False
the value of the attribute NRCel IDU.administrativeState is
LOCKED or SHUTTING DOWN, the value of this attribute shall be
treated same as the value of
NRCelIDU.administrativeState.

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

NOTE 1: Void

NOTE 2: The radio resource can be signaling resources (e.g. RRC connected users) or user plane resources (e.g. PRB,
PRB UL, PRB DL, DRB). Different RRM Policy maybe applied for different types of radio resource. E.qg.
RRMPolicyRatio is used for PRB resource. When the resource type is PRB the policy applies for both
uplink and downlink, and ‘PRB UL’ and ‘PRB DL’ are not used.

NOTE 3: Void

NOTE 4: A RRM Policy can make use of the defined policy (e.g. RRMPol icyRatio) or a vendor specific RRM Policy.

NOTE 5: For Global gNB Identifiers, the entries are formatted according to the pattern <mcc><mnc>-<gNBldLength>-
<gNBId>, where <mcc> is three digits, <mnc> two or three digits, <gNBIdLength> is a string containing a
number n as digits, in the range 22 to 32, and <gNBId> is a string containing digits for the number 0 to 2"-1.
For Global eNB Identifiers, the entries are formatted according to the pattern <mcc><mnc>-<eNBldLength>-
<eNBlId>, where <mcc> is three digits, <mnc> two or three digits, <gNBldLength> is a string containing a
number m as digits, m being one of 18, 20, 21 or 22, and <eNBId> is a string containing digits for the number
0to 2™-1.

NOTE 6: The maximum number of total RIM RS sequence within 10ms is 32 regardless single or two uplink-downlink

period are configured in the 10ms..

NOTE 7:

1. The maximum number of consecutive uplink-downlink switching periods for repetition/near-far-functionality is 8
(the number can be either 2, 4, or 8) with near-far functionality and with repetition.

2. The maximum number of consecutive uplink-downlink switching periods for repetition is 4 (the number can be
either 1, 2, or 4) without near-far functionality and with repetition only.

3. The maximum number of consecutive uplink-downlink switching periods is 2 with near-far functionality only and
without repetition.

NOTE 8 (for information): “Not enough mitigation” means aggressor gNB needs to increase the interference mitigation
level (i.e., further interference mitigation actions) (e.g., further reducing the DL transmission power on DL
symbols at aggressor side), while “Enough mitigation” means aggressor gNB keeping the current interference
mitigation level unchanged (i.e., no further interference mitigation actions) (e.g., remaining the DL
transmission power on DL symbols unchanged at aggressor side).

NOTE 9: Value MSOP5 corresponds to 0.5 ms, MSOP625 corresponds to 0.625 ms, MS1 corresponds to 1 ms, MS1P25
corresponds to 1.25 ms, and so on.

NOTE 10: RIM RS-1, RIM-RS1, RIM RS1 is equivalent to RIM-RS type 1 (see 38.211 [32], clause 7.4.1.6)
RIM RS-2, RIM-RS2, RIM RS2 is equivalent to RIM-RS type 2 (see 38.211 [32], clause 7.4.1.6).

4.5 Common notifications

451 Alarm notifications

This clause presents alist of notifications, defined in TS 28.532 [35], that an MnS consumer may receive. The
notification header attribute objectClass/objectinstance shal capturethe DN of an instance of aclass
defined in the present document.

ETSI




3GPP TS 28.541 version 17.6.0 Release 17 119 ETSI TS 128 541 V17.6.0 (2022-05)

n
P
o
=
[0}
»

Name

notifyNewAlarm

notifyClearedAlarm
notifyAckStateChanged
notifyAlarmListRebuilt
notifyChangedAlarm
notifyCorrelatedNotificationChanged
notifyChangedAlarmGeneral
notifyComments
notifyPotentialFaultyAlarmList

O|O|O|I0I0IZIZIZIZ

45.2 Configuration notifications

This clause presents alist of notifications, defined in TS 28.532 [35], that an MnS consumer may receive. The
notification header attribute objectClass/objectlinstance shal capture the DN of aninstance of aclass
defined in the present document.

Name
notifyMOICreation
notifyMOIDeletion
notifyMOIAttributeValueChanges
notifyEvent

O|0|0|0|»

4.5.3  Threshold Crossing notifications

This clause presents alist of notifications, defined in TS 28.532 [35], that an MnS consumer may receive. The
notification header attribute objectClass/objectinstance shal capturethe DN of an instance of aclass
defined in the present document.

Name S Notes
notifyThresholdCrossing M
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5 Information Model definitions for 5GC NRM
5.1 Imported information entities and local labels
Label reference Local label
TS 28.622 [30], IOC, SubNetwork SubNetwork
TS 28.622 [30], IOC, ManagedElement ManagedElement
TS 28.622 [30], IOC, ManagedFunction ManagedFunction
TS 28.622 [30], IOC, EP_RP EP_RP
TS 28.708 [21], IOC, ServingGWFunction ServingGWFunction
TS 28.702 [20], 10C, SmslwmscFunction SmslwmscFunction
TS 28.702 [20], IOC, SmsGmscFunction SmsGmscFunction
TS 28.702 [20], IOC, GmIcFunction GmlcFunction
TS 28.658 [19], dataType, PLMNId PLMNId
TS 25.538 [79], IOC, EASFunction EASFunction
TS 25.538 [79], IOC, EESFunction EESFunction
TS 25.538 [79], IOC, ECSFunction ECSFunction
TS 28.538 [79], datatype, ServinglLocation ServingLocation

5.2 Class diagram

5.2.1 Class diagram of 5GC NFs

5.21.1 Relationships

This clause depicts the set of classes (e.g. 10Cs) that encapsulates the information relevant for NRM of 5GC NFs
definitions. This clause provides the overview of the relationships of relevant classesin UML. Subsequent clauses

provide more detailed specification of various aspects of these classes.

The Figure 5.2.1.1-1 shows the 5GC NF NRM containment/naming relationship.
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«InformationObjectClass»
SubNetwork
(from 28.622)

«InformationObjectClass»|  <<names>> Q
ExternalNSSFFunction
«InformationObjectClassy| x <<names>> <<names>> * |«InformationObjectClass»
ExternalNRFFunction ExternalAMFFunction
«InformationObjectClass»

ManagedElement
(from 28.622)

<<names>>
«InformationObjectClass»| <names>> * |«InformationObjectClass»
LMFFunction AMFFunction
«InformationObjectClass»|+ <<napmes>> <<names>>  |«InformationObjectClass»
NGEIRFunction SMFFunction
«InformationObjectClass» « o <<names>> * |«InformationObjectClassU
NSSFFunction + SSnames UPFFunction
«InformationObjectClass»| * <<names>> <<names>> * |«InformationObjectClass»
SEPPFunction PCFFunction
«InformationObjectClass»| * <<names>> <<names>> x |«InformationObjectClass»
SCPFunction NEFFunction
«InformationObjectClass»| * <<names>> <<names>> * |«TnformationObjectClass»
SMSFFunction NRFFunction
«InformationObjectClass» * <<names>> <<names>> * |«InformationObjectClass»
UDRFunction UDMFunction
«InformationObjectClass»| * - <<names>> <<names>> * |«InformationObjectClass»
N3IWFFunction AUSFFunction
«InformationObjectClass» * <<names>> <<names>> #* |[«InformationObjectClass»
NSACFFunction AFFunction
«InformationObjectClass» * <<names>> <<names>> x |«InformationObjectClass»
5G-DDNMFFunction EASDFFunction

Figure 5.2.1.1-1: 5GC NRM containment/naming relationship

The Figure 5.2.1.1-2 shows the transport view of AMF NRM.
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This proxy class represent
<<names>> :
* |«InformationObjectClass»| 1 1| «ProxyClass» GNBFunction or
. . b— --/GNBCUCPFunction (TS
«InformationObjectClass» EP_N2 FarEnd_N2 28.541) or ENBFunction (TS
AMFFunction <<names>> 28.658) or N3IWFFunction
* |«InformationObjectClass» 1 |«InformationObjectClass»
EP_N8 UDMFunction
<<names>>  « |«InformationObjectClass» «InformationObjectClass»
EP_N11 SMFFunction
<<names>> & l«InformationObjectClass» «InformationObjectClass»
EP_N12 AUSFFunction
<<names>> % [«InformationObjectClass» «InformationObjectClass»)
EP_N14 AMFFunction
<<names>> * |«InformationObjectClass» «InformationObjectClass»)
EP_N15 PCFFunction
<<names>> % [«InformationObjectClass» «InformationObjectClass»
EP_N17 NGEIRFunction
<<names>> * |«InformationObjectClass» «InformationObjectClass»
EP_N22 NSSFFunction
<<names>> « X X «InformationObjectClass»
«InformationObjectClass» MMEFunction
EP_N26 (TS _28.708)
<<names>> x [«InformationObjectClass») «InformationObjectClass»
EP_N20 SMSFFunction
<<names>> * |«InformationObjectClass» «InformationObjectClass»
EP_NLS LMFFunction
<<names>> * |«InformationobjectClass» «In-For*matlonObje-zctCIass»
EP NLG GmlcFunction
- (IS 28.702)
<<names>> % |«InformationObjectClass» «In-For*matlonObje-ctclass»
EP N6© NSACFFunction

Figure 5.2.1.1-2: Transport view of AMF NRM

The Figure 5.2.1.1-3 shows the transport view of SMF NRM.
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«InformationDbjectClass»
SWFFunction

(XX

<<names>>»

<<rames»»

<<names=»
L]

<< gl

«InformationObjectClasss
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«InformationObjectClass»

EP_N4

s [«InformationObjectClass»
EP_N18

UPF Function

«InformationObjectClass»

& (w«InfornationObjectClassy

UDMFunction

«InformationObjectClass»

EP_N11

# |wInfornationObjectClass»

<<names=»

AMF Function

«InformationObjectClass»

EP_N7

& [«InformationObjectClassy

<<names>> 4

PCFFunction

«InformationObjectClass»

EP_N16

«InformationObjectClass»

EP_S5C

SMFFunction
It represents
KE;? g;lgé? p— = ServingGWFunction
- (from TS 28.708)

Figure 5.2.1.1-3: Transport view of SMF NRM

The Figure 5.2.1.1-4 shows the trangport view of UPF NRM.

<<names>>
*

«InformationObjectClass»
UPF Function <<namess>
<

9 :

- «InformationObjectClass» 1

1 |«InformationObjectClass»

EP_N4

«InformationObjectClass»| 1

<<pames=> *

==names== =

EP_N3

«InformationObjectClass»| 1

1 |«InformationObjectClass»

SMF Function
M | It represents GNodeBFunction of .
«ProxyClass» | | GNBCUUPFundion (TS 28.541)
FarEnd_N3 I or ENBFunction (TS 28 658) or
—_——— N3IWF Fundion

EP_N9

«InformationObjectClass»| 1

<<names=>

EP_S5U

«InformationObjectClass»| 1

EP_N6

UPFFunction
1| «ProxyClass» e HE represenlsSenrirgGWFunaiolLt---
Fartnd_S5U (from 28.708)
1 |« InformationObjectClass»
DNFunction

Figure 5.2.1.1-4: Transport view of UPF NRM

The Figure 5.2.1.1-5 shows the transport view of N3IWF NRM.

<<names>>
1o * |«InformationObjectClass»| 1 1_|«InformationObjectClass»
EP_N2 AMFFunction
«InformationObjectClass»
N3IWFFunction <<hames>> - -
" + . * |«InformationObjectClass» 1 1 J«InformationObjectClass»
EP_N3 UPFFunction

Figure 5.2.1.1-5: Transport view of N3IWF NRM

The Figure 5.2.1.1-6 shows the transport view of PCF NRM.
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«InformationObjectClass» names>>
PCFFunction S * «In-For‘mationObjectClass»1 1 «InformationObjectClass»
EP_N7 SMFFunction
<> <> <<names>> 1 1
«InformationObjectClass» «InformationObjectClass»
* EP_N15 AMFFunction
<<names>> x «In-For'mat:'LonObjec‘cClass»1 1 «InformationObjectClass»
EP_N16 PCFFunction
- X 1 1 It represents EASFunction o
<<names>> x |«InformationObjectClass» «ProxyClass» | |rEsFunction or ECSFunction
EP_N5 FarEnd_N5 (TS 28.538) or AFFunction
<<npames>> x 1 1

«InformationObjectClass»

«InformationObjectClass»

EP_Rx

AFFunction

Figure 5.2.1.1-6: Transport view of PCF NRM

The Figure 5.2.1.1-7 shows the transport view of AUSF NRM.

AUSFFunction

sInformationObjectClasss

<CnEMEss>
S

uInformationDbjectClass+ 1

«InformationObject{lass

EP_N12

AMFFunction

LN FIMESEE
= lsInformationdbjectClass= 1

wInformationDbjectClass

EP_N13

UDMFunction

The Figure 5.2.1.1-8 shows the transport view of UDM NRM.

sInformationdbjectClass»
UDMFunction

«InformationdbjectClass»

Figure 5.2.1.1-7: Transport view of AUSF NRM

s InformationdbjectCl ass

EP_NS

* |eInformationDbjectClassy

AMFFunction

s InformationObjectClassH

EP_N1@

«InformationObjectClass

SMFFunction

uwInformationObjectClass s

EP_N13

AUSFFunction

Figure 5.2.1.1-8: Transport view of UDM NRM

The Figure 5.2.1.1-9 shows the transport view of NRF NRM.
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«InformationObjectClass»
NRFFunction

«Name»

*

o
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«InformationObjectClass»|q

EP_N27

«InformationObjectClass»
ExternalNRFFunction

Figure 5.2.1.1-9: Transport view of NRF NRM

The Figure 5.2.1.1-10 shows the transport view of NSSF NRM.

«InformationObjectClass»
NSSFunction

«Name»

%

i «Name» - -
ame % |«InformationObjectClass»|1

«InformationObjectClass» 1

EP_N22

«InformationObjectClass»
AMFFunction

EP_N31

«InformationObjectClass»
ExternalNSSFFunction

Figure 5.2.1.1-10: Transport view of NSSF NRM

The Figure 5.2.1.1-11 shows the transport view of SMSF NRM.

«InformationObjectClass»
SMSFFunction

<<names>>
*

<>

«InformationObjectClass»| 1

1 J«InformationObjectClass»)

EP_N20

AMFFunction

<<names>>
* |«InformationObjectClass»)

<<names>>

1. J«InformationObjectClass»|

EP_N21

UDMFunction

«InformationObjectClass»)

«ProxyClass»

EP_MAP_SMSC

FarEnd_MAPSMSC

Y

This proxy class represents
SmslwmscFunction or

SmsGmscFunction (TS 28.702)

Figure 5.2.1.1-11: Transport view of SMSF NRM

The Figure 5.2.1.1-12 shows the transport view of 5G location service related NRM.

LMFFunction

«InformationObjectClass»

<<names>>
*

>

EP_NLS

«InformationObjectClass»| 1

«InformationObjectClass»

AMFFunction

Figure 5.2.1.1-12: Transport view of LMF NRM

The Figure 5.2.1.1-13 shows the transport view of 5G-EIR NRM.

NGEIRFunction

«InformationObjectClass»

<<names>>
*

>

EP_N17

«InformationObjectClass»| 1

«InformationObjectClass»

AMFFunction

Figure 5.2.1.1-13: Transport view of 5G-EIR NRM

The Figure 5.2.1.1-14 shows the transport view of SEPP NRM.
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SEPPFuUnction EP_N22 SEPPFunction

Figure 5.2.1.1-14: Transport view of SEPP NRM

The Figure 5.2.1.1-15 shows the NRM fragment for control of QoS monitoring per QoS flow per UE.

. . <<names>>
«InformationObjectClass» 1 «InformationObjectClass»

SMFFunction QFQoSMoni tori ngContr ol

Figure 5.2.1.1-15: NRM fragment for control of QoS monitoring per QoS flow per UE

The Figure 5.2.1.1-16 shows the NRM fragment for control of GTP-U path QoS monitoring.

. . <<names>>
«InformationObjectClass» 1 «InformationObjectClass»

SMFFunction . G pUPat hQoSMoni t ori ngCont r ol

Figure 5.2.1.1-16: NRM fragment for control of GTP-U path QoS monitoring

The Figure 5.2.1.1-17 shows the NRM fragment for pre-configured 5Qlsin 5GC.

sInforsat ionObjectClass» «InformationObjectC lasss |
SubMetwork ManagedElement
(from 28.622) (from 28.622)
names ’- names
moz
alnformationObject{lass» i sInformationdbjectllass» sInformationdbjectClassw
SMFFunction . 0..1 ConfigurableSQISet | i PCFFunction

’. £ Enamens

s InformationObjectClasse
FiveQICharacteristics

Figure 5.2.1.1-17: NRM fragment for pre-configured 5Qls in 5GC

The Figure 5.2.1.1-18 shows the NRM fragment for 5QI and DSCP mapping.

<<names>>
«InformationObjectClass» 1 «InformationObjectClass»

SMFFunction g Fi veQ DscpMappi ngSet

Figure 5.2.1.1-18: NRM fragment for 5QI and DSCP mapping.

The Figure 5.2.1.1-19 shows the NRM fragment for predefined PCC rule.
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«InformationObjectClass»

«InformationObjectClass»

SMFFunct i on PCFFuncti on
<<names>> ’ ‘ <<names>>
{xor}

0..1 0..1

«|I nf ormati onCbj ect C ass»
Pr edef i nedPccRul eSet

Figure 5.2.1.1-19: NRM fragment for predefined PCC rule

The Figure 5.2.1.1-20 shows the NRM fragment for dynamically assigned 5Qlsin 5GC.

slnforsationObjectClasss» | winformationtbjectclasss
SubNetwork ManagedElement
(from 28.522) (from 28.622)
names nases
imez}
r | [
slnformationObjectlass» | aInformationObjectClass« =informationDbjectClass»
SMFFunction . 0.2 DynamicSQ0ISet FCFPunction I

names

sinforastiondbjecslionns

FiveQiCharacteristics

Figure 5.2.1.1-20: NRM fragment for dynamically assigned 5Qls in 5GC

The Figure 5.2.1.1-21 shows the transport view of NSACF NRM.

«InformationObjectClass»
NSACFFunction

<<names>>
-~ * |«InformationObjectClass»

1 «InformationObjectClass»

EP_N60

AMF Function

Figure 5.2.1.1-21: Transport view of NSACF NRM

«InformationObjectClass»
NEFFunction

<<names>> % [«InformationObjectClass»

=
[a=y

«ProxyClass»
EP_N33 FarEnd_N33

EESFunction or ECSFunction

It represents EASFunction o
(TS 28.538) or AFFunction

Figure 5.2.1.1-22: Transport view of NEF NRM
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The Figure 5.2.1.1-23 shows the transport view of 5G DDNMF NRM.

<<names>>*

DDNMFFunction

«InformationObjectClass»

<

<<names>> : :
* l«InformationObjectClassy

<<names>>
*

<<names>>
*

«InformationObjectClass»
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EP_Npc4

«InformationObjectClass»

«InformationObjectClass»
UDMFunction

EP_Npc6

«InformationObjectClass»

«InformationObjectClass»
DDNMFFunction
(in the local PLMN)

EP_Npc7

«InformationObjectClass»
DDNMFFunction
(in the VPLMN)

EP_Npc8

«InformationObjectClass»
PCFFunction

Figure 5.2.1.1-23: Transport view of 5G DDNMF NRM

The Figure 5.2.1.1-24 shows the transport view of 5G EASDF NRM.

EASDFFunction

«InformationObjectClass»

<<pames>>
*

«InformationObjectClass»
EP_Nxx

«InformationObjectClass»
SMFFunction

(in the Local PLMN)

Figure 5.2.1.1-24: Transport view of 5G EASDF NRM

Represents the following
10Cs: UPFFunction,

PCFFunction, or NEFFunction

<<ProxyClass>>

<<InformationObjectClass>>

. <<InformationObjectClass>>

SubNetwork ManagedElement
(from 28.622) (from 28.622)
1 1
<<Names>> <<Names>>
* *

ManageEntity

0..*

Figure 5.2.1.1-25: EcmConnectioninfo NRM

<<InformationObjectClass>>
1 EcmConnectioninfo
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Figure 5.2.1.2-1 shows the inheritance hierarchy from 10C ManagedFunction related to the 5GC NF NRM.

«InformationObjectClass»
ExternalNRFFunction

A

«InformationObjectClass»
ExternalNSSFFunction

«InformationObjectClass»
LMFFunction

«InformationObjectClass»

NGEIRFunction

«InformationObjectClass»
NSSFFunction

InformationObjectClass»
ManagedFunction

G AVAVAVANAN .V VY

«InformationObjectClass»
SCPFunction

«InformationObjectClass»
SEPPFunction

«InformationObjectClass»

q_
q_

«InformationObjectClass»
ExternalAMFFunction

«InformationObjectClass»
AMFFunction

«InformationObjectClass»

SMFFunction

«InformationObjectClassU

UPFFunction

«InformationObjectClass»

PCFFunction

SMSFFunction

«InformationObjectClass»

«InformationObjectClass»
NEFFunction

«InformationObjectClass»

UDRFunction

«InformationObjectClass»

NRFFunction

N3IWFFunction

«InformationObjectClass»
NSACFFunction

«InformationObjectClass»
UDMFunction

«InformationObjectClass»
AUSFFunction

«InformationObjectClass»

«InformationObjectClass»
EASDFFunction

5G DDNMFFunction

Figure 5.2.1.2-1: Inheritance hierarchy from IOC ManagedFunction related to the 5GC NF NRM

ETSI



3GPP TS 28.541 version 17.6.0 Release 17 130

ETSI TS 128 541 V17.6.0 (2022-05)

Figure 5.2.1.2-2 shows the inheritance hierarchy from |OC EP_RP related to 5GC NF NRM.

«InformationObjectClass»
EP_Npc8

«InformationObjectClass»
EP_Npc7

«InformationObjectClass»
EP_Npc6

«InformationObjectClass»
EP_Npc4

> AV
1=

«InformationObjectClass»
EP_Nxx

«InformationObjectClass»
EP_N6@

1

«InformationObjectClass»
EP_N33

«InformationObjectClass»
EP_N32

«InformationObjectClass»
EP_N31

«InformationObjectClass»
EP_N27

EP_RP

InformationObjectClass»

(from 28.622)

«InformationObjectClass»
EP_N26

«InformationObjectClass»
EP_N22

«InformationObjectClass»
EP_N18

«InformationObjectClass»
EP_N17

«InformationObjectClass»
EP_N16

JANWAVANWANWANWANYANRYANRVANRVANWANWANWAVAN

[

«InformationObjectClass»
EP_N2

«InformationObjectClass»
EP_N3

«InformationObjectClassU
EP_N4

«InformationObjectClass»
EP_N5

«InformationObjectClass»
EP_N6

«InformationObjectClass»
EP_N7

«InformationObjectClass»

EP_NS

«InformationObjectClass»

EP_N9

«InformationObjectClass»

EP_N10

«InformationObjectClass»

EP_N11

«InformationObjectClass»

EP_N12

«InformationObjectClass»

«InformationObjectClass»
EP_N15

EP_N13

«InformationObjectClass»

EP_N14

Figure 5.2.1.2-2: Inheritance hierarchy from |IOC EP_RP related to the 5GC NF NRM
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InformationObjectClass»
Top
(from 28.622)
JaN

«InformationObjectClass»
QFQoSMonitoringControl

Figure 5.2.1.2-3: Inheritance hierarchy for IOC QFQoSMonitoringControl

InformationObjectClass»
Top
(from 28.622)
N

«InformationObjectClass»
G pUPat hQoShbni t or i ngContr ol

Figure 5.2.1.2-4: Inheritance hierarchy for IOC GtpUPathQoSMonitoringControl

InformationObjectClass»
Top
(from 28.622)
JAN

«InformationObjectClass»
Configurable5QISet

Figure 5.2.1.2-5: Inheritance hierarchy for IOC Configurable5QISet
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InformationObjectClass»
Top
(from 28.622)
JAN

«InformationObjectClass»
Fi veQ DscpMappi ngSet

Figure 5.2.1.2-6: Inheritance hierarchy for IOC FiveQiDscpMapping

InformationObjectClass»
Top
(from 28.622)
AN

«InformationObjectClass»
Pr edef i nedPccRul eSet

Figure 5.2.1.2-7: Inheritance hierarchy for predefined PCC rule modeling

InformationObjectClass»
Top
(from 28.622)
JAN

«InformationObjectClass»

Dynam c5Q Set

Figure 5.2.1.2-8: Inheritance hierarchy for IOC Dynamic5QISet
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<<InformationObjectClass>>
Top

<<InformationObjectClass>>
EcmConnectioninfo

Figure 5.2.1.2-9: Inheritance hierarchy for EcmConnectioninfo

5.2.2 Class diagram of AMF Region/AMF Set

5.2.2.1 Relationships

This clause depicts the set of classes (e.g. |0Cs) that encapsulates the information relevant for NRM of AMF
Region/AMF Set definitions. This clause provides the overview of the relationships of relevant classesin UML.
Subsequent clauses provide more detailed specification of various aspects of these classes.

The Figure 5.2.2.1-1 shows the AMF Region/AMF Set NRM contai nment/naming relationship.

«InformationObjectClass»
SubNetwork
(from 28.622)

<<names>>
<<names>>

*
*

«InformationObjectClass»| 1 «InformationObjectClass»
AMFRegion AMFSet

A

A
A

1

*

A 4

«InformationObjectClass»
AMF Function

Figure 5.2.2.1-1: AMF Region/AMF Set NRM

5.2.2.2 Inheritance
This clause depicts the inheritance relationships that exist between 10Cs.

Figure 5.2.2.2-1 shows the inheritance hierarchy from |0C ManagedFunction related to the AMF Region/AMF Set
NRM.
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AMFRegion

«InformationObjectClass»

«InformationObjectClass»

AMFSet

Figure 5.2.2.2-1: AMF Region/AMF Set Inheritance

5.3 Class definitions
53.1 AMFFunction
5311 Definition

This 10C represents the AMF functionality in 5GC. For more information about the AMF, see 3GPP TS 23.501 [2].

5.3.1.2 Attributes

The AMFFunction 10C includes attributes inherited from ManagedFunction 1OC (defined in TS 28.622[30]) and the

following attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
pLMNInfoList M T T F T
aMFldentifier M T T F T
sBIFQDN M T T F T
interPImnFQDN (0] T T F T
tailList (@) T T F T
taiRangelList (0] T T F T
cNSlidList CM T F F T
gUAMIdList M T F F T
managedNFProfile M T T F T
commModelList M T T F T
Attribute related to role
aMFSetRef M T T F T

5.3.1.3 Attribute constraints

Name Definition
cNSIldList S Condition: Network slicing feature is supported and the

NSI ID is configured for identifying the Core Network
part of a Network Slice instance when multiple Network
Slice instances of the same Network Slice are
deployed, and there is a need to differentiate between
them in the 5GC.

5.3.1.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.
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ThisOC represents the SMF function in 5GC. For more information about the SMF, see 3GPP TS 23.501 [2].

5322 Attributes

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

following attributes:

Attribute name

isReadable

isWritable

islnvariant

isNotifyable

pLMNInfoList

F

NRTAClist

sSBI1FQDN

sNssaiSmfiInfolList

tailList

taiRangelList

pgwFqgdn

pgwlpAddrList

accessType

priority

cNSIldList

vsmfSupportind

pgwFqdnList

managedNFProfile

commModelList

Il T Y BT BT B e B B BT T

||| ||| A=A A==

mmmmmmmm|m|Tm|m|Tm|Tm|m

I I e e e e e ] BT 1 B B

Attribute related to role

configurable5Q1SetRef

dynamic5QISetRef

olo| [z|z|2|o|8|o|o|olojo|o|z|z|z|z|w

—|—

|-

m|m

—|H

5.3.23 Attribute constraints

Name

Definition

cNSlldList S

Condition: Network slicing feature is supported.

pgwFqdnList S

Condition: Present if pgwFqdn attribute is present.

5324 Notifications

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

5.3.3 UPFFunction

5.33.1 Definition

This IOC represents the UPF function in 5GC. For more information about the UPF, see 3GPP TS 23.501 [2].

5.3.3.2 Attributes

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

following attributes:
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Attribute name

isReadable

isWritable

islnvariant

isNotifyable

pLMNIdList

NRTAClist

sNSSAIList

managedNFProfile

supportedBMOList

(@)
o|z|2lz|z|»

—|—|—|—|

|||

m(m{mim|m

—|=|—|—|

5.3.33 Attribute constraints

Name

Definition

sNSSAIList CM S

The condition is "network slicing feature is supported".

5334 Notifications

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

534 N3 IWFFunction

534.1 Definition

This IOC represents the N3IWF function which is used to enable non-3GPP access networks connected to the 5GC. For
more information about the N3IWF, see 3GPP TS 23.501 [2].

5342 Attributes

The N3IWFFunction 1OC includes attributes inherited from ManagedFunction 10C (defined in TS 28.622[30]) and the

following attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
pLMNIdList M T T F T
commModelList M T T F T
5.3.4.3 Attribute constraints
None.
5.3.4.4 Notifications

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

535 PCFFunction

5.35.1 Definition

This 1OC represents the PCF function in 5GC. For more information about the PCF, see 3GPP TS 23.501 [2].
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The PCFFunction 10C includes attributes inherited from ManagedFunction 10C (defined in TS 28.622[30]) and the

following attributes:

Attribute name

isReadable

isWritable isinvariant | isNotifyable

pLMNIdList

F

SBIFQDN

sNSSAIList

managedNFProfile

commModelList

supportedBMOList

||| ||

||| ||
m|m|m|m|m
||| ||

Attribute related to role

configurable5QlSetRef

dynamic5QISetRef

olo| |olz|z|8z|z|»

—|—

|+
-
—|H

5.353 Attribute constraints

Name

Definition

sNSSAIList S

Condition: network slicing feature is supported.

5.354 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.6 AUSFFunction

5.36.1 Definition

This 10C represents the AUSF function in 5GC. For more information about the AUSF, see 3GPP TS 23.501 [2].

5.36.2 Attributes

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

following attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
pLMNIdList M T T F T
SBIFQDN M T T = T
SNSSAIList CM T T F T
managedNFProfile M T T F T
commModelList M T T F T

5.3.6.3 Attribute constraints
Name Definition

SNSSAILiIst S

Condition: Network slicing feature is supported.
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5.3.7

5.3.7.1

Notifications

UDMFunction

Definition
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This 10C represents the UDM function in 5GC. For more information about the UDM, see 3GPP TS 23.501 [2].

5.3.7.2

Attributes

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

following attributes:

Attribute name

isReadable

isWritable

islnvariant

isNotifyable

pLMNTdLisSt

F

SBIFQDN

SNSSAIList

managedNFProfile

commModelList

eCSAddrConfiglnfo

(@)
olz|z8z|z|»

—| |||

|||

m|im|m|m|m

|||

5.35.3 Attribute constraints

Name

Definition

sNSSAIList S

Condition: network slicing feature is supported.

5.3.54

Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.8

5.3.8.1

UDRFunction

Definition

This 10C represents the UDR function in 5GC. For more information about the UDR, see 3GPP TS 23.501 [2].

5.3.8.2

Attributes

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

following attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
pLMNIdList M T T F T
sBIFQDN M T T F T
SNSSAIList CM T T F T
managedNFProfile M T T F T
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5.3.8.3 Attribute constraints
Name Definition
sSNSSAIList S Condition: Network slicing feature is supported.
5.3.8.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.9 UDSFFunction

5.3.9.1 Definition

This 1OC represents the UDSF function which can be interacted with any other 5GC NF defined in 3GPP TS 23.501
[2]. For more information about the UDSF, see 3GPP TS 23.501 [2].

5.39.2 Attributes

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

Attribute name S isReadable | isWritable isinvariant | isNotifyable
pLMNIdList M T T F T
SBIFQDN M T = E T
sNSSAIList CM T T F T
managedNFProfile M T T F T

5.3.9.3 Attribute constraints
Name Definition
sNSSAILiIst S Condition: Network slicing feature is supported.
5.3.94 Notifications

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

5.3.10 NRFFunction

5.3.10.1 Definition
This IOC represents the NRF function in 5GC. For more information about the NRF, see 3GPP TS 23.501 [2].

5.3.10.2 Attributes

The NRFFunction |OC includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30]) and the
following attributes:
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Attribute name S isReadable | isWritable isinvariant | isNotifyable
pLMNIdList M T T F T
SBIFQDN M T T = T
SNSSAIList CM T T F T
nFProfileList CM T T E T
cNSlIdList coO T T E T
5.3.10.3 Attribute constraints
Name Definition

SNSSAILiIst S

Condition: network slicing feature is supported.

nfProfileList S

Condition: NF profile is registered and deregistered by management

system.

cNSIldList S

Condition: Network slicing feature is supported and the NSI ID is
configured for identifying the Core Network part of a Network Slice
instance when multiple Network Slice instances of the same Network
Slice are deployed, and there is a need to differentiate between

them in the 5GC.

5.3.104 Notifications

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

5.3.11 NSSFFunction

53.11.1 Definition

This |OC represents the NSSF function in 5GC. For more information about the NSSF, see 3GPP TS 23.501 [2].

5.3.11.2 Attributes

The NSSFFunction 1OC includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30]) and the

following attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
pLMNIdList M T T F T
sBIFQDN M T T F T
sNSSAIList M T T F T
cNSlIdList O T T F T
managedNFProfile M T T F T
commModelList M T T F T

5.3.11.3 Attribute constraints
None.
5.3.11.4 Notifications

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

5.3.12.1 Definition

ThisOC is defined for only purpose to describe the 10Cs representing its interaction interface with 5GC (i.e. EP_Rx
and EP_ND5). It has no any attributes defined.

5.3.13 DNFunction

5.3.131 Definition

ThisOC is defined for only purpose to describe the | OCs representing Data Network (DN) interaction interface with
5GC (i.e. EP_NBG). It has no any attributes defined.

5.3.14 SMSFFunction

5.3.14.1

This 10C represents the SMSF function defined in 3GPP TS 23.501 [2].

Definition

5.3.14.2

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

Attributes

Attribute name S isReadable | isWritable isinvariant | isNotifyable
pLMNIdList M T T F T
managedNFProfile M T T F T
commModelList M T T F T

5.3.14.3 Attribute constraints
None.
5.3.14.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.15 LMFFunction

5.3.15.1

Definition

This1OC represents the LMF function defined in 3GPP TS 23.501 [2].

5.3.15.2

Attributes

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

following attributes:
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Attribute name S isReadable isWritable isinvariant | isNotifyable

pLMNIdList M T T F T
managedNFProfile M T T F T
commModelList M T T F T

5.3.15.3 Attribute constraints

None.

5.3.154 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.16 NGEIRFunction

5.3.16.1
This 1OC represents the 5G-EIR function in 5GC. For more information about the 5G-EIR, see 3GPP TS 23.501 [2].

Definition

5.3.16.2

The NGEIRFunction 1OC includes attributes inherited from ManagedFunction 10C (defined in TS 28.622[30]) and the
following attributes:

Attributes

Attribute name S isReadable | isWritable isinvariant | isNotifyable
pLMNIdList M T T F T
sNSSAIList CM T T F T
managedNFProfile M T T F T
commModelList M T T F T

5.3.16.3 Attribute constraints
Name Definition

sNSSAIList S Condition: network slicing feature is supported.

5.3.16.4 Notifications

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

5.3.17 SEPPFunction

5.3.17.1

This IOC represents the SEPP function which support message filtering and policing on inter-PLMN control plane
interface. For more information about the SEPP, see 3GPP TS 23.501 [2].

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

following attributes:

Attribute name

isReadable

isWritable

islnvariant

isNotifyable

pLMNTd

F

SEPPType

SEPPI1d

fqdn

ZIZ IS

—|—|—|

F
F
T

|||

|||

5.3.17.3 Attribute constraints

None.

5.3.174 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.18 NWDAFFunction

5.3.18.1 Definition

ThisOC represents the NWDAF function in 5GC. For more information about the NWDAF, see 3GPP TS 23.501 [2].

5.3.18.2 Attributes

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

the following attributes:

Attribute name

isReadable

isWritable

islnvariant

isNotifyable

pLMNTdLisSt

SBIFQDN

SNSSAIList

managedNFProfile

commModelList

networkSlicelnfolList

(@) (@)
21z|z|8z|z|0

||| ||

||| ||

—H|m{m|m{m|Tm

||| ||

5.3.18.3 Attribute constraints

Name

Definition

sNSSAIList S

Condition: Network slicing feature is supported.

networkSlicelnfoList
Support Qualifier

Condition: Network slicing feature is supported and the NWDAF is
allowedauthorized to collect the management data of the network

slices.

5.3.184 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.
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5.3.19 EP_N2
5.3.19.1 Definition

This IOC represents the N2 interface between (R)AN and AMF, which isdefined in 3GPP TS 23.501 [2].

5.3.19.2 Attributes

The EP_N2 10C includes attributes inherited from EP_RP IOC (defined in TS 28.622[30]) and the following attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (@) T T F T
remoteAddress o) T T E T
5.3.19.3 Attribute constraints
None.
5.3.19.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.20 EP_N3

5.3.20.1 Definition

This 10C represents the N3 interface between (R)AN and UPF, which is defined in 3GPP TS 23.501 [2].

5.3.20.2 Attributes

The EP_N3 10C 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 E T
remoteAddress (0] T T F T
Attribute related to role
epTransportRef o) T F E T

5.3.20.3 Attribute constraints
None.
5.3.20.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.21 EP_N4

53211 Definition

This 10C represents the N4 interface between SMF and UPF, which is defined in 3GPP TS 23.501 [2].
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The EP_N4 10C includes attributes inherited from EP_RP IOC (defined in TS 28.622[30]) and the following attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (0] T T F T
remoteAddress o) T T E T
5.3.21.3 Attribute constraints
None.
5.3.21.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.22 EP N5

53221 Definition

This 10C represents the N5 interface between PCF and AF, which is defined in 3GPP TS 23.501 [2].

5.3.22.2 Attributes

The EP_N5 10C 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 E T
remoteAddress o) T T E T
5.3.22.3 Attribute constraints
None.
5.3.22.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.23 EP_N6

5.3.23.1 Definition

This IOC represents the N6 interface between UPF and DN, which is defined in 3GPP TS 23.501 [2].

5.3.23.2 Attributes

The EP_N6 10C includes attributes inherited from EP_RP IOC (defined in TS 28.622[30]) and the following attributes:
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Attribute name S isReadable isWritable isinvariant | isNotifyable
localAddress (@) T T F T
remoteAddress o) T T E T
5.3.23.3 Attribute constraints
None.
5.3.234 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.24 EP_N7

53241 Definition

This 10C represents the N7 interface between SMF and PCF, which is defined in 3GPP TS 23.501 [2].

5.3.24.2 Attributes

The EP_N7 10C 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 E T
remoteAddress (0] T T F T
5.3.24.3 Attribute constraints
None.
5.3.24.4 Notifications

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

5.3.25 EP_N8

5.3.25.1 Definition

This |OC represents the N8 interface between AMF and UDM, which isdefined in 3GPP TS 23.501 [2].

5.3.25.2 Attributes

The EP_N8 10C includes attributes inherited from EP_RP IOC (defined in TS 28.622[30]) and the following attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (0] T T F T
remoteAddress (@) T T F T
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The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.26 EP_N9

5.3.26.1 Definition

This IOC represents the N7 interface between two UPFs, which is defined in 3GPP TS 23.501 [2].

5.3.26.2 Attributes

The EP_N9 10C includes attributes inherited from EP_RP IOC (defined in TS 28.622[30]) and the following attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (@) T T F T
remoteAddress (0] T T F T
5.3.26.3 Attribute constraints
None.
5.3.26.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.27 EP_N10

53271 Definition

This 10C represents the N10 interface between SMF and UDM, which is defined in 3GPP TS 23.501 [2].

5.3.27.2 Attributes
The EP_N10 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
localAddress 0 T T E T
remoteAddress o) T T E T

5.3.27.3 Attribute constraints
None.
5.3.27.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.
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5.3.28.2 Attributes
The EP_N11 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

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

5.3.28.3 Attribute constraints
None.
5.3.284 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.29 EP_N12

5.3.291 Definition

This 10C represents the N12 interface between AMF and AUSF, which isdefined in 3GPP TS 23.501 [2].

5.3.29.2 Attributes
The EP_N12 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
localAddress 0 T T E T
remoteAddress o) T T E T

5.3.29.3 Attribute constraints
None.
5.3.29.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.30 EP_N13

5.3.30.1 Definition

This IOC represents the N13 interface between AUSF and UDM, which is defined in 3GPP TS 23.501 [2].
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5.3.30.2 Attributes

The EP_N13 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (0] T T F T
remoteAddress (@) T T F T

5.3.30.3 Attribute constraints
None.
5.3.30.4 Notifications

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

5.3.31 EP _N14

53311 Definition

This |OC represents the N14 interface between two AMFs, which is defined in 3GPP TS 23.501 [2].

5.3.31.2 Attributes
The EP_N14 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress 0 T T E T
remoteAddress o) T T E T

5.3.31.3 Attribute constraints
None.
5.3.31.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.32 EP_NI15

5.3.321 Definition

This 10C represents the N15 interface between AMF and PCF, which is defined in 3GPP TS 23.501 [2].

5.3.32.2 Attributes

The EP_N15 IOC includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following

atributes:
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Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (@) T T F T
remoteAddress o) T T E T
5.3.32.3 Attribute constraints
None.
5.3.324 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.33 EP_NI16

5.3.33.1 Definition

This 10C represents the N16 interface between two SMFs, which isdefined in 3GPP TS 23.501 [2].

5.3.33.2 Attributes
The EP_N16 I10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress 0 T T E T
remoteAddress o) T T E T

5.3.33.3 Attribute constraints
None.
5.3.334 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.34 EP_N17

5.3.34.1 Definition

This IOC represents the N17 interface between AMF and 5G-EIR, which is defined in 3GPP TS 23.501 [2].

5.3.34.2 Attributes
The EP_N17 I10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:
Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (0] T T F T
remoteAddress (0] T T F T
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The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.

5.3.35 EP_N20

5.3.35.1 Definition

This IOC represents the N20 interface between AMF and SMSF, which isdefined in 3GPP TS 23.501 [2].

5.3.35.2 Attributes
The EP_N20 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (0] T T F T
remoteAddress (@) T T F T

5.3.35.3 Attribute constraints
None.
5.3.354 Notifications

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

5.3.36 EP_N21

5.3.36.1 Definition

This 10C represents the N21 interface between SMSF and UDM, which is defined in 3GPP TS 23.501 [2].

5.3.36.2 Attributes
The EP_N21 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress 0 T T E T
remoteAddress o) T T E T

5.3.36.3 Attribute constraints
None.
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The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.37 EP_N22

53371 Definition

This 10C represents the N22 interface between AMF and NSSF, which is defined in 3GPP TS 23.501 [2].

5.3.37.2 Attributes
The EP_N22 I10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

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

5.3.37.3 Attribute constraints
None.
5.3.374 Notifications

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

5.3.38 EP_N26

5.3.38.1 Definition

This IOC represents the N26 interface between AMF and MME, which is defined in 3GPP TS 23.501 [2].

5.3.38.2 Attributes
The EP_N26 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (0] T T F T
remoteAddress (@) T T F T

5.3.38.3 Attribute constraints
None.
5.3.384 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.
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This 10C represents the S5-C interface between SGW and SMF/PGW-C, which is defined in 3GPP TS 23.501 [2].

5.3.41.2 Attributes
The EP_S5C 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress o) T T E T
remoteAddress o) T T E T

5.3.41.3 Attribute constraints
None.
5.341.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.42 EP_S5U

53421 Definition

This 10C represents the S5-U interface between SGW and UPF/PGW-U, which is defined in 3GPP TS 23.501 [2].

5.3.42.2 Attributes
The EP_S5U 10C 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 E T
remoteAddress (0] T T F T

5.3.42.3 Attribute constraints
None.
5.3424 Notifications

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

5.3.43.1 Definition

This |OC represents the Rx interface between PCF and AF, which isdefined in 3GPP TS 23.501 [2].

5.3.43.2 Attributes

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

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

5.3.43.3 Attribute constraints

None.

5.3.434 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.44 EP_MAP_SMSC

53441 Definition

This |OC represents the MAP interface between SM SF and MSC-IWM SC/GM SC, which is defined in 3GPP TS 23.040
[22].

5.3.44.2 Attributes

The EP_MAP_SMSC I10C 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 0 T T E T
remoteAddress o) T T E T

5.3.443 Attribute constraints

None.

5.3.44 .4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.45 EP_NLS

5.3.45.1 Definition

This IOC represents the NLs interface between AMF and LMF, which is defined in 3GPP TS 23.501 [2].
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5.3.45.2 Attributes

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

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (0] T T F T
remoteAddress (@) T T F T

5.3.45.3 Attribute constraints
None.
5.3.454 Notifications

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

5.3.46 EP _NLG

5.3.46.1 Definition

This 10C represents the NLg interface between AMF and GMLC, which is defined in 3GPP TS 23.501 [2].

5.3.46.2 Attributes
The EP_NLG 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
localAddress 0 T T E T
remoteAddress o) T T E T

5.3.46.3 Attribute constraints
None.
5.3.46.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.47 EP_N27

53471 Definition

This |OC represents an end point of N27 interface between vNRF and hNRF, which is defined in 3GPP TS 29.510 [10].

5.347.2 Attributes

The EP_N27 I10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following

atributes:
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Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (@) T T F T
remoteAddress (@) T T F T
5.3.47.3 Attribute constraints
None.
5.3.47.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.48 EP_N31

5.3.48.1 Definition

This IOC represents an end point of N31 interface between vVNSSF and hNSSF, which is defined in 3GPP TS 29.531
[11].

5.3.48.2 Attributes

The EP_N31 I10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress 0] T T F T
remoteAddress 0] T T F T

5.3.48.3 Attribute constraints
None.
5.3.48.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.49 ExternalNRFFunction

5.3.49.1 Definition

This 10C represents external NRF function controlled by another management domain. For more information about the

NRF, see 3GPP TS 23.501 [2].

5.3.49.2 Attributes

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

and the following attributes:
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Attribute name S isReadable isWritable isinvariant | isNotifyable
id M T F F T
pLMNIdList M T T F T

5.3.49.3 Attribute constraints

None.

5.3.494 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.50 ExternalNSSFFunction

5.350.1 Definition

This 10C represents external NSSF function controlled by another management domain. For more information about
the NSSF, see 3GPP TS 23.501 [2].

5.3.50.2 Attributes

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

Attribute name S isReadable isWritable isinvariant | isNotifyable
id M T F F T
pLMNIdList M T T F T

5.3.50.3 Attribute constraints

None.

5.3504 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.51 AMFSet

5.351.1 Definition

This |OC represents the AMF Set which consists of some AMFs that serve a given area and Network Slice. For more
information about the AMF Set, see 3GPP TS 23.501 [2].

5.351.2 Attributes

The AMFSet 10C includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30]) and the
following attributes:
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Attribute name S isReadable isWritable isinvariant | isNotifyable
pLMNIdList M T T F T
NnRTAClist M T T F T
aMFSetld M T T F T
SNSSAIList CM T T F T
Attribute related to role
aMFRegionRef M T T F T
aMFSetMemberList M T T F T
5.3.51.3 Attribute constraints
Name Definition

sNSSAIList S

Condition: Network slicing feature is supported.

5.3514 Notifications

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

5.3.52 AMFRegion

5.352.1 Definition

This |OC represents the AMF Region which consists one or multiple AMF Sets. For more information about the AMF

Region, see 3GPP TS 23.501 [2].

5.352.2 Attributes

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

following attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
pLMNIdList M T T F T
nRTAClist M T T F T
aMFRegionld M T T F T
SNSSAILiIst CM T T F T

Attribute related to role
aMFSetListRef M T T F T
5.3.52.3 Attribute constraints
Name Definition

sNSSAIList S

Condition: Network slicing feature is supported.

5.3524 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.
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This IOC represents an external AMF functionality used in EN-DC. For more information about the AMF, see

5.3.53.1 Definition
3GPP TS 23.501[2].
5.3.53.2 Attributes

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

and the following attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
Id M T F F T
pLMNIdList M T T F T
aMFldentifier M T T F T
5.3.53.3 Attribute constraints
None.
5.3.53.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.54 ManagedNFProfile <<dataType>>

53541 Definition

This data type represents a Profile definition of a Managed NF (See TS 23.501 [2]).
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5.354.2 Attributes

(%)

Attribute Name isReada | isWritable | islnvariant | isNotifyab
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5.3.54.3 Attribute constraints

None.

5.354.4 Notifications

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

5.3.55 HostAddr <<choice>>

5.355.1 Definition

This <<choice>> stereotype represents one of a set of data types as shown in Figure 5.3.55.1-1: HostAddr <<choice>>
for data types.
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<<choice>>
HostAddr

N

<<dataType>> <<dataType>>
IpAddress Fqdn

+hostAddr: String +hostAddr: String

Figure 5.3.55.1-1: HostAddr <<choice>> for data types

NOTE: The IpAddress can be |Pv4 address (See RFC 791 [24]) or |Pv6 address (See RFC 2373 [25]). Refer TS
23.003 [5] for Fgdn.

5.3.56 NFInfo <<choice>>

5.356.1 Definition

This <<choice>> stereotype represents one of a set of datatypes as shown in Figure 5.3.56.1-1: NFInfo <<choice>> for
datatypes.

< <choice>>
—_— - NFInfo - >
<<dataType>> <<dataType>> <<dataType>> <<dataType>> <<dataType>>
Amflnfo UdrInfo UdmInfo AusflInfo UpfInfo

Figure 5.3.56.1-1: NFInfo choice for data types

NOTE: The Amflnfo <<dataType>> is chosed for AFMFunction, the Udrinfo <<dataType>> is chosed for
UDRFunction, the Udminfo <<dataType>> is chosed for UDMFunction, the Ausfinfo<<dataType>> is
chosed for AUSFFunction, the Upflnfo <<dataType>> is chosed for UPFFunction

5.3.57 Udminfo <<dataType>>

5.357.1 Definition

This data type represents a generic NFProfile definition (See TS 23.501 [22]).

5.357.2 Attributes

Attribute Name S isReada | isWritable | islnvariant | isNotifyab
ble le
nFSrvGroupld M T F F F
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The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

5.3.58 Ausflnfo <<dataType>>

5.3.58.1

Definition

This data type represents a generic NFProfile definition (See TS 23.501 [22]).

5.3.58.2 Attributes
Attribute Name isReada | isWritable | islnvariant | isNotifyab
ble le
nFSrvGroupld T F T F
5.3.58.3 Attribute constraints
None.
5.3.58.4 Notifications

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

5.3.59 Upfinfo <<dataType>>

5.3.59.1

Definition

This data type represents a generic NFProfile definition (See TS 23.501 [22]).

5.3.59.2 Attributes
Attribute Name isReada | isWritable | islnvariant | isNotifyab
ble le
smfServingAreas T T F T
5.3.59.3 Attribute constraints
None.
5.3.59.4 Notifications

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

5.3.60 Void
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5.3.61 Udrinfo <<dataType>>

5.3.61.1 Definition
This data type represents UDR specific datain NFProfile definition (See TS 23.501 [22]).

5.361.2 Attributes

Attribute Name S isReada | isWritable | islnvariant | isNotifyab
ble le
supportedDataSetlds o) T T S T
nFSrvGroupld [e) T T E T

5.3.61.3 Attribute constraints

None.

5.3614 Notifications

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

5.3.62 EP_N32

5.3.62.1 Definition

This IOC represents an end point of N32 interface between cSEPP and pSEPP, which is defined in 3GPP TS 23.501 [2]
and 33.501 [52].

5.3.62.2 Attributes

The EP_N32 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
remotePImnld M T T F T
remoteSeppAddress M T T F T
remoteSeppld 0 T T F T
n32cParas 0 T T F T
n32fPolicy 0] T T F T
withlPX M T T F T

5.3.62.3 Attribute constraints

None.

5.3.62.4 Notifications

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

5.3.63.1 Definition

This IOC represents the properties, known by the management function, of a SEPP managed by another management
function. For more information about SEPPFunction, see subclause 5.3.17.

5.3.63.2 Attributes

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

Attribute S isReadable isWritable isInvariant isNotifyable
name
pLMNId M T F F T
sSEPPI1d M T F T T
fqdn M T = F T

5.3.63.3 Attribute constraints

None.

5.3.634 Notifications

The common notifications defined in subclause 5.5 are valid for this 10C, without exceptions or additions.
5.3.64 SEPPFunction <<ProxyClass>>

5.364.1 Definition

This 10C represents an <<10C>>SEPPFunction and <<lI0C>>External SEPPFunction.

5.3.64.2 Attributes

See that defined in <<10C>>SEPPFunction and <<l10C>>External SEPPFunction.

5.3.64.3 Attribute constraints

See respective |OCs.

5.3.64.4 Notifications
See respective |0Cs.

5.3.65 NEFFunction

5.3.65.1 Definition
This 10C represents the NEF function in 5GC. For more information about the NEF, see 3GPP TS 23.501 [2].

5.3.65.2 Attributes

The NEFFunction 10C includes attributes inherited from ManagedFunction |OC (defined in TS 28.622[30]) and the
following attributes:
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Attribute name

isReadable

isWritable

islnvariant

isNotifyable

SBIFQDN

sSNSSAIList

managedNFProfile

capabilityList

iSCAPIFSup

tailList

taiRangelist

routeTolLocsdnai

olololz|z|z|8|z|»

||| ||

T|n|n|n|-|= ||~

—|=|=|=|7|7n|7n|m

T|n|n|n||= ||~

5.3.65.3 Attribute constraints

Name

Definition

sNSSAIList S

Condition: Network slicing feature is supported.

5.3.654 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.66 SCPFunction

5.3.67.1 Definition

This |OC represents a Service Communication Proxy, which is defined in 3GPP TS 23.501 [2].

5.3.67.2 Attributes

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

following attributes:

Attribute name S isReadable | isWritable islnvariant | isNotifyable
supportedFuncList M T T F T
address M T T F T
5.3.67.3 Attribute constraints
None.

5.3.674 Notifications

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

5.3.68 SupportedFunction <<dataType>>

5.3.68.1 Definition

This dataType represents a functionality supported by a SCP, which is defined in 3GPP TS 23.501 [2].
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Attribute name

isReadable

isWritable

islnvariant

isNotifyable

function

T

T

F

T

policy

o|»n

T

T

F

T

5.3.68.3

None.

5.3.68.4

The subclause 5.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

5.3.69 CommModel <<dataType>>

5.3.69.1

Attribute constraints

Notifications

Definition

This data type represents a communication model definition (See TS 23.501 [22]).

5.3.69.2

Attributes

Attribute Name

(%)

isReada
ble

isWritable

islnvariant

isNotifyab

le

groupld

commMode I Type

targetNFServicelList

commModelConfigurat
ion

S5

|||

—|—|—|

m{m|m|(m

|||

5.3.69.3

None

5.3.69.4

The subclause 5.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

Attribute constraints

Notifications

5.3.70 QFQoSMonitoringControl

5.3.70.1

Definition

This |OC specifies the capabilities and properties for control of QoS monitoring per QoS flow per UE for URLLC
service. For more information about QoS monitoring per QoS flow per UE, see 3GPP TS 23.501 [2].

If the QoS monitoring per QoS flow per UE is enabled, the SMF requests the PSA UPF to perform the QoS monitoring
per QoS flow per UE based on the attributes of the instance of this IOC.

5.3.70.2

Attributes

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

isReadable

isWritable

isinvariant | isNotifyable

gFQoSMonitoringState

T

n

gFMonitoredSNSSAIls

gFMonitored5Qls

isEventTriggeredQFMonitoringSupported

isPeriodicQFMonitoringSupported

isSessionReleasedQFMonitoringSupported

IS SIS

gFPacketDelayThresholds

gFMinimumWaitTime

gFMeasurementPeriod

||| |||

—|=|=|m|m|m|A]H

m|mm|m|m{m|m{m

||| || ][]

5.3.70.3 Attribute constraints

Name

Definition

qFPacketDelayThresholds S

Condition: isEventTriggeredQFMonitoringSupported

attribute of the same MOlI is set to “Yes”.

gFMinimumWaitTime S

Condition: iseventTriggeredQFMonitoringSupported

attribute of the same MOI is set to “Yes”.

gFMeasurementPeriod S

Condition: isPeriodicQFMonitoringSupported attribute of the
same MOl is set to “Yes”.

5.3.704 Notifications

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

5.3.71 QFDelayThresholdsType <<dataType>>

53.71.1 Definition

This data type specifies the thresholds for reporting the packet delay for QoS monitoring per QoS flow per UE, see TS

29.244 [56].

5.3.71.2 Attributes

Attribute name S isReadable isWritable isinvariant isNotifyable
thresholdDI M T T F T
thresholdul M T T F T
thresholdRtt M T T F T

53713 Attribute constraints

None

53714 Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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This IOC specifies the capabilities and properties for control of GTP-U path QoS monitoring. For more information

about the GTP-U path QoS monitoring, see 3GPP TS 23.501 [2].

If the GTP-U path QoS monitoring is enabled, the SMF requests the UPF(s) and NG-RAN to perform the GTP-U path

QoS monitoring based on the attributes of the instance of this 10C.

5.3.72.2 Attributes

The GtpUPathQoSMonitoringControl OC includes attributes inherited from Top |OC (defined in TS

28.622[30]) and the following attributes:

Attribute name

isReadable

isWritable

islnvariant

isNotifyable

gtpUPathQoSMonitoringState

F

gtpUPathMonitoredSNSSAls

monitoredDSCPs

isEventTriggeredGtpUPathMonitoringSupported

isPeriodicGtpUMonitoringSupported

islmmediateGtpUMonitoringSupported

gtpUPathDelayThresholds

gtpUPathMinimumWaitTime

gtpUPathMeasurementPeriod

olola
21212z|z|zlz|z|z|w

||| |||

|| |m|n|n|=|—|~

mmmm|m|m|m|m

||| |||~

5.3.72.3 Attribute constraints

Name

Definition

gtpUPathDelayThresholds S

Condition: isEventTriggeredGtpUPathMonitoringSupported

attribute of the same MOI is set to “Yes”.

gtpUPathMinimumWaitTime S

Condition: isEventTriggeredGtpUPathMonitoringSupported

attribute of the same MOI is set to “Yes”.

gtpUPathMeasurementPeriod S

Condition: isPeriodicGtpUMonitoringSupported attribute of

the same MOl is set to “Yes”.

5.3.724 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.73 GtpUPathDelayThresholdsType <<dataType>>

5.3.73.1 Definition

This data type specifies the thresholds for reporting the packet delay for GTP-U path QoS monitoring, see TS 29.244

[56].
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5.3.73.2 Attributes

Attribute name S isReadable isWritable isinvariant isNotifyable
n3AveragePacketDelayThreshold M T T F T
n3MinPacketDelayThreshold M T T F T
n3MaxPacketDelayThreshold M T T F T
n9AveragePacketDelayThreshold M T T F T
n9MinPacketDelayThreshold M T T F T
n9MaxPacketDelayThreshold M T T F T

5.3.73.3 Attribute constraints

None

5.3.734 Notifications

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

5.3.75 Configurable5QIlSet

5.3.75.1 Definition
This IOC specifies the pre-configured 5QIs, including their QoS characteristics, see 3GPP TS 23.501 [2].

5.3.75.2 Attributes
The Configurable5Q1Set I0OC includes attributes inherited from Top |OC (defined in TS 28.622[30]) .

5.3.75.3 Attribute constraints

None.

5.3.75.4 Notifications

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

5.3.76.1 Definition

This specifies the 5QI value and the corresponding QoS characteristics for a 5Ql.
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5.3.76.2 Attributes

Attribute name S isReadable isWritable isinvariant isNotifyable
fiveQlvalue M T T/F (NOTE) F T
resourceType M T T/F (NOTE) F T
prioritylLevel o] T T/F (NOTE) F T
packetDelayBudget ®) T T/F (NOTE) F T
packetErrorRate ®) T T/F (NOTE) F T
averagingWindow ©) T T/F (NOTE) F T
maximumDataBurstVolume o] T T/F (NOTE) F T

PCF is not deployed; The isWritable qualifier is "F" otherwise.

NOTE: The isWritable qualifier is "T" if the attribute 1) describes a 5Ql in Configurable5QISet MOI, or 2)
describes a 5QI in Dynamic5Q1Set MOI which is associated to PCFFunction MOI or SMFFunction MOI when the

constraints

5.3.76.3 Attribute
None
5.3.76.4 Notifications

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

5.3.77

5.3.77.1

This data type specifies the Packet Error Rate of a configurable 5Ql.

5.3.77.2

Definition

Attributes

PacketErrorRate <<dataType>>

Attribute name S isReadable isWritable isinvariant isNotifyable
scalar M T T/F (NOTE) F T
exponent M T T/F (NOTE) F T

PCF is not deployed; The isWritable qualifier is "F" otherwise.

NOTE: The isWritable qualifier is “T” if the attribute 1) describes a 5QI in Configurable5Q1Set MOI, or 2)
describes a 5QI in Dynamic5Q1Set MOI which is associated to PCFFunction MOI or SMFFunction MOI when the

constraints

53773 Attribute
None
53774 Notifications

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

5.3.78 Fi1veQiDscpMappingSet

5.3.78.1

Definition

This IOC specifies the set of mapping between 5QIs and DSCP.
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The FiveQiDscpMappingSet 10C includes attributes inherited from Top 10C (defined in TS 28.622[30]) and the

following attributes:

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
fiveQiDscpMappingList M T T F T
5.3.78.3 Attribute constraints
None.
5.3.78.4 Notifications
The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.79 FiveQiDscpMapping <<dataType>>

5.3.79.1 Definition

This data type specifies the mapping between 5QIs to DSCP.

5.3.79.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable

FfiveQlvalues M T T F T
dscp M T T F T

5.3.79.3 Attribute constraints

None

5.3.79.4 Notifications

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

5.3.80 PredefinedPccRuleSet

5.3.80.1

This |OC specifies the predefined PCC rules, which are configured to SMF and referenced by PCF, see
3GPP TS 23.503 [59].

Definition

5.3.80.2

The PredefinedPccRuleSet I0C includes attributes inherited from Top IOC (defined in TS 28.622[30]) and the
following attributes:

Attributes
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Attribute name

S isReadable

isWritable

islnvariant

isNotifyable

predefinedPccRules

T F

T

5.3.80.3 Attribute constraints

None.

5.3.80.4 Notifications

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

5.3.81 PccRule <<dataType>>

5.381.1 Definition

This data type specifies the PCC rule, see TS 29.512 [60].

5.3.81.2 Attributes

Attribute name

(0]

isReadable

isWritable

islnvariant

isNotifyable

pccRuleld

<

T

T

F

T

FflowlnfolList

@]
<

applicationld

@]
<

appDescriptor

@]

contentVersion

@]

precedence

@]
<

afSigProtocol

isAppRelocatable

isUeAddrPreserved

qgosData

altQosParams

trafficControlData

conditionData

tscailnputUl

tscai InputDlI

0|0|0|Z|0|Z|0|0|0o

||| === A] =] A1 A]A]A]A

||| === A] =] A1 A]A]A]A

MM m{m{mmmmm T T T T m

||| === A] =] A1 A=A

5.3.81.3 Attribute constraints

Name

Definition

flowInfoList S

Condition: The applicationld is not supported.

applicationld S

Condition: The FlowlnfolList is not supported.

precedence S

Condition: The flowlInfoList is provided.

5.3814 Notifications

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

5.3.82.1 Definition

This data type specifies the flow information of a PCC rule.

5.3.82.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
flowDescription M T T F T
ethFlowDescription M T T F T
packFiltld M T T F T
packetFilterUsage M T T F T
tosTrafficClass M T T F T
spi M T T F T
TflowLabel o) T T F T
flowDirection M T T F T

5.3.82.3 Attribute constraints

None

5.3.824 Notifications

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

5.3.83.1 Definition

This data type describes an Ethernet flow.

5.3.83.2 Attributes

Attribute name S isReadable isWritable isinvariant isNotifyable
destMacAddr M T T F T
ethType M T T F T
fDesc CM T T F T
fDir M T T F T
sourceMacAddr M T T F T
vlanTags M T T F T
srcMacAddrEnd ) T T F T
destMacAddrEnd ) T T F T

5.3.83.3 Attribute constraints
Name Definition
fDesc S Condition: The ethType is IP.
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5.3.834 Notifications

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

5.384.1 Definition

This data type specifies the QoS control policy data for a service flow of aPCC rule.

5.3.84.2 Attributes
Attribute name S isReadable isWritable isInvariant isNotifyable

qgoslid M T T F T
fiveQlValue M T T F T
maxbrUl ) T T F T
maxbrDI ) T T F T
gbrul @) T T F T
gbrDI @] T T F T
arp M T T F T
gosNotificationControl o) T T F T
reflectiveQos @) T T F T
sharingKeyDI o) T T F T
sharingKeyUl o) T T F T
maxPacketLossRateDI @) T T F T
maxPacketLossRateUl @] T T F T
extMaxDataBurstVvol ) T T F T

5.3.84.3 Attribute constraints

None.

5.3.844 Notifications

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

5.3.85 ARP <<dataType>>

5.3.85.1 Definition

This data type specifies the allocation and retention priority of a QoS control policy.

5.3.85.2 Attributes

Attribute name S isReadable isWritable isinvariant isNotifyable

prioritylLevel M T T F T
preemptCap M T T F T
preemptVuln M T T F T
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5.3.85.3 Attribute constraints

None

5.3.854 Notifications

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

5.3.86.1 Definition

This data type specifies the traffic control datafor a service flow of aPCC rule.

5.3.86.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
tcld M T T F T
flowStatus M T T F T
redirectinfo ] T T F T
addRedirectinfo ) T T F T
muteNotif ] T T F T
trafficSteeringPol1dDI o) T T F T
trafficSteeringPolldul @) T T F T
routeTolLocs M T T F T
traffCorrelnd o] T T F T
upPathChgEvent o) T T F T
steerFun 0] T T F T
steerModeDl ] T T F T
steerModeUl ] T T F T
mulAccCtrl ) T T F T
SsNSSAIList O T T F T

5.3.86.3 Attribute constraints

None

5.3.86.4 Notifications

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

5.3.87.1 Definition

This data type specifies the redirect information for traffic control in the PCC rule.
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5.3.87.2 Attributes

Attribute name S isReadable isWritable isinvariant isNotifyable
redirectEnabled M T T F T
redirectAddressType M T T F T
redirectServerAddress M T T F T

5.3.87.3 Attribute constraints

None

5.3.87.4 Notifications

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

5.3.88.1 Definition
This data type specifies alist of location which the traffic shall be routed to for the AF request.

5.3.88.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
routelnfo CM T T F T
routeProfld CM T T F T

5.3.88.3 Attribute constraints

Name Definition
routelnfo S Condition: The routeProfld is not supported.
routeProfld S Condition: The routelnfo is not supported.

5.3.88.4 Notifications

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

5.3.89.1 Definition

This data type specifies the traffic routing information.
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5.3.89.2 Attributes

Attribute name S isReadable isWritable isinvariant isNotifyable
ipv4Addr CM T T F T
ipv6Addr CM T T F T
portNumber M T T F T

5.3.89.3 Attribute constraints

Name Definition
ipv4Addr S Condition: The ipv6Addr is not supported.
ipvbAddr S Condition: The 1pv4Addr is not supported.

5.3.894 Notifications

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

5.3.90.1 Definition
This data type specifies the information about the AF subscriptions of the UP path change, see TS 29.512 [60].

5.3.90.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
notificationUri M T T F T
notifCorreld M T T F T
dnaiChgType M T T F T
afAcklind ) T T F T

5.3.90.3 Attribute constraints

None

5.3.904 Notifications

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

5.391.1 Definition
This data type specifies the traffic distribution rule, see TS 29.512 [60].
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5.3.91.2 Attributes
Attribute name S isReadable isWritable isinvariant isNotifyable
steerModeValue M T T F T
active CM T T F T
standby @) T T F T
threeGLoad CM T T F T
prioAcc CM T T F T
5.3.91.3 Attribute constraints
Name Definition

active S

Condition: The steerModeValue supports
“ACTIVE_STANDBY".

threeGLoad S

Condition: The steerModeValue supports
“LOAD_BALANCING".

prioAcc S

Condition: The steerModeValue supports
“PRIORITY_BASED".

53914 Notifications

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

5.3.92 ConditionData <<dataType>>

5.3.92.1 Definition

This data type specifies the condition datafor a PCC rule.

5.3.92.2 Attributes

Attribute name S isReadable isWritable isinvariant isNotifyable
condld M T T F T
activationTime o) T T F T
deactivationTime @) T T F T
accessType ] T T F T
ratType ) T T F T

5.3.92.3 Attribute constraints

None

5.3924 Notifications

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

5.3.93.1 Definition

This data type specifies the transports TSCAI input parameters for TSC traffic at the ingress interface of the DS-TT/UE
for aPCCrule, see TS 29.512 [60].

5.3.93.2 Attributes

Attribute name S isReadable isWritable isinvariant isNotifyable
periodicity @] T T F T
burstArrivalTime ) T T F T

5.3.93.3 Attribute constraints

None

5.3.934 Notifications

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

5.3.94 Dynamic5QISet

5.3941 Definition

This IOC specifies the dynamically assigned 5QIs including their QoS characteristics, see 3GPP TS 23.501 [2]. The
instance of this 1OC shall not be created or modified by the MnS consumer except for the instance associated to
PCFFunction MOI or SMFFunction MOI when the PCF is not deployed.

5.3.94.2 Attributes

The Dynamic5Q1Set IOC includes attributes inherited from Top |OC (defined in TS 28.622[30]).

5.3.94.3 Attribute constraints

None.

5.3944 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.
5.3.95 NetworkSlicelnfo <<dataType>>

5.3951 Definition

This data type represents information of network slice when the NWDAF is authorized to collect the management data
of the network dlice.

5.3.95.2 Attributes
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Attribute Name S isReadable| isWritable | islnvariant |isNotifyable
cNSI1d CM T T F T
networkSliceRef M T T F T
5.3.95.3 Attribute constraints
Name Definition
cNSIid S Condition: Network slicing feature is supported and the NSI ID is
configured for identifying the Core Network part of a Network Slice
instance when multiple Network Slice instances of the same Network
Slice are deployed, and there is a need to differentiate between
them in the 5GC.
5.3.954 Notifications

The subclause 5.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
5.3.96 NSACFFunction

5.3.96.1 Definition

This 10C represents the Network Slice Admission Control Function (NSACF) in 5GC. The NSACF monitors and
controls the number of registered UEs per network dice for the network dlices that are subject to Network Slice
Admission Control (NSAC). The NSACEF is configured with the maximum number of UES per network slice and the
maximum number of PDU Sessions per network slice which are allowed to be served by each network slice that is
subject to NSAC. For more information about the NSACF and admission control procedure, see 3GPP TS 23.501 [2]
and 3GPP TS 23.502 [2].

5.3.96.2 Attributes

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

Attribute name S isReadable | isWritable isinvariant | isNotifyable
managedNFProfile M T T E T
nsacfilnfoSnssailist M T T F T

5.3.96.3 Attribute constraints
None
5.3.96.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.97 Snssailnfo <<dataType>>

5.3971 Definition

This data type defines generic information for a SSNSSAI.

5.3.97.2 Attributes
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Attribute Name S isReadable| isWritable | islnvariant |isNotifyable
pLMNInfo M T T F T
administrativeState M T T F T
5.3.97.3 Attribute constraints
None
5.3.97.4 Notifications

The subclause 5.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
5.3.98 NsacflnfoSnssai <<dataType>>

5.3.98.1 Definition

This data type defines NSACF specific information per S-NSSAI .

5.3.98.2 Attributes

isWritable | islnvariant

F

Attribute Name isReadable
snssai Info
isSubjectToNsac
maxNumberofUEs
eACMode
activeEacThreshhold
deactiveEacThreshhold
numberofUEs

uEldList

tailListtAl
maxNumberofPDUSession
S

isNotifyable

z|olo|o|2|28z|z|z|»
I e BB
||| |m|=|=]A
mmm{m|m{m|mm|m
||| |||

5.3.98.3 Attribute constraints

Definition
Condition: early access control feature is supported.
Condition: early access control feature is supported.
Condition: early access control feature is supported.

Name

eACMode S
activeEacThreshhold S
deactiveEacThreshhold S

5.3.98.4 Notifications

The subclause 5.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

5.3.99 EP_N60

5.3.99.1

This IOC represents the N60 interface between AMF and ASACF, which isdefined in 3GPP TS 23.501 [2].

Definition
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5.3.99.2

The EP_N60 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
localAddress o) T T E T
remoteAddress o) T T E T
5.3.99.3 Attribute constraints
None.

5.3.994 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.100 EP_N33

5.3.100.1 Definition

This IOC represents the N33 interface between NEF and AF, which isdefined in 3GPP TS 23.501 [2].

5.3.100.3  Attributes
The EP_N33 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress o) T T E T
remoteAddress o) T T E T

5.3.100.3  Attribute constraints
None.
5.3.100.4  Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.101 DDNMFFunction

5.3.101.1 Definition

This |OC represents the 5G DDNMF which isthe logical function handling network related actions required for
dynamic 5G ProSe Direct Discovery. For more information about the 5G DDNMF, see 3GPP TS 23.304 [73].

5.3.101.2 Attributes

The DDNMFFunction IOC includes attributes inherited from ManagedFunction 1OC (defined in TS 28.622[30]) and the

following attributes:
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Attribute name

isReadable

isWritable

islnvariant

isNotifyable

pLMNTd

SBIFQDN

managedNFProfile

commModelList

SR

— |||

— |||

m(m{mm

|||

5.3.101.3 Attribute constraints

None.

5.3.101.4 Notifications

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

5.3.102 EP_Npc4

5.3.102.1 Definition

This IOC represents the Npc4 interface between the UDM and 5G DDNMF, which is defined in 3GPP TS 23.304 [73].

5.3.102.2  Attributes
The EP_Npc4 |0C 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 (0] T T F T
remoteAddress (@) T T F T

5.3.102.3  Attribute constraints
None.
5.3.102.4  Notifications

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

5.3.103 EP_Npc6

5.3.103.1 Definition

This IOC represents the Npc6 interface between the 5G DDNMF in the HPLMN and the 5G DDNMF inalLoca PLMN
(5G ProSe Direct Discovery), which isdefined in TS 23.304 [73].

5.3.103.2 Attributes

The EP_Npc6 |0C includes attributes inherited from EP_RP 10OC (defined in TS 28.622[30]) and the following

attributes:
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Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress (@) T T F T
remoteAddress o) T T E T
5.3.103.3  Attribute constraints
None.
5.3.103.4  Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.

5.3.104 EP_Npc7

5.3.104.1 Definition

This |OC represents the Npc7 interface between the 5G DDNMF in the HPLMN and the 5G DDNMF in the VPLMN,

which isdefined in TS 23.304 [73].

5.3.104.2  Attributes
The EP_Npc7 |OC includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:

Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress 0 T T E T
remoteAddress o) T T E T
5.3.104.3  Attribute constraints
None.
5.3.104.4  Notifications
The common notifications defined in clause 5.5 are valid for this |OC, without exceptions or additions.

5.3.105 GUAMInfo <<dataType>>

5.3.105.1 Definition

This <<dataType>> represents the GUAM identifier, a global unique identifier for the AMF.
5.3.105.2  Attributes

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
pLMNId M T T F T
aMFldentifier M T T F T
5.3.105.3  Notifications

The <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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5.3.106 TaiRange <<dataType>>
5.3.106.1 Definition
This <<dataType>> represents the range of TAls.
5.3.106.2  Attributes
Attribute name isReadable | isWritable | islnvariant | isNotifyable
pLMNId M T T F T
nRTACRangeList M T T F T
5.3.106.3  Notifications
The <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
5.3.107 nRTACRange <<dataType>>
5.3.107.1 Definition
This <<dataType>> represents the range of TACs.
5.3.107.2  Attributes
Attribute name S isReadable | isWritable | islnvariant | isNotifyable
nRTACstart o) T T F T
nRTACend O T T F T
nRTACpattern 0 T T F T

Either the start and end attributes, or the pattern attribute, shall be present.

5.3.107.3 Notifications

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

5.3.108 SCPInfo <<dataType>>

5.3.108.1 Definition

This <<dataType>> represents the information of a Service Communication Proxy (SCP) instance as defined in 3GPP

TS29.510[23].
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5.3.108.2 Attributes

Attribute name isReadable | isWritable | isInvariant | isNotifyable

scpbomainlnfolList

T

scpPrefix

scpPorts

addressDomains

ipv4Addresses

ipv6Prefixes

ipv4AddrRanges

ipv6PrefixRanges

servedNfSetldList

remotePImnList

O|0|0|0|0|0|0|O|o|00] »
I e 1 1 BT ] B
I e B BT ] B
mm|mm|m{m|m{m|T|m
I e B BT ] B

ipReachability

5.3.108.3 Notifications

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

5.3.109.1 Definition

This <<dataType>> represents the SCP domain specific information as defined in 3GPP TS 29.510 [23].

5.3.109.2 Attributes

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
SCpFQND 0 T T F T
scpEndPoints o) T T E T
scpPorts O T T F T
scpPrefix (0] T T F T

If any of these attributesis present for a given SCP domain, it shall apply instead of the attributes fgdn, 1pv4Addresses
and I pv4Addresses within the NFProfile data type for the corresponding SCP Domain.

If none of these attributesis present for a given SCP domain, the attributes fqdn, |pv4Addresses, and |pv4Addresses
within the NFProfile data type shall apply for the corresponding SCP Domain.

If scpPorts attribute is present, it has precedence over the scpPorts attribute of Scplnfo.

5.3.109.3 Notifications

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

5.3.110.1 Definition

This <<dataType>> represents the | P end points considering both |Pv4 and |Pv6 addresses.
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5.3.110.2  Attributes
Attribute name S isReadable | isWritable | islnvariant | isNotifyable
hostAddr M T T F T
transport 0 T T F T
Port (o) T T F T
5.3.110.3  Notifications
The <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
5.3.111 IPv4AddressRange <<dataType>>
5.3.111.1 Definition
This <<dataType>> represents the range of |Pv4 addresses.
5.3.111.2  Attributes
Attribute name S isReadable | isWritable | islnvariant | isNotifyable
IPv4AddrRangeStart M T T F T
IPv4AddrRangeEnd M T T F T
5.3.111.3  Notifications
The <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
5.3.112 IPv6PrefixRange <<dataType>>
5.3.112.1 Definition
This <<dataType>> represents the range of |Pv6 address prefix.
5.3.112.2  Attributes
Attribute name S isReadable | isWritable | islnvariant | isNotifyable
IPv6PrefRangeStart M T T F T
IPv6PrefRangeEnd M T T F T
5.3.112.3  Notifications

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

5.3.113 EASDFFunction

5.3.113.1 Definition

This IOC represents the Edge Application Server Discovery Function (EASDF) in 5GC which can handle the DNS

messages according to the instruction from the SMF.

For more information about the 5G EASDF, see 3GPP TS 23.548 [78].

5.3.113.2 Attributes

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

following attributes:
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Attribute name Support isReadable isWritable isinvariant | isNotifyable
Qualifier
pLMNId M T T F T
sBIFQDN M T T = T
managedNFProfile M T T F T
serverAddr M T T F T

5.3.114 EP_Nxx

5.3.114.1 Definition

This |OC represents the Nxx interface between the EASDF and SMF, which isdefined in 3GPP TS 23.548[79].

5.3.114.2  Attributes
The EP_Nxx 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
atributes:
Attribute name Support isReadable isWritable islnvariant | isNotifyable
Qualifier

localAddress (0] T T F T

remoteAddress (0] T T F T
5.3.114.3  Attribute constraints
None.
5.3.114.4  Notifications

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

5.3.115 SNPNInfo <<dataType>>

5.3.115.1 Definition

This <<dataType>> represents the SNPN identifier and associated S-NSSAI.

5.3.115.2  Attributes

Attribute name isReadable | isWritable | islnvariant | isNotifyable
sNPNId M T T F T
SNSSAI CM T T = T
5.3.115.3  Attribute constraints

Name Definition

sSNSSAl Support Qualifier Condition: slicing feature is supported.
5.3.115.4  Notifications

The <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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5.3.116.2  Attributes
Attribute name S isReadable | isWritable | islnvariant | isNotifyable
mCC M T T E T
5.3.116.3  Notifications

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

5.3.117 EP_Npc8

5.3.117.1 Definition

This |OC represents the Npc8 interface between the PCF and 5G DDNMF, which is defined in 3GPP TS 23.304 [73].

5.3.117.2  Attributes
The EP_Npc8 I0C includes attributes inherited from EP_RP 10OC (defined in TS 28.622[30]) and the following
attributes:
Attribute name Support isReadable isWritable islnvariant | isNotifyable
Qualifier

localAddress (0] T T F T

remoteAddress (0] T T F T
5.3.117.3  Attribute constraints
None.
5.3.117.4  Notifications

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

5.3.118 DefaultNotificationSubscription <<dataType>>

5.3.118.1 Definition

This <<dataType>> represents the range of default notification subscriptions as defined in 3GPP TS 29.510 [23].
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5.3.118.2 Attributes

Attribute name S isReadable | isWritable | islnvariant | isNotifyable
notificationType M T 3 E =
cal lbackURI M T E
nlMessageClass o) T E E F
n2InformationClass e} T F F F
versions o) T F F =
binding 0 T F F F

5.3.118.3 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions.
5.3.119 EcmConnectionlinfo

5.3.119.1 Definition

This 10C contains attributes to enable ECSP management system to connect EDN NFs (i.e., EAS, ECS, and EES) to
5GC NFs (i.e., UPF, PCF, NEF, SCEF) (Seeclause 6.3.2, 6.3.4, 6.4.6 in TS 28.538 [ 79]).

5.3.119.2 Attributes

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

Attribute name Support | isReadable | isWritable | islnvariant | isNotifyable
Qualifier
eASServiceArea CM T T F T
eESServiceArea CM T T F T
eDNServiceArea CM T T F T
eASIpAddress CM T T F T
eESIpAddress CM T T F T
eCSlIpAddress CM T T F T
ednldentifier M T T F T
ecmConnectionType CM T T F T
5GCNfConnEcminfoList CM T T F T
uPFConnectionInfo CM T T F T

5.3.119.3 Attribute constraints

Name Definition
eASServiceArea S Condition: EAS connection to 5GC NF is supported
eASIpAddress S Condition: EAS connection to 5GC NF is supported
eESServiceArea S Condition: EES connection to 5GC NF is supported
eESIpAddress S Condition: EES connection to 5GC NF is supported
eDNServiceArea S Condition: EAS or ECS connection to 5GC NF is supported
eCSIpAddress S Condition: ECS connection to 5GC NF is supported
ecmConnectionType S Condition: EAS connection to 5GC NF is supported
5GCNfConnEcmiInfoList S Condition: EAS, EES, and ECS connections to 5GC NF is supported
uPFConnectioninfo S Condition: EAS connection to UPF is supported
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5.3.119.4 Notifications

The common notifications defined in subclause 5.5 are valid for this |OC, without exceptions or additions

5.3.120 5GCNfConnEcmInfo <<dataType>>

5.3.120.1 Definition

This data type specifies the 5GC NF connection information.

5.3.120.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
5GCNFType M T T = T
5GCNFIpAddress M T T F T
5GCNFRef M T T F T
Editor’ s note: Role based attribute of 5GCNfRef inside the dataType needs further work.
5.3.120.3  Attribute constraints
None
5.3.120.4  Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
5.3.121 UPFConnlInfo <<dataType>>
5.3.121.1 Definition
This data type specifies the UPF connection information.
5.3.121.2  Attributes
Attribute name S isReadable isWritable isInvariant isNotifyable
uPFIpAddress M T T F T
uPFRef M T T F T
5.3.121.3  Attribute constraints
None
5.3.121.4  Notifications

The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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This <<dataType>> represents the set of parameters supported by SMF for a given S-NSSAI.

5.3.122.2  Attributes
Attribute name isReadable | isWritable | islnvariant | isNotifyable
SNSSAI M T T F T
dnnSmfilnfolList M T T F T
5.3.122.3  Notifications
The <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
5.3.123 DnnSmfinfoltem <<dataType>>
5.3.123.1 Definition
This <<dataType>> represents the set of parameters supported by SMF for agiven DNN.
5.3.123.2  Attributes
Attribute name isReadable | isWritable | islnvariant | isNotifyable
dnn M T T = T
dnaiList (0] T T F T
5.3.123.3  Notifications

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

5.3.124 IpAddr <<dataType>>

5.3.124.1 Definition

This <<dataType>> represents the | P address that can be expressed using |Pv4 address or |Pv6 address or the IPv6
address prefix. This <<dataType>> shall include one of the aforementioned | P address expressions.

5.3.124.2  Attributes
Attribute name S isReadable | isWritable | islnvariant | isNotifyable
ipv4Addr (@) T T F T
ipv6Addr (@) T T F T
ipv6Prefix (0] T T F T
5.3.124.3  Notifications

The <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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54 Attribute definitions
54.1 Attribute properties

The following table defines the attributes that are present in several Information Object Classes (I0Cs) of the present
document.
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Attribute Name

Documentation and Allowed Values

Properties

aMFldentifier

The AMFI is constructed from an AMF Region ID, an AMF Set ID
and an AMF Pointer. The AMF Region ID identifies the region, the
AMF Set ID uniquely identifies the AMF Set within the AMF
Region, and the AMF Pointer uniquely identifies the AMF within
the AMF Set. (Ref. 3GPP TS 23.003 [13])

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

aMFSetld

It represents the AMF Set ID, which is uniquely identifies the AMF
Set within the AMF Region.

allowedValues: defined in subclause 2.10.1 of 3GPP TS 23.003
[13].

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

aMFSetMemberList

It is the list of DNs of AMFFunction instances of the AMFSet.

allowedValues: N/A

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

aMFRegionld

It represents the AMF Region ID, which identifies the region.

allowedValues: defined in subclause 2.10.1 of 3GPP TS 23.003
[13].

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

gUAMIdList

List of supported Globally Unique AMF Ids (GUAMIS).

type: GUAMInfo
multiplicity: 1.. *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

backup InfoAmfFai
lure

List of GUAMIs for which the AMF acts as a backup for AMF
failure.

type: GUAMInfo
multiplicity: 1.. *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

backup InfoAmfRem
oval

List of GUAMIs for which the AMF acts as a backup for planned
AMF removal.

type: GUAMInfo
multiplicity: 1.. *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

localAddress

This parameter specifies the localAddress including IP address
and VLAN ID used for initialization of the underlying transport.

First string is IP address, IP address can be an IPv4 address (See
RFC 791 [37]) or an IPv6 address (See RFC 2373 [38]).
Second string is VLAN Id (See IEEE 802.1Q [39]).

type: String
multiplicity: 2
isOrdered: True
isUnique: N/A
defaultValue: None
isNullable: False

remoteAddress

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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nfProfileList

It is a set of NFProfile(s) to be registered in the NRF instance.
NFProfile is defined in 3GPP TS 29.510 [23].

type: <<dataType>>
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

cNSlldList

Itis a set of NSI ID. NSI ID is an identifier for identifying the Core
Network part of a Network Slice instance when multiple Network
Slice instances of the same Network Slice are deployed, and there
is a need to differentiate between them in the 5GC. See NSI ID
definition in clause 3.1 of TS 23.501 [2] and subclause 6.1.6.2.7 of
3GPP TS 29.531 [24].

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

sSNSSAIList

See subclause 4.4.1.

pLMNInfoList

It defines the PLMN(s) of a Network Function.

type: PLMNInfo
multiplicity: 1.. *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

SBIFQDN

It is used to indicate the FQDN of the registered NF instance in
service-based interface, for example, NF instance FQDN structure
is:
nftype<nfnum>.slicetype<sliceid>.mnc<MNC>.mcc<MCC>.3gppn
etwork.org

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

interPImnFQDN

If the NF needs to be discoverable by other NFs in a different
PLMN, then an FQDN that is used for inter-PLMN routing as

specified in 3GPP TS 23.003 [13] shall be registered with the
NRF.

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

sBlServicelList

It is used to indicate the all supported NF services registered on
service-based interface.

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

NRTACList

It is the list of Tracking Area Codes (either legacy TAC or
extended TAC).

allowedValues:
Legacy TAC and Extended TAC are defined in clause 9.3.3.10 of
TS 38.413 [5].

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

tailList

The list of TAls.

type: TAI
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

taiRangelList

The range of TAls.

type: TAIRange
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
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sNssaiSmfInfolLis
Tt

List of parameters supported by the SMF per S-NSSAI

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

dnnSmfiInfoList List of parameters supported by the SMF per DNN type:
DnnSmfinfoltem
multiplicity: 1..N
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
dnn String representing a Data Network as defined in clause 9A of type: string
3GPP TS 23.003 [13]; it shall contain either a DNN Network multiplicity: 1
Identifier, or a full DNN with both the Network Identifier and isOrdered: N/A
Operator Identifier, as specified in 3GPP TS 23.003 [13] clause isUnique: N/A
9.1.1 and 9.1.2. It shall be coded as string in which the labels are defaultValue: None
separated by dots (e.g. "Labell.Label2.Label3"). allowedValues: N/A
isNullable: False
Whether the dnn data type contains just the DNN Network
Identifier, or the Network Identifier plus the Operator Identifier,
shall be documented in each API where this data type is used.
dnailList List of Data network access identifiers supported by the EASDF type: dnai
for this DNN. The absence of this attribute indicates that the multiplicity: 1..N
EASDF can be selected for this DNN for any DNAI. isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
dnai DNAI (Data network access identifier), see clause 5.6.7 of type: string
3GPP TS 23.501 [2]. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
pgwFqdn The FQDN of the PGW if the SMF is a combined SMF/PGW-C. type: string
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
pgwlpAddrList The PGW IP addresses of the combined SMF/PGW-C. type: IpAddr
multiplicity: 0..1
It allows the NF Service consumer to find the target combined isOrdered: N/A
SMF/PGW-C by PGW IP Address, e.g., when only PGW IP isUnique: N/A
Address is available. defaultValue: None
allowedValues: N/A
isNullable: False
vsmfSupportind Used by an SMF to explicitly indicate the support of V-SMF type: boolean

capability and its preference to be selected as V-SMF.

When present it indicate whether the V-SMF capability is
supported by the SMF:

- true: V-SMF capability supported by the SMF

- false: V-SMF capability not supported by the SMF.

When absence the V-SMF capability support of the SMF is not
specified.

multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
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pgwFqgdnList When present, this attribute provides additional FQDNSs to the type: string
FQDN indicated in the pgwFqgdn attribute. multiplicity: 0..N
isOrdered: N/A
The pgwFqdnList attribute may be present if the pgwFqdn attribute | isUnique: N/A
is present. defaultValue: None
allowedValues: N/A
isNullable: False
NnRTACRangeList The range of TACs. type: nrTACRange
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
NRTACstart First value identifying the start of a TAC range, to be used when type: String
the range of TAC's can be represented as a hexadecimal range multiplicity: 0..1
(e.g., TAC ranges). 3-octet string identifying a tracking area code, | isOrdered: N/A
each character in the string shall take a value of "0" to "9" or "A" to | isUnique: N/A
"F" and shall represent 4 bits. The most significant character defaultValue: None
representing the 4 most significant bits of the TAC shall appear allowedValues: N/A
first in the string, and the character representing the 4 least isNullable: False
significant bit of the TAC shall appear last in the string.
Pattern: "MJA-Fa-f0-9[{4}|[A-Fa-f0-9]{6})$"
nRTACend Last value identifying the end of a TAC range, to be used when type: String
the range of TAC's can be represented as a hexadecimal range multiplicity: 0..1
(e.g. TAC ranges). 3-octet string identifying a tracking area code, isOrdered: N/A
each character in the string shall take a value of "0" to "9" or "A" to | isUnique: N/A
"F" and shall represent 4 bits. The most significant character defaultValue: None
representing the 4 most significant bits of the TAC shall appear allowedValues: N/A
first in the string, and the character representing the 4 least isNullable: False
significant bit of the TAC shall appear last in the string.
Pattern: "N[A-Fa-f0-9}{4}|[A-Fa-f0-9{6})$"
nRTACpattern Pattern (regular expression according to the ECMA-262 dialect type: String
[xQ]) representing the set of TAC's belonging to this range. A TAC | multiplicity: 0..1
value is considered part of the range if and only if the TAC string isOrdered: N/A
fully matches the regular expression. isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
supportedBMOList | Itis used to indicate the list of supported BMOs (Bridge Managed type: String
Objects) required for integration with TSN system. multiplicity: *
isOrdered: N/A
isUnique: N/A

defaultValue: None
allowedValues: N/A
isNullable: False

managedNFProfile

This parameter defines profile for managed NF (See TS 23.501
[2)).

allowedValues: N/A

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

nflnstancelD This parameter defines unique identity of the NF Instance. The type: String
format of the NF Instance ID shall be a Universally Unique multiplicity: 1
Identifier (UUID) version 4, as described in IETF RFC 4122 [44] isOrdered: F
isUnique: N/A
allowedValues: N/A defaultValue: None
isNullable: False
nfType This parameter defines type of Network Function type: ENUM
multiplicity: 1..*
allowedValues: See TS 23.501[2] for NF types isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False
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heartBeatTimer

Time between two consecutive heart-beat messages from an NF
Instance to the NRF defined in seconds.

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

fqdn This parameter defines FQDN of the Network Function (See TS type: String
23.003 [13]) multiplicity: 1
isOrdered: F
allowedValues: N/A isUnique: N/A
defaultValue: None
isNullable: False
ipAddress This parameter defines IP Address of the Network Function. It can | type: String
be IPv4 address (See RFC 791 [37]) or IPv6 address (See multiplicity: 1
RFC 2373 [38]). isOrdered: F
isUnique: N/A
allowedValues: N/A defaultValue: None
isNullable: False
authzlInfo This parameter defines NF Specific Service authorization type: String
information. It shall include the NF type (s) and NF realms/origins multiplicity: 1
allowed to consume NF Service(s) of NF Service Producer (See isOrdered: F
TS 23.501[2)). isUnique: N/A

allowedValues: N/A

defaultValue: None
isNullable: True

allowedPLMNs

PLMNSs allowed to access the NF instance.
If not provided, any PLMN is allowed to access the NF.

type: PLMNId
multiplicity: 1..*
isOrdered: F
isUnique: N/A
defaultValue: None
isNullable: True

al lowedSNPNs

SNPNs allowed to access the NF instance.

The absence of this attribute in the NF profile indicates that no
SNPN, other than the SNPN(s) registered in the snpnList attribute
of the NF Profile, is allowed to access the service instance.

type: SNPNInfo
multiplicity: 1..*
isOrdered: F
isUnique: N/A
defaultValue: None
isNullable: True

mCC This is the Mobile Country Code (MCC) of the PLMN identifier. type: String
See TS 23.003 [3] subclause 2.2 and 12.1. multiplicity: 1
isOrdered: N/A
allowedValues: a bounded string of 3 characters representing 3 isUnique: N/A
digits. defaultValue: None
isNullable: False
mNC This is the Mobile Network Code (MNC) of the PLMN identifier. type: String
See TS 23.003 [3] subclause 2.2 and 12.1. multiplicity: 1
isOrdered: N/A
allowedValues: A bounded string of 2 or 3 characters representing | isUnique: N/A
2 or 3 digits. defaultValue: None
isNullable: False
nld Network Identity; Shall be present if PImnldNid identifies an SNPN | type: String
(see clauses 5.30.2.3, 5.30.2.9, 6.3.4, and 6.3.8 in multiplicity: 1
3GPP TS 23.501 [2]). isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False

allowedNfTypes

Type of the NFs allowed to access the NF instance.
If not provided, any NF type is allowed to access the NF.

allowedValues: See TS 23.501[2] for NF types

type: ENUM
multiplicity: 1..*
isOrdered: F
isUnique: N/A
defaultValue: None
isNullable: True
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al lowedNfDomains

Pattern (regular expression according to the ECMA-262 dialect
[72]) representing the NF domain names within the PLMN of the
NRF allowed to access the NF instance.

If not provided, any NF domain is allowed to access the NF.

type: String
multiplicity: 1..*
isOrdered: F
isUnique: N/A
defaultValue: None
isNullable: True

al lowedNSSAls

S-NSSAI of the allowed slices to access the NF instance.

If not provided, any slice is allowed to access the NF.

type: S-NSSAI
multiplicity: 1..*
isOrdered: F
isUnique: N/A
defaultValue: None
isNullable: True

locality The parameter defines information about the location of the NF type: String
instance (e.g. geographic location, data center) defined by multiplicity: 1
operator (See TS 29.510[23]). isOrdered: F
isUnique: N/A
allowedValues: N/A defaultValue: None
isNullable: True
capacity This parameter defines static capacity information in the range of type: Integer
0-65535, expressed as a weight relative to other NF instances of multiplicity: 1
the same type; if capacity is also present in the nfServiceList isOrdered: N/A
parameters, those will have precedence over this value (See TS isUnique: N/A
29.510[23]) defaultValue: None
allowedValues: 0-65535 allowedValues: N/A
isNullable: False
recoveryTime Timestamp when the NF was (re)started. The NRF shall notify type: DateTime
NFs subscribed to receiving notifications of changes of the NF multiplicity: 1
profile, if the NF recoveryTime is changed. isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: True
nfServicePersist | This parameter indicates whether the different service instances of | type: Boolean
ence a same NF Service in the NF instance, supporting a same API multiplicity: 1
version, are capable to persist their resource state in shared isOrdered: N/A
storage and therefore these resources are available after a new isUnique: N/A
NF service instance supporting the same API version is selected defaultValue: None
by a NF Service Consumer (see TS 29.510 [23]). allowedValues: N/A
isNullable: True
nfSetldList A NF Set Identifier is a globally unique identifier of a set of type: String
equivalent and interchangeable CP NFs from a given network that | multiplicity: 1..*
provide distribution, redundancy and scalability (see clause 5.21.3 | isOrdered: N/A
of 3GPP TS 23.501 [2]). isUnique: N/A

An NF Set Identifier shall be constructed from the MCC, MNC,
NID (for SNPN), NF type and a Set ID. A NF Set Identifier shall be
formatted as the following string:

set<Set ID>.<nftype>set.5gc.mnc<MNC>.mcc<MCC> for a NF
Set in a PLMN, or

set<Set
ID>.<nftype>set.5gc.nid<NID>.mnc<MNC>.mcc<MCC> for
a NF Setin a SNPN.

At most one NF Set ID shall be indicated per PLMN-ID or SNPN of
the NF.

defaultValue: None
allowedValues: N/A
isNullable: False

nfProfileChanges
Supportind

This parameter indicates if the NF Service Consumer supports or
does not support receiving NF Profile Changes. It may be present
in the NFRegister or NFUpdate (NF Profile Complete
Replacement) request and shall be absent in the response (see
Annex B 3GPP TS 29.510 [23]).

type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: True
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defaultNotificat | Notification endpoints for different notification types. type:
ionSubscriptions DefaultNotificationSu

This attribute may contain multiple default subscriptions for a bscription
same notification type; in that case, those default subscriptions are | multiplicity: 1..*
used as alternative notification endpoints. isOrdered: N/A
isUnique: True
defaultValue: None
allowedValues: N/A
isNullable: False
notificationType | This parameter indicates the types of notifications used in Default | type: ENUM
Notification URIs in the NF Profile of an NF Instance. multiplicity: 1
isOrdered: N/A
allowedValues: isUnique: N/A
"N1_MESSAGES", defaultValue: None
"N2_INFORMATION", allowedValues: N/A
"LOCATION_NOTIFICATION", isNullable: False
"DATA_REMOVAL_NOTIFICATION®,
"DATA_CHANGE_NOTIFICATION",
"LOCATION_UPDATE_NOTIFICATION",
"NSSAA REAUTH_NOTIFICATION",
"NSSAA REVOC NOTIFICATION"
cal IbackURI This attribute contains a default notification endpoint to be used by | type: String
a NF Service Producer towards an NF Service Consumer that has | multiplicity: 1
not registered explicitly a callback URI in the NF Service Producer | isOrdered: N/A
(e.g. as a result of an implicit subscription). isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
nilMessageClass This attribute (if it is present) identifies that class of N1 messages type: Boolean
shall be notified as per TS 29.518 [80]. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: True
n2InformationCla | This attribute (if it is present) identifies that class of N2 messages type: Boolean
Ss shall be notified as per TS 29.518 [80]. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: True
versions This attribute identifies the API versions (e.g. "v1") supported for type: String
the default notification type. multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
binding This attribute shall contain the value of the Binding Indication for type: String
the default subscription notification (i.e. the value part of "3gpp- multiplicity: 1
Shi-Binding" header), as specified in clause 6.12.4 of isOrdered: N/A
3GPP TS 29.500 [76]. isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
servingScope This parameter indicates the served geographical areas of a NF type: String
instance. multiplicity: 1..*
isOrdered: N/A
isUnique: N/A

defaultValue: None
allowedValues: N/A
isNullable: False
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nfSetRecoveryTim | This parameter contains the recovery time of NF Set(s) indicated type: DateTime
eList by the NfSetld, where the NF instance belongs. multiplicity: 1.. *

isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
serviceSetRecove | This parameter contains the recovery time of NF Service Set(s) type: DateTime
ryTimeList configured in the NF instance, which are indicated by the multiplicity: 1.. *
NfServiceSetld. isOrdered: N/A
isUnique: True
defaultValue: None
allowedValues: N/A
isNullable: False
scpbDomains This parameter shall carry the list of SCP domains the SCP type: String
belongs to, or the SCP domain the NF (other than SCP) or the multiplicity: 1.. *
SEPP belongs to. isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
vendorld Vendor ID of the NF instance, according to the IANA-assigned type: String
"SMI Network Management Private Enterprise Codes" [77]. multiplicity: 0..1
isOrdered: N/A
allowedValues: 6 decimal digits; if the SMI code has less than 6 isUnique: N/A
digits, it shall be padded with leading digits "0" to complete a 6- defaultValue: None
digit string value. allowedValues: N/A
isNullable: False
nFInfo This parameter includes NF specific data in Managed NF profile type: NFInfo
multiplicity: 1
isOrdered: N/A
allowedValues: N/A isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
hostAddr This parameter defines host address of a NF type: HostAddr
multiplicity: 1
isOrdered: N/A
allowedValues: N/A isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
priority This parameter defines Priority (relative to other NFs of the same type: Integer
type) in the range of 0-65535, to be used for NF selection; lower multiplicity: 1
values indicate a higher priority. If priority is also present in the isOrdered: N/A
nfServiceList parameters, those will have precedence over this isUnique: N/A
value (See TS 29.510[23]). defaultValue: None
allowedValues: N/A
allowedValues: 0-65535 isNullable: False
supportedDataSet | This parameter defines list of supported data sets in the UDR type: ENUM
Ids instance (See TS 29.510[23)). multiplicity: 1..*
isOrdered: N/A
allowedValues: "SUBSCRIPTION", "POLICY", EXPOSURE", isUnique: False
"APPLICATION" defaultValue: None
isNullable: False
nFSrvGroupld This parameter defines identity of the group that is served by the type: String
NF instance (See TS 29.510[23]). multiplicity: 1
isOrdered: F
allowedValues: N/A isUnique: N/A
defaultValue: None
isNullable: False
smfServingAreas This parameter defines the SMF service area(s) the UPF can type: String
serve (See TS 29.510[23]). multiplicity: 1..*
isOrdered: F
allowedValues: N/A isUnique: True
defaultValue: None
isNullable: False
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isESCoveredBy This indicates whether the adjacentCell provides no, partial or full | type: ENUM
coverage for the cell which name-contains the NRCelIRelation | multiplicity: 1
instance. isOrdered: N/A
Adjacent cells with this attribute equal to "FULL" are isUnique: N/A
recommended to be considered as candidate cells to take over the | defaultValue: None
coverage when the original cell state is about to be changed to isNullable: False
energySaving.
All adjacent cells with this attribute value equal to "PARTIAL" are
recommended to be considered as entirety of candidate cells to
take over the coverage when the original cell state is about to be
changed to energySaving.
allowedValues: NO, PARTIAL, FULL
commModelList The attribute specifies a list of commModel which is defined as a type: commModel
datatype (see clause 5.3.69). It can be used by NF and NF multiplicity: 1..*
services to interact with each other in 5G Core network (see TS isOrdered: N/A
23.501 [2)). isUnique: N/A
defaultValue: None
isNullable: False
allowedValues: Not applicable
groupld This parameter identiies a list of target NF services on which the type: Integer
same communication model is applied to. multiplicity: 1
isOrdered: N/A
alowedValues. N/A isUnique: False
defaultValue: None
isNullable: False
commModel Type This parameter defines communication model used by a NF to type: ENUM
interact with NF service(s) (See TS 23.501 [2]). multiplicity: 1
isOrdered: N/A
alowedVaues” DIRECT_COMMUNICATION_WO_NRF”, isUnique: N/A
“DIRECT_COMMUNICATION_WITH_NRF’, defaultvalue: None
“INDIRECT_COMMUNICATION_WO DEDICATED DISCO | allowedValues: N/A
VERY", - - - - isNullable: False
“INDIRECT_COMMUNICATION_WITH_DEDICATED_DISC
OVERY”
targetNFServicel | This parameter lists target NF services sharing same type: DN
ist communication model and configuration. multiplicity: 1..*
isOrdered: F
allowedVaues: N/A isUnique: N/A
defaultValue: None
isNullable: False
commModelConfigu | This parameter defines configuration parameters for specific type: String
ration communication model for a group of NF Services. multiplicity: 1
isOrdered: N/A
alowedValues. N/A isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
supportedFuncLis | This parameter lists functionalities supported by a SCP. Refer to type:
t TS 23.501 [2]. SupportedFunction
multiplicity: 1..*
isOrdered: N/A
isUnique: False
defaultValue: None
isNullable: False
address This parameter defines address of a SCP instance, it can be IP type: String
address (either IPv4 address (See RFC 791 [37]) or IPv6 address | multiplicity: 1
(See RFC 2373 [38])) or FQDN (See TS 23.003 [13]). isOrdered: N/A
isUnique: N/A

defaultValue: None
allowedValues: N/A
isNullable: False
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function This parameter defines name of a functionality supported by a type: String
SCP. multiplicity: 1
isOrdered: F
isUnique: N/A
defaultValue: None
isNullable: False
policy This parameter defines configuration policies of a functionality type: String
supported by a SCP. multiplicity: 1
isOrdered: N/A
isUnique: N/A

defaultValue: None
allowedValues: N/A

isNullable: False
capabilityList This parameter lists capabilities supported by a NEF. Refer to TS type: String
23.501 [2]. multiplicity: 1..*

allowedValues: N/A

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

isCAPIFSup This parameter defines if the NEF support Common API type: Boolean
Framework. multiplicity: 1
isOrdered: F
allowedValues: TRUE, FALSE isUnique: N/A
defaultValue: None
isNullable: False
SEPPType This parameter defines the type of a SEPP entity. Refer to TS type: ENUM
33.501 [52]. multiplicity: 1
isOrdered: N/A
allowedValues: “CSEPP”, “PSEPP” isUnique: False
defaultValue: None
isNullable: False
sSEPPI1d This parameter is identifier of a SEPP, it is unique inside a PLMN. | type: Integer
multiplicity: 1
allowedValues: N/A isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
remotePImnld This parameter defines PLMNId of the remote SEPP. Type: PLMNId
multiplicity: 1
allowedValues: N/A isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
remoteSeppAddres | This parameter defines address of the remote SEPP. It can be IP type: String
S address (either IPv4 address (See RFC 791 [37]) or IPv6 address | multiplicity: 1
(See RFC 2373 [38])) or FQDN(See TS 23.003 [13]). isOrdered: F
isUnique: N/A
allowedValues: N/A defaultValue: None
isNullable: False
remoteSeppld This parameter defines identifier of the remote SEPP. it is unique type: Integer
inside a PLMN. multiplicity: 1
isOrdered: N/A
allowedValues: N/A isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
n32cParas This attribute is used to configure parameters to establish security | type: String
link between two SEPPs. multiplicity: 1
isOrdered: F
allowedValues: N/A isUnique: N/A

defaultValue: None
isNullable: False
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n32fPolicy

This attribute is used to configure policies to protect the messages
exchanged between SEPPs.

allowedValues: N/A

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

withlPX

This attribute defines if there’'s an IPX interconnected between two
SEPPs.

allowedValues: TRUE, FALSE

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

FiveQiDscpMappin
gList

It provides the list of mapping between 5QIs and DSCP.

allowedValues: N/A

type:
FiveQiDscpMapping
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

fiveQlVvalues

It indicates a list of 5QI value.

allowedValues: 0 - 255

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

dscp

It indicates a DSCP.

alowedValues: 0 — 255

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

configurable5QlS
etRef

This is the DN of Configurable5Q1Set.

allowedValues: DN of the Configurable5Q1Set MOI.

type: String
multiplicity: 0..1
isOrdered: False
isUnique: True
defaultValue: None
isNullable: True

dynamic5Ql1SetRef

This is the DN of Dynamic5Q1Set MOL.

allowedValues: DN of the Dynamic5Q1Set MOI .

type: String
multiplicity: 0..1
isOrdered: False
isUnique: True
defaultValue: None
isNullable: True

fiveQlvalue

It identifies the 5QI value.

allowedValues: 0 — 255

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

resourceType

It indicates the Resource Type of a 5QlI, as specified in TS 23.501
[2].

alowedVaues: "GBR", Non-GBR"

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

priorityLevel

It indicates the Priority Level of a 5QlI, as specified in TS 23.501
[2].

allowedValues: 0 - 127

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

packetDelayBudge
t

It indicates the Packet Delay Budget (in unit of 0.5ms) of a 5QI, as
specified in TS 23.501 [2].

allowedValues: 0 - 1023

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: False
defaultValue: None
isNullable: False
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packetErrorRate It indicates the Packet Error Rate of a 5Ql, as specified in TS type:
23.501 [2]. PacketErrorRate
multiplicity: 1

dlowedValues: N/A

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

averagingWindow It indicates the Averaging Window (in unit of ms) of a 5QlI, as type: Integer
specified in TS 23.501 [2]. multiplicity: 1
isOrdered: N/A
allowedValues: 0 - 4095 isUnique: False
defaultValue: None
isNullable: False
maximumDataBurst | Itindicates the Maximum Data Burst Volume (in unit of Byte) of a type: Integer
Volume 5Ql, as specified in TS 23.501 [2]. multiplicity: 1
isOrdered: N/A
allowedVaues: 0 - 4095 isUnique: False
defaultValue: None
isNullable: False
scalar The Packet Error Rate of a5QI expressed as Scalar x 10-k where | type: Integer
k is the Exponent. multiplicity: 1
This attriutes indicates the Scalar of this expression. isOrdered: N/A
isUnique: False
allowedValues: 0 - 9 defaultValue: None
isNullable: False
exponent The Packet Error Rate of a5QI expressed as Scalar x 10-k where | type: Integer
k is the Exponent. multiplicity: 1
This attriutes i ndicates the Exponent of this expression. isOrdered: N/A
isUnique: False
allowedValues: 0 - 9 defaultValue: None
isNullable: False
gtpUPathQoSMonit | [tindicates the state of GTP-U path QoS monitoring for URLLC type: ENUM
oringState service. multiplicity: 1
isOrdered: N/A
isUnique: N/A
. A . defaultValue:
allowedValues: "Enabled", "Disabled". Enabled
isNullable: False
gtpUPathMonitore It specifies the S-NSSAIs for which the GTP-U path QoS type: S-NSSAI
dSNSSAls monitoring is to be performed. multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: See 3GPP TS 23.003 [13] isNullable: False
monitoredDSCPs It specifies the DSCPs for which the GTP-U path QoS monitoring type: Integer
is to be performed. multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: See 3GPP TS 29.244 [56] isNullable: False
isEventTriggered It indicates whether the event triggered GTP-U path QoS type: Boolean
GtpUPathMonitori | monitoring reporting based on thresholds is supported, see 3GPP | multiplicity: 1
ngSupported TS 29.244 [56]. isOrdered: N/A
isUnique: N/A
defaultValue: Yes
isNullable: False
allowedValues: “Yes”, “No".
isPeriodicGtpUMo It indicates whether the periodic GTP-U path QoS monitoring type: Boolean
nitoringSupporte | reporting is supported, see 3GPP TS 29.244 [56]. multiplicity: 1
isOrdered: N/A
isUnique: N/A

allowedValues: “Yes”, “No”.

defaultValue: Yes
isNullable: False
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islmmediateGtpUM It indicates whether the immediate GTP-U path QoS monitoring type: Boolean
onitoringSupport reporting is supported, see 3GPP TS 29.244 [56]. multiplicity: 1
ed isOrdered: N/A
isUnique: N/A
defaultValue: Yes
allowedValues: “Yes”, “No”. isNullable: Ealse
gtpUPathDelayThr | It specifies the thresholds for reporting the packet delay for the type:
esholds GTO-U path QoS monitoring, if the GtpUPathDelayThre
isEventTriggeredGtpUPathMonitoringSupported attribute of the sholdsType
same MOI is set to “yes”. multiplicity: 1
isOrdered: Y
The packet delay will be reported to SMF when it exceeds the isUnique: N/A
threshold (in milliseconds). defaultValue: None
isNullable: False
allowedValues: N/A.
gtpUPathMinimumW | It specifies the minimum waiting time (in seconds) between two type: Integer
aitTime consecutive reports for event triggered GTP-U path QoS multiplicity: 1
monitoring reporting, if the isOrdered: N/A
isEventTriggeredGtpUPathMonitoringSupported attribute of the isUnique: N/A
same MOI is set to “yes”. defaultValue: None
isNullable: False
allowedValues: see 3GPP TS 29.244 [56].
gtpUPathMeasurem It specifies the period (in seconds) for reporting the packet delay type: Integer
entPeriod for GTP-U path QoS monitoring, if the multiplicity: 1
isPeriodicGtpUMonitoringSupported attribute of the same MOI is isOrdered: N/A
set to “yes”. isUnique: N/A
defaultValue: None
isNullable: False
allowedValues: see 3GPP TS 29.244 [56].
n3AveragePacketD It specifies the threshold for reporting the average packet delay of | type: Integer
elayThreshold a GTP-U path on N3 interface. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: see 3GPP TS 29.244 [56]. isNullable: False
n3MinPacketDelay | It specifies the threshold for reporting the minimum packet delay of | type: Integer
Threshold a GTP-U path on N3 interface. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: see 3GPP TS 29.244 [56]. isNullable: False
n3MaxPacketDelay | It specifies the threshold for reporting the maxinum packet delay of | type: Integer
Threshold a GTP-U path on N3 interface. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: see 3GPP TS 29.244 [56]. isNullable: False
n9AveragePacketD It specifies the threshold for reporting the average packet delay of | type: Integer
elayThreshold a GTP-U path on N9 interface. multiplicity: 1
isOrdered: N/A
isUnique: N/A

allowedValues: see 3GPP TS 29.244 [56].

defaultValue: None
isNullable: False
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noMinPacketDelay | It specifies the threshold for reporting the minimum packet delay of | type: Integer
Threshold a GTP-U path on N9 interface. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: see 3GPP TS 29.244 [56]. isNullable: False
n9MaxPacketDelay | It specifies the threshold for reporting the maxinum packet delay of | type: Integer
Threshold a GTP-U path on N9 interface. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: see 3GPP TS 29.244 [56]. isNullable: False
gFQoSMonitoringS It indicates the state of QoS monitoring per QoS flow per UE for type: ENUM
tate URLLC service. multiplicity: 1
isOrdered: N/A
alowedValues. "Enabled", "Disabled". isUnique: N/A
defaultValue:
Enabled
isNullable: False
gFMonitoredSNSSA | It specifies the S-NSSAIs for which the QoS monitoring per QoS type: S-NSSAI
Is flow per UE is to be performed. multiplicity: *
isOrdered: N/A
allowedValues: See 3GPP TS 23.003 [13] isUnique: N/A
defaultValue: None
isNullable: False
gFMonitored5Qls It specifies the 5Qls for which the QoS monitoring per QoS flow type: Integer
per UE is to be performed. multiplicity: *
isOrdered: N/A
allowedValues: See 3GPP TS 23.501[2] isUnique: N/A
defaultValue: None
isNullable: False
isEventTriggered It indicates whether the event based QoS monitoring reporting per | type: Boolean
QFMonitoringSupp | QoS flow per UE is supported, see 3GPP TS 29.244 [56]. multiplicity: 1
orted isOrdered: N/A
allowedValues: “Yes”, “No”. isUnique: N/A
defaultValue: Yes
isNullable: False
isPeriodicQFMoni It indicates whether the periodic QoS monitoring reporting per type: Boolean
toringSupported QoS flow per UE is supported, see 3GPP TS 29.244 [56]. multiplicity: 1
isOrdered: N/A
allowedValues: “Yes”, “No”. isUnique: N/A
defaultValue: Yes
isNullable: False
isSessionRelease It indicates whether the session release based QoS monitoring type: Boolean
dQFMonitoringSup | reporting per QoS flow per UE is supported, see 3GPP TS 29.244 | multiplicity: 1
ported [56]. isOrdered: N/A
isUnique: N/A
allowedValues: “Yes”, “No”. defaultValue: Yes
isNullable: False
gFPacketDelayThr | It specifies the thresholds for reporting the packet delay between type:
esholds PSA and UE for QoS monitoring per QoS flow per UE, if the QFPacketDelayThre
isEventTriggeredQFMonitoringSupported attribute of the same sholdsType
MOl is set to “yes”.”. multiplicity: 1
The packet delay will be reported by PSA UPF to SMF when it isOrdered: N/A
exceeds the threshold (in milliseconds). isUnique: N/A
defaultValue: None
allowedValues: see 3GPP TS 29.244 [56]. isNullable: False
gFMInimumWaitTim It specifies the minimum waiting time (in seconds) between two type: Integer
e consecutive reports for event triggered QoS monitoring reporting multiplicity: 1
per QoS flow per UE, if the isOrdered: N/A
isEventTriggeredQFMonitoringSupported attribute of the same isUnique: N/A

MOl is set to “yes”.

allowedValues: see 3GPP TS 29.244 [56].

defaultValue: None
isNullable: False
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gFMeasurementPer | It specifies the period (in seconds) for reporting the packet delay type: Integer
iod for QoS monitoring per QoS flow per UE, if the multiplicity: 1
isPeriodicQFMonitoringSupported attribute of the same MOl is set | isOrdered: N/A
to “yes”. isUnique: N/A
defaultValue: None
allowedValues: see 3GPP TS 29.244 [56]. isNullable: False
thresholdDI It specifies the threshold for reporting the DL packet delay type: Integer
between PSA UPF and UE. multiplicity: 1
isOrdered: N/A
allowedValues: see 3GPP TS 29.244 [56]. isUnique: N/A
defaultValue: None
isNullable: False
thresholdul It specifies the threshold for reporting the UL packet delay type: Integer
between PSA UPF and UE. multiplicity: 1
isOrdered: N/A
allowedValues: see 3GPP TS 29.244 [56]. isUnique: N/A
defaultValue: None
isNullable: False
thresholdRtt It specifies the threshold for reporting the round-trip packet delay type: Integer
between PSA UPF and UE. multiplicity: 1
isOrdered: N/A
allowedValues: see 3GPP TS 29.244 [56]. isUnique: N/A
defaultValue: None
isNullable: False
predefinedPccRul It specifies the predefined PCC Rules, see TS 25.503 [59]. type: PccRule
es multiplicity: 1..*
allowedValues: N/A isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
pccRuleld It identifies the PCC rule. type: String
multiplicity: 1
allowedValues: N/A isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
flowInfoList It is a list of IP flow packet filter information. type:
FlowInformation
allowedValues: N/A multiplicity: *
isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False

applicationld

A reference to the application detection filter configured at the
UPF.

allowedValues: N/A

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

appDescriptor

It is the ATSSS rule application descriptor.

allowedValues: see TS 29.571 [61].

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

contentVersion

Indicates the content version of the PCC rule.

allowedValues: N/A

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

precedence

It indicates the order in which this PCC rule is applied relative to
other PCC rules within the same PDU session.

allowedValues: 0..255.

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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afSigProtocol Indicates the protocol used for signalling between the UE and the | type: ENUM
AF. The default value is "NO_INFORMATION". multiplicity: 1
isOrdered: N/A
allowedValues: “NO_INFORMATION", “SIP”. isUnique: N/A

defaultValue:
“NO_INFORMATIO
NG

isNullable: False

isAppRelocatable It indicates the application relocation possibility. The default value | type: Boolean
is "FALSE. multiplicity: 1
isOrdered: N/A
allowedValues: “TRUE", “FALSE". isUnique: N/A
defaultValue: None
isNullable: False
isUeAddrPreserve It Indicates whether UE IP address should be preserved. type: Boolean
d multiplicity: 1
The default value is "FALSE". isOrdered: N/A
isUnique: N/A
allowedValues: “TRUE", “FALSE". defaultValue:
“FALSE”
isNullable: False
gosData It contains the QoS control policy data for a PCC rule. type: QoSData
multiplicity: *
allowedValues: N/A isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
altQosParams It contains the QoS control policy data for the Alternative QoS type: QoSData
parameter sets of the service data flow. Only the "qosld" attribute, | multiplicity: *
"5qi" attribute, "maxbrUl" attribute, "maxbrDI" attribute, "gbrul" isOrdered: N/A
attribute and "gbrDI" attribute are applicable within the QosData isUnique: N/A
data type. This data type represents an ordered list, where the defaultValue: None
lower the index of the array for a given entry, the higher the isNullable: False
priority.
allowedValues: N/A
trafficControlDa | It contains the traffic control policy data for a PCC rule. type:
ta TrafficControlData
allowedValues: N/A multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
conditionData It contains the condition data for a PCC rule. type: ConditionData

allowedValues: N/A

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

tscai lnputUl

It contains transports TSCAI input parameters for TSC traffic at
the ingress interface of the DS-TT/UE (uplink flow direction).

allowedValues: N/A

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

tscai InputDI

It contains transports TSCAI input parameters for TSC traffic at
the ingress of the NW-TT (downlink flow direction).

allowedValues: N/A

type:
TscailnputContainer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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flowDescription It defines a packet filter for an IP flow. type: String
multiplicity: 1
allowedValues: see TS 29.214 [62]. isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False

ethFlowDescripti It defines a packet filter for an Ethernet flow. type:
on EthFlowDescription
allowedValues: see TS 29.514 [62]. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
destMacAddr It specifies the destination MAC address formatted in the type: String
hexadecimal notation according to clause 1.1 and clause 2.1 of multiplicity: 1
IETF RFC 7042 [63]. isOrdered: N/A
isUnique: N/A
Pattern: *([0-9a-fA-FI{2})((-[0-9a-fA-F]{2}){5))$". defaultValue: None
isNullable: False
allowedValues: N/A.
ethType A two-octet string that represents the Ethertype, as described in type: String
IEEE 802.3 [64] and IETF RFC 7042 [63] in hexadecimal multiplicity: 1
representation. isOrdered: N/A
isUnique: N/A
Each character in the string shall take a value of "0" to "9" or "A" to | defaultValue: None
"F" and shall represent 4 bits. The most significant character isNullable: False
representing the 4 most significant bits of the ethType shall appear
first in the string, and the character representing the 4 least
significant bits of the ethType shall appear last in the string.
allowedValues: see IEEE 802.3 [64] and IETF RFC 7042 [63].
fDesc It contains the flow description for the Uplink or Downlink IP flow. It | type: String
shall be present when the ethtype is IP. multiplicity: 1
isOrdered: N/A
allowedValues: see flowDescription in TS 29.214 [62]. isUnique: N/A
defaultValue: None
isNullable: False
fDir It indicates the packet filter direction. type: ENUM
multiplicity: 1
allowedValues: "DOWNLINK", "UPLINK". isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
sourceMacAddr It specifies the source MAC address formatted in the hexadecimal | type: String
notation according to clause 1.1 and clause 2.1 of multiplicity: 1
IETF RFC 7042 [63]. isOrdered: N/A
isUnique: N/A

Pattern: "~([0-9a-fA-F]{2})((-[0-9a-fA-FI{2){5)$"

allowedValues: N/A.

defaultValue: None
isNullable: False
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vlanTags It specifies the Customer-VLAN and/or Service-VLAN tags type: String
containing the VID, PCP/DEI fields as defined in IEEE 802.1Q [65] | multiplicity: *
and IETF RFC 7042 [63]. The first/lower instance in the array isOrdered: N/A
stands for the Customer-VLAN tag and the second/higher instance | isUnique: N/A
in the array stands for the Service-VLAN tag. defaultValue: None

isNullable: False

Each field is encoded as a two-octet string in hexadecimal
representation. Each character in the string shall take a value of
"0" to "9" or "A" to "F" and shall represent 4 bits. The most
significant character representing the PCP/DEI field shall appear
first in the string, followed by character representing the 4 most
significant bits of the VID field, and the character representing the
4 least significant bits of the VID field shall appear last in the
string.
If only Service-VLAN tag is provided, empty string for Customer-
VLAN tag shall be provided.
allowedValues: see IEEE 802.1Q [65] and IETF RFC 7042 [63].

srcMacAddrEnd It specifies the source MAC address end. If this attribute is type: String
present, the sourceMacAddr attribute specifies the source MAC multiplicity: 1
address start. E.g. srcMacAddrEnd with value 00-10-A4-23-3E-FE | isOrdered: N/A
and sourceMacAddr with value 00-10-A4-23-3E-02 means all isUnique: N/A
MAC addresses from 00-10-A4-23-3E-02 up to and including 00- defaultValue: None
10-A4-23-3E-FE. isNullable: True
allowedValues: N/A.

destMacAddrEnd It specifies the destination MAC address end. If this attribute is type: String
present, the destMacAddr attribute specifies the destination MAC multiplicity: 1
address start. isOrdered: N/A

isUnique: N/A

allowedValues: N/A.

defaultValue: None
isNullable: True

packFiltld

It is the identifier of the packet filter.

allowedValues: N/A.

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

packetFilterUsag

It indicates if the packet shall be sent to the UE.

type: Boolean

e multiplicity: 1
The default value is "FALSE". isOrdered: N/A
isUnique: N/A
“FALSE”
isNullable: False
tosTrafficClass It contains the Ipv4 Type-of-Service and mask field or the Ipv6 type: String
Traffic-Class field and mask field. multiplicity: 1
isOrdered: N/A
allowedValues: N/A isUnique: N/A
defaultValue: None
isNullable: False
spi It is the security parameter index of the IPSec packet, see IETF type: String
RFC 4301 [66]. multiplicity: 1
isOrdered: N/A
allowedValues: see IETF RFC 4301 [66]. isUnique: N/A
defaultValue: None
isNullable: True
flowLabel It specifies the Ipv6 flow label header field. type: String
multiplicity: 1
AllowedValues: N/A isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: True
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flowDirection It indicates the direction/directions that a filter is applicable. type: ENUM
multiplicity: 1
AllowedValues: “DOWNLINK”, “UPLINK”, “BIDIRECTIONAL”", isOrdered: N/A
“UNSPECIFIED". isUnique: N/A
defaultValue: None
isNullable: True
qoslid It identifies the QoS control policy data for a PCC rule. type: String
multiplicity: 1
AllowedValues: N/A isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
maxbrul It represents the maximum uplink bandwidth formatted as follows: | type: String
multiplicity: 1
Pattern: ‘\d+(\.\d+)? (bps|Kbps|Mbps|Gbps|Tbps)$', see TS isOrdered: N/A
29.512 [60]. isUnique: N/A
defaultValue: None
Examples: isNullable: True
"125 Mbps", "0.125 Gbps", "125000 Kbps"
AllowedValues: N/A
maxbrDI It represents the maximum downlink bandwidth formatted as type: String
follows: multiplicity: 1
isOrdered: N/A
Pattern: '"\d+(\.\d+)? (bps|Kbps|Mbps|Gbps|Thps)$', see TS isUnique: N/A
29.512 [60]. defaultValue: None
isNullable: True
Examples:
"125 Mbps", "0.125 Gbps", "125000 Kbps".
AllowedValues: N/A.
gbrul It represents the guaranteed uplink bandwidth formatted as type: String
follows: multiplicity: 1
isOrdered: N/A
Pattern: "\d+(\.\d+)? (bps|Kbps|Mbps|Gbps|Tbps)$', see TS isUnique: N/A
29.512 [60]. defaultValue: None
isNullable: True
Examples:
"125 Mbps", "0.125 Gbps", "125000 Kbps".
AllowedValues: N/A.
gbrDI It represents the guaranteed downlink bandwidth formatted as type: String
follows: multiplicity: 1
isOrdered: N/A
Pattern: ‘\d+(\.\d+)? (bps|Kbps|Mbps|Gbps|Tbps)$', see TS isUnique: N/A
29.512 [60]. defaultValue: None
isNullable: True
Examples:
"125 Mbps", "0.125 Gbps", "125000 Kbps".
AllowedValues: N/A.
extMaxDataBurstV | It denotes the largest amount of data that is required to be type: Integer
ol transferred within a period of 5G-AN PDB, see TS 29.512 [60]. multiplicity: 1
isOrdered: N/A
AllowedValues: 4096..2000000. isUnique: N/A
defaultValue: None
isNullable: True
arp It indicates the allocation and retention priority. type: ARP
multiplicity: 1
AllowedValues: N/A. isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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ARP _prioritylLeve It defines the relative importance of a resource request. type: Integer
i multiplicity: 1
AllowedValues: 1..15. isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
preemptCap It defines whether a service data flow may get resources that were | type: ENUM
already assigned to another service data flow with a lower priority | multiplicity: 1
level. isOrdered: N/A
isUnique: N/A
AllowedValues: "NOT_PREEMPT", "MAY_PREEMPT". defaultValue: None
isNullable: False
preemptVuln It defines whether a service data flow may lose the resources type: ENUM
assigned to it in order to admit a service data flow with higher multiplicity: 1
priority level. isOrdered: N/A
isUnique: N/A
AllowedValues: "NOT_PREEMPTABLE", "PREEMPTABLE". defaultValue: None
isNullable: False
gosNotificationC | Itindicates whether notifications are requested from 3GPP NG- type: Boolean
ontrol RAN when the GFBR can no longer (or again) be guaranteed for a | multiplicity: 1
QoS Flow during the lifetime of the QoS Flow. The default value is | isOrdered: N/A
"FALSE". isUnique: N/A
defaultValue:
AllowedValues: "TRUE", "FALSE". “FALSE”
isNullable: False
reflectiveQos Indicates whether the QoS information is reflective for the type: Boolean
corresponding non-GBR service data flow. The default value is multiplicity: 1
"FALSE". isOrdered: N/A
isUnique: N/A
AllowedValues: "TRUE", "FALSE". defaultvalue:
“FALSE”
isNullable: False
sharingKeyDlI It indicates, by containing the same value, what PCC rules may type: String
share resource in downlink direction. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: True
sharingKeyUl It indicates, by containing the same value, what PCC rules may type: String
share resource in uplink direction. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: True
maxPacketlLossRat | It indicates the downlink maximum rate for lost packets that can be | type: Integer
eDl tolerated for the service data flow. multiplicity: 1
isOrdered: N/A
AllowedValues: 0..1000. isUnique: N/A
defaultValue: None
isNullable: True
maxPacketlLossRat | Itindicates the uplink maximum rate for lost packets that can be type: Integer
eul tolerated for the service data flow. multiplicity: 1
isOrdered: N/A
AllowedValues: 0..1000. isUnique: N/A
defaultValue: None
isNullable: True
tcld It univocally identifies the traffic control policy data within a PDU type: String
session. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: False
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flowStatus It represents whether the service data flow(s) are enabled or type: ENUM
disabled. The default value is "ENABLED". See TS 29.514 [67]. multiplicity: 1
isOrdered: N/A
AllowedValues: “ENABLED-UPLINK”, “ENABLED-DOWNLINK”, isUnique: N/A
“ENABLED”, “DISABLED”, “REMOVED". defaultValue:
“ENABLED”
isNullable: False
redirectinfo It indicates whether the detected application traffic should be type:
redirected to another controlled address. Redirectinformation
multiplicity: 1
AllowedValues: N/A. isOrdered: N/A
isUnique: N/A
defaultValue:
“ENABLED”
isNullable: False
addRedirectinfo It contains the additional redirect information indicating whether type:
the detected application traffic should be redirected to another Redirectinformation
controlled address. multiplicity: 1..*
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue:
“ENABLED”

isNullable: False

redirectEnabled

It indicates whether the redirect instruction is enabled.

AllowedValues: "TRUE", "FALSE".

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

redirectAddressT
ype

It indicates the type of redirect address, see TS 29.512 [60].

AllowedValues: " IPV4_ADDR", "IPV6_ADDR", “URL”, “SIP_URI".

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

redirectServerAd
dress

It indicates the address of the redirect server.

AllowedValues: N/A.

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

muteNotif It indicates whether applicat'on's start or stop notification is to be type: Boolean
muted. The default value is "FALSE". multiplicity: 1
isOrdered: N/A
AllowedValues: "TRUE", "FALSE". isUnique: N/A
defaultValue:
“FALSE”
isNullable: False
trafficSteeringP It references to a pre-configured traffic steering policy for downlink | type: String
olidDl traffic at the SMF, see TS 29.512 [60]. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: False
trafficSteeringP It references to a pre-configured traffic steering policy for uplink type: String
olldul traffic at the SMF, see TS 29.512 [60]. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: False
routeTolLocs It provides a list of location which the traffic shall be routed to for type:
the AF request. RouteToLocation
multiplicity: 1..*
AllowedValues: N/A. isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False
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traffCorrelnd It indicates the traffic correlation. type: Boolean
multiplicity: 1
AllowedValues: "TRUE", "FALSE". isOrdered: N/A
isUnique: N/A
defaultValue:
“FALSE”
isNullable: False
dnai It represents the DNAI (Data network access identifier), see type: String
3GPP TS 23.501 [2]. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: False
routelnfo It provides the traffic routing information. type:
Routelnformation
AllowedValues: N/A. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
ipv4Addr It defines the Ipv4 address of the tunnel end point in the data type: String
network, formatted in the "dotted decimal" notation. multiplicity: 1
isOrdered: N/A
Pattern: *(([0-9]|[1-9][0-9]|1[0-9][0-9]|2[0-4][0-9]|25[0-5])\. {3K([O- isUnique: N/A
9]I[1-9][0-9]|1[0-9][0-9]|2[0-4][0-9]|25[0-5])$". defaultValue: None
isNullable: False
AllowedValues: N/A.
ipv6Addr It defines the Ipv6 address of the tunnel end point in the data type: String
network. multiplicity: 1
isOrdered: N/A
Pattern: "¥((:|(0?|([1-9a-f][0-9a-f|{0,3}))):)((0?|([1-92-f][0-9a- isUnique: N/A
f1{0,3})):{0,6}(:1(0?|([1-9a-f][0-9a-f[{0,3})))$' defaultvalue: None
isNullable: False
and
Pattern: "M((((N+ N 7HIIDI T+ D 2 (1)) 2)$
AllowedValues: N/A.
ipv6AddrPrefix String identifying an IPv6 address prefix formatted according to type: String
clause 4 of IETF RFC 5952 [82]. IPv6Prefix data type may contain | multiplicity: 1
an individual /128 IPv6 address. isOrdered: N/A
Pattern: "*((:](0?|([1-9a-f][0-9a-f{0,3}))):)((0?|([1-9a-f][0-9a- isUnique: N/A
f[{0,3})):){0,6}(:|(0?|([1-9a-f][0-9a-f{0,3}))) (V(([0-9])| ([0-91{2})| (1[O- defaultValue: None
1][0-9])|(12[0-8])))$' isNullable: False
and
Pattern:
MTHER T+ D 2 ([ +)* [N H D V.AH$
portNumber It defines the UDP port number of the tunnel end point in the data | type: Integer
network, see TS 29.571 [61]. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: False
routeProfld It identifies the routing profile. type: String
multiplicity: 1
AllowedValues: N/A. isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
upPathChgEvent It contains the information about the AF subscriptions of the UP type:
path change. UpPathChgEvent
multiplicity: 1
AllowedValues: N/A. isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False
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notificationUri It provides notification address (Uri) of AF receiving the event type: String
notification. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A

defaultValue: None
isNullable: False

notifCorreld It is used to set the value of Notification Correlation ID in the type: String
notification sent by the SMF, see TS 29.512 [60]. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: False
dnaiChgType It indicates the type of DNAI change, see TS 29.512 [60]. type: ENUM
multiplicity: 1
AllowedValues: “EARLY”, “EARLY_LATE", “LATE". isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
afAckind It identifies whether the AF acknowledgement of UP path event type: Boolean
notification is expected.The default value is "FALSE". multiplicity: 1
isOrdered: N/A
AllowedValues: “TRUE”, “FALSE”. isUnique: N/A
defaultValue:
“FALSE”
isNullable: False
steerFun It indicates the applicable traffic steering functionality, see TS type: ENUM
29.512 [60]. multiplicity: 1
isOrdered: N/A
AllowedValues: “MPTCP”, “ATSSS_LL". isUnique: N/A
defaultValue: None
isNullable: False
steerModeDlI It provides the traffic distribution rule across 3GPP and Non-3GPP | type: SteeringMode
accesses to apply for downlink traffic. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: False
steerModeUl It provides the traffic distribution rule across 3GPP and Non-3GPP | type: SteeringMode
accesses to apply for uplink traffic. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: False
mulAccCtrl It indicates whether the service data flow, corresponding to the type: ENUM
service data flow template, is allowed or not allowed. The default multiplicity: 1
value is "NOT_ALLOWED". isOrdered: N/A
isUnique: N/A
AllowedValues: "ALLOWED", "NOT_ALLOWED". defaultValue:
"NOT_ALLOWED"
isNullable: False
steerModeValue It indicates the value of the steering mode, see TS 29.512 [60]. type: ENUM
multiplicity: 1
AllowedValues: “ACTIVE_STANDBY”, “LOAD_BALANCING”", isOrdperedy; N/A
“SMALLEST_DELAY”, “PRIORITY_BASED". isUnique: N/A
defaultValue: None
isNullable: False
active It indicates the active access, see TS 29.571 [61]. type: ENUM
multiplicity: 1
AllowedValues: "3GPP_ACCESS", "NON_3GPP_ACCESS". isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
standby It indicates the Standby access, see TS 29.571 [61]. type: ENUM
multiplicity: 1
AllowedValues: "3GPP_ACCESS", "NON_3GPP_ACCESS". isOrdered: N/A
isUnique: N/A

defaultValue: None
isNullable: False
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threeGLoad

It indicates the traffic load to steer to the 3GPP Access expressed
in one percent.

AllowedValues: 0..100.

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

prioAcc It indicates the high priority access, see TS 29.571 [61]. type: ENUM
multiplicity: 1
AllowedValues: "3GPP_ACCESS", "NON_3GPP_ACCESS". isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
condld It uniquely identifies the condition data. type: String
multiplicity: 1
AllowedValues: N/A. isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
activationTime It indicates the time (in date-time format) when the decision data type: DateTime
shall be activated, see TS 29.512 [60] and TS 29.571 [61]. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: False
deactivationTime It indicates the time (in date-time format) when the decision data type: DateTime
shall be deactivated, see TS 29.512 [60] and TS 29.571 [61]. multiplicity: 1
isOrdered: N/A
AllowedValues: N/A. isUnique: N/A
defaultValue: None
isNullable: False
accessType It provides the condition of access type of the UE when the type: ENUM
session AMBR shall be enforced, see TS 29.512 [60]. multiplicity: 1
isOrdered: N/A
AllowedValues: "3GPP_ACCESS", "NON_3GPP_ACCESS". isUnique: N/A
defaultValue: None
isNullable: False
ratType It provides the condition of RAT type of the UE when the session type: ENUM
AMBR shall be enforced, see TS 29.512 [60] and TS 29.571 [61]. multiplicity: 1
isOrdered: N/A
AllowedValues: "NR", "EUTRA", “WLAN", “VIRTUAL”, “NBIOT", isUnique: N/A
“WIRELINE”, “WIRELINE_CABLE”, “WIRELINE_BBF", “LTE-M", defaultvValue: None
“NR_U", “EUTRA_U”, “TRUSTED_N3GA", “TRUSTED_WLAN?", isNullable: False
“UTRA", “GERA".
periodicity It identifies the time period between the start of two bursts in type: integer
reference to the TSN GM. multiplicity: 1
isOrdered: N/A
AllowedValues: see TS 29.571 [61]. isUnique: N/A
defaultValue: None
isNullable: False
burstArrivalTime Indicates the arrival time (in date-time format) of the data burst in type: DateTime

reference to the TSN GM.

AllowedValues: see TS 29.571 [61].

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

nsacfInfoSnssailL
ist

It represents a list of NSACF information per S-NSSAL.

AllowedValues: N/A

type:
NsacfInfoSnssai
multiplicity: *
isOrdered: N/A
isUnique: Yes
defaultValue: None
isNullable: True
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snssai Info

It defines generic information for a S-NSSAI. The information
includes global unique identifier of a Network Slice (see [2] for
definition of Network Slice) and adminstrativeState of the Network
Slice

AllowedValues: N/A.

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

isSubjectToNsac

It defines if the Network Slice subjects to network slice admission
control. The value is set to False if the maxNumberofUEs attribute
in corresponding SliceProfile is absent.

AllowedValues: True, False

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

NsacfInfoSnssai .

It defines the maximum number of UEs which are allowed to be

type: Integer

AllowedValues: N/A

maxNumberofUEs served by the Network Slice that is subject to network slice multiplicity: 1
admission control. This number could be derived from isOrdered: N/A
maxNumberofUEs defined in corresponding SliceProfile. isUnique: N/A
defaultvalue: 0
AllowedValues: 0 - 65535 isNullable: False
eACMode It represents if early admission control (EAC) mode is activated. type: ENUM
multiplicity: 1
AllowedValues: Active, Inactive isOrdered: N/A
isUnique: N/A
defaultValue:
Inactive
isNullable: False
activeEacThresh | It defines threshold in percentage value of the number of the UEs | type: Integer
hold registered with the network slice to the maximum number of UEs multiplicity: 1
allowed to register with the network slice. The eACMode is set to isOrdered: N/A
active when the number of the UEs registered with the network isUnique: N/A
slice is above this threshold. defaultValue: 0
isNullable: False
AllowedValues: 0 - 100
deactiveEacThre | It defines threshold in percentage value of the number of the UEs | type: Integer
shhold registered with the network slice to the maximum number of UEs multiplicity: 1
allowed to register with the network slice. The eACMode is set to isOrdered: N/A
inactive when the number of the UEs registered with the network isUnique: N/A
slice is below this threshold. defaultValue: 100
isNullable: True
AllowedValues: 0 - 100
Note: If this attribute is absent, activeEacThreshhold is used to
trigger deactivation of eACMode.
numberofUEs It represents the number of the UEs registered with the network type: Integer
slice. This attribute is updated by NSACF. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
uEldList It represents the UEs registered with the network slice. This type: String
attribute is updated by NSACF. multiplicity: *

isOrdered: N/A
isUnique: Yes
defaultValue: None
isNullable: True

networkSlicelnfo
List

The attribute specifies a list of NetworkSlicelnfo which is defined
as a datatype (see clause 5.3.95). It can be used by the NWDAF
to facilitate the data collection from OAM.

allowedValues: N/A

type:
NetworkSlicelnfo
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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networkSliceRef

This holds a DN of the NetworkSlice managed object relating to
the NetworkSlice instance differentiated by sSNSSAI and optional
cNSIId.

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

SNSSAI It represents the S-NSSAI the NetworkSlice managed object is type: S-NSSAI
supporting. The S-NSSAI is defined in TS 23.003 [13]. multiplicity: 1
isOrdered: N/A
allowedValues: See TS 23.003 [13] isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
cNSlId It represents NSI ID which is an identifier for identifying the Core type: String
Network part of a Network Slice instance when multiple Network multiplicity: *
Slice instances of the same Network Slice are deployed, and there | isOrdered: N/A
is a need to differentiate between them in the 5GC. See NSI ID isUnique: N/A
definition in clause 3.1 of TS 23.501 [2] and subclause 6.1.6.2.7 of | defaultValue: None
TS 29.531 [24]. allowedValues: N/A
isNullable: False
eCSAddrConfiglInf | It represents one or more FQDN(s) and/or IP address(es) of Edge | type: String
(o] Configuration Server(s), and of an ECS Provider ID. multiplicity: 1..*

isOrdered: N/A
isUnique: TrueN/A
defaultValue: None
allowedValues: N/A
isNullable: False

aMFSet.aMFRegion
Ref

This is the DN of AMFRegion instance of the AMFSet. This holds
a DN of AMFRegion instance for which the AMFSet instance
belongs to.

allowedValues: N/A

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

aMFSetRef

This is the DN of AMFSet.

allowedValues: N/A

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

aMFRegion.aMFSet
ListRef

This holds a list of DN of AMFSet instances in the same
AMFRegion instance.

allowedValues: N/A

type: DN
multiplicity: *
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: True

ServerAddr

This attribute indicates the DNS server address for the PDU
Session (see clause 6.2.2.2 in TS 23.548 [78])

allowedValues: Not applicable.

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

NsacfInfoSnssai .

It defines the maximum number of concurrent PDU sessions

type: Integer

maxNumberofPDUS | supported by the network slic. This number could be derived from | multiplicity: 1
essions maxNumberofPDUSessions defined in corresponding SliceProfile. | isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues:N/A
isNullable: False
eASServiceArea This parameter defines the EAS service area (see clause 7.3.3.6 type:
in TS 23.558 [81]). ServingLocation
multiplicity: 1
allowedValues: N/A isOrdered: N/A
isUnique: NA

defaultValue: None
isNullable: False
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eESServiceArea This parameter defines the EES service area (see clause 7.3.3.5 type:
in TS 23.558 [81]). ServinglLocation
multiplicity: 1
allowedValues: N/A isOrdered: N/A
isUnique: NA
defaultValue: None
isNullable: False
eDNServiceArea This parameter defines the EDN service area (see clause 7.3.3.4 type:
in TS 23.558 [81]). ServingLocation
multiplicity: 1
allowedValues: N/A isOrdered: N/A
isUnique: NA
defaultValue: None
isNullable: False
5GCNfConnEcmInfo | The attribute specifies a list of 5GCNfConnlinfo which is defined as | type:
List a datatype (see clause 5.3.120). It is used to provide 5GC NFs, 5GCNfConnEcminfo
such as PCF, NEF, SCEF, that are connected EDN NFs, such as multiplicity: 1..*
EAS, EES, and ECS. isOrdered: False
isUnique: N/A
allowedValues: N/A defaultValue: None
isNullable: False
5GCNFType It indicates the type of a NF instance. type: ENUM
multiplicity: 1
AllowedValues:"PCF*, "NEF", "SCEF". isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True
5GCNFIpAddress This parameter defines address of a NF instance, It can be IP type: String
address (either IPv4 address (See RFC 791 [37]) or IPv6 address | multiplicity: 1
(See RFC 2373 [38])) or FQDN (See TS 23.003 [13]). isOrdered: N/A
isUnique: N/A
allowedValues: N/A defaultValue: None
isNullable: False
5GCNFRef This attribute holds the DN of a NF instance. type: DN
multiplicity: 1
allowedValues: N/A isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True
ednldentifier The identifier of the edge data network (See TS 23.558 [81]). type: string
multiplicity: 1
allowedValues: N/A isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
eASIpAddress This parameter defines address of an EAS instance. It can be IP type: String
address (either IPv4 address (See RFC 791 [37]) or IPv6 address | multiplicity: 1
(See RFC 2373 [38]). isOrdered: N/A
isUnique: N/A
allowedValues: N/A defaultValue: None
isNullable: False
eESIpAddress This parameter defines address of an EES instance. It can be IP type: String
address (either IPv4 address (See RFC 791 [37]) or IPv6 address | multiplicity: 1
(See RFC 2373 [38])). isOrdered: N/A
isUnique: NA
allowedValues: N/A defaultValue: None
isNullable: False
eCSIpAddress This parameter defines address of an ECS instance. It can be IP type: String
address (either IPv4 address (See RFC 791 [37]) or IPv6 address | multiplicity: 1
(See RFC 2373 [38])). isOrdered: N/A
isUnique: NA

defaultValue: None
isNullable: False
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uPFConnectionInf
o

The attribute is defined as a datatype UPFConninfo (see clause
5.3.121). It is used to provide the UPF IP address and UPF DN.

adlowedVaues: N/A

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

uPFRef

This attribute holds the DN of an UPF instance.

alowedValues: N/A

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

UpflpAddress

This parameter defines address of an UPF instance, It can be IP
address (either IPv4 address (See RFC 791 [37]) or IPv6 address
(See RFC 2373 [38])) or FQDN (See TS 23.003 [13)).

allowedValues: N/A

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

ecmConnectionTyp | Itindicates the type of ECM connection (i.e., user plane type: ENUM
e connection via UPF, control plane connection via PCF or NEF. multiplicity: 1
isOrdered: N/A
AllowedValues: "USERPLANE", "CONTROLPLANE", "BOTH". isUnique: NA
defaultValue: None
isNullable: True
5.5 Common notifications

5.5.1

Alarm notifications

This clause presents alist of notifications, defined in TS 28.532 [35], that an MnS consumer may receive. The
notification header attribute objectClass/objectinstance shal capturethe DN of an instance of aclass
defined in the present document.

5.5.2

Name

(9]
=z
o
—
D
wn

notifyNewAlarm

notifyClearedAlarm

notifyAckStateChanged

notifyAlarmListRebuilt

notifyChangedAlarm

notifyCorrelatedNotificationChanged

notifyChangedAlarmGeneral

notifyComments

O|O|0|0I0IZIZIEIZ

notifyPotentialFaultyAlarmList

Configuration notifications

This clause presents alist of notifications, defined in TS 28.532 [35], that an MnS consumer may receive. The
notification header attribute objectClass/objectinstance shal capturethe DN of an instance of aclass
defined in the present document.
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Name
notifyMOICreation
notifyMOIDeletion
notifyMOIAttributeValueChanges
notifyEvent

5.5.3  Threshold Crossing notifications

O|0|0|0|»

This clause presents alist of notifications, defined in TS 28.532 [35], that an MnS consumer may receive. The
notification header attribute objectClass/objectinstance shal capturethe DN of an instance of aclass
defined in the present document.

Name S Notes
notifyThresholdCrossing M

5A Information model definitions for SBA support of IMS

5A.1 Imported information entities and local labels

Label reference Local label
TS 28.622 [30], IOC, SubNetwork SubNetwork
TS 28.622 [30], IOC, ManagedElement ManagedElement
TS 28.622 [30], IOC, ManagedFunction ManagedFunction
TS 28.622 [30], IOC, EP_RP EP_RP
TS 28.705 [xx], IOC, CSCFFunction CSCFFunction
TS 28.705 [xx], IOC, HSSFunction HSSFunction
TS 28.705 [xx], IOC, PCSCFFunction PCSCFFunction

5A.2 Class diagram

5A.2.1 Class diagram for SBA support of IMS

5A.2.1.1 Relationships

The set of classes (e.g. |OCs) that encapsulate the information relevant for IMS network resource information for
telecommunication network management purposes are described in TS 28.705 [72].

The set of classes |OC EP_RP for SBA support of SCSCFFunction, HSSFunction, PCSCFFunction and PCFFunction
are described in this clause.

The Figure 5A.2.1.1-1 shows the transport view of SCSCFFunction NRM for SBA interfaces.

<<names>>
«InformationObjectClass» * «InformationObjectClass» 1 «InformationObjectClass»
y S EE— > HSSFunction

SCSCFFunction EP_N70

Figure 5A.2.1.1-1: Transport view of SCSCFFunction for SBA interfaces
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The Figure 5A.2.1.1-2 shows the transport view of HSSFunction NRM for SBA interfaces.

«InformationObjectClass»
HSSFunction

<<names>>
*

?

<<names>>
*

~ «InformationObjectClass»

«InformationObjectClass»

EP_N70

«InformationObjectClassy

S/I-CSCFFunction

EP_N71

«InformationObjectClass»
ASFunction

Figure 5A.2.1.1-2: Transport view of HSSFunction for SBA interfaces

The Figure 5A.2.1.1-3 shows the transport view of PCFFunction NRM for SBA interfaces.

«InformationObjectClass»
PCFFunction

K<names>
*

>—

«InformationObjectClass»
EP_N5

«InformationObjectClass»
PCSCFFunction

Figure 5A.2.1.1-3: Transport view of PCFFunction for SBA interfaces

The Figure 5A.2.1.1-4 shows the transport view of PCSCFFunction NRM for SBA interfaces.

«InformationObjectClass»
PCSCFFunction

r<names>
*

>—

«InformationObjectClass»
EP_N5

=

«InformationObjectClass»

PCFFunction

Figure 5A.2.1.1-4: Transport view of PCSCFFunction for SBA interfaces

5A.2.1.2 Inheritance

Figure 5A.2.1.2-1 shows the inheritance hierarchy from |OC EP_RP related to SBA interfaces of IMS nodes.

InformationObjectClass»
EP RP
(rom 28.622)

«InformationObjectClass»
EP_N70

«InformationObjectClass»
EP N5

«InformationObjectClass»

EP_N71

Figure 5A.2.1.2-1: Inheritance hierarchy from I0C EP_RP related to SBA interfaces of IMS
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5A.3.1 EP_N5
5A.3.1.1 Definition

This 10C represents the N5 interface between P-CSCF and PCF, which is defined in 3GPP TS 23.501 [2].

5A.3.1.2 Attributes
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The EP_N5 10OC 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 0 T T E T
remoteAddress o) T T E T

5A.3.2 EP_N70

5A.3.2.1 Definition

This IOC represents the N70 interface between S/1-CSCF and HSS, which is defined in 3GPP TS 23.501 [2].

5A.3.2.2 Attributes
The EP_N70 10C includes attributes inherited from EP_RP |OC (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

5A.3.3 EP_N71

5A.3.3.1 Definition

This 10C represents the N71 interface between AF and HSS, which is defined in 3GPP TS 23.501 [2].

5A.3.3.2 Attributes
The EP_N71 10C includes attributes inherited from EP_RP |OC (defined in TS 28.622[30]) and the following
attributes:
Attribute name S isReadable | isWritable isinvariant | isNotifyable
localAddress 0 T T E T
remoteAddress o) T T F T
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6 Information model definitions for network slice NRM
6.1 Imported information entities and local labels
Label reference Local label
TS 28.622 [30], IOC, Top Top
TS 28.622 [30], IOC, SubNetwork SubNetwork
TS 28.622 [30], IOC, ManagedFunction ManagedFunction
TS 28.658 [19], dataType, PLMNId PLMNId

6.2 Class diagram

6.2.1 Relationships

zInformationObjectClasss

MetworkSlice
1
zdataTypes .:Inmlmatmnﬂhjncmlass»
SenviceProfile NﬂhﬁrnrkSIlceSubnet
" ""‘a-_‘_‘_h
& -

edataTypes zInformationObjectClasss «OpenModelClass Preliminarys cInformationObjectClasss
SliceProfile ManagedFunction MetworkSemnvice EP_Transport

T
0.1
eNsIncludesifs

«OpenModelClass Preliminarys
WINF

Figure 6.2.1-1: Network slice NRM fragment relationship

NOTE 1: The <<OpenModelClass>> NetworkService and <<OpenModelClass>> VNF are defined in [40].

NOTE 2: Thetarget Network Service (NS) instance represents a group of VNFs and PNFs that are supporting the
source network slice subnet instance.

NOTE 3: Theinstance tree of this NRM fragment would not contain the instances of NetworkService and
VNF. However, the NetworkS1 i ceSubNet instances would have an attribute holding the identifiers
of NetworkService instances and the ManagedFunction instance would have an attribute holding
identifiers of VNF instances.
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cInformationObjectClasss
EP_Transport

L

This represents «ProxyClasss
EP_N3 or EP_NgU or EP_F1U EP_Application

Figure 6.2.1-2: Transport EP NRM fragment relationship

cInformationObjectClasss
From TS 28,622 ==y MOMatonOblect

1 1
£namess enamess «Nameass
zInformationObjectClasss zInformationObjectClasss cInformationObjectClasss
MetworkSlice MetworkSliceSubnet EP_Transport

Figure 6.2.1-3: containment relationship for network slice fragment

6.2.2 Inheritance

From TS 28.622 BP‘InfumaiianDjenCIass:

Top
InformationObjectClasss InfarmationObjectClasss cInfarmationObjectClasss
MetworkSlice MetworkSliceSubnet EP_Transport

Figure 6.2.2-1: Network slice inheritance relationship

6.3 Class definitions

6.3.1 NetworkSlice

6.3.1.1 Definition

This 10C represents the properties of a network slice in a5G network. For more information about the network slice,
see 3GPP TS 28.530 [70].
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6.3.1.2 Attributes

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

Attribute name S isReadable isWritable isInvariant isNotifyable
operationalState M T F F T
administrativeState M T T F T |
serviceProfilelList M T T F T

Attribute related to role
networkSliceSubnetRef M T F F T
6.3.1.3 Attribute constraints
None.
6.3.1.4 Notifications

The common notifications defined in subclause 6.5 are valid for this IOC, without exceptions or additions.

6.3.2 NetworkSIli1ceSubnet

6.3.2.1 Definition

This IOC represents the properties of anetwork slice subnet in a 5G network. For more information about the network
dlice subnet instance, see 3GPP TS 28.530 [70].

The NetworkSliceSubnet can be categorized by following types:

- RANSliceSubne represent the RAN network dlice subnet in a 5G network, which is associated to one or multiple
“RANSIiceSubnetProfile™.

- CNSliceSubnet represent the CN network slice subnet in a 5G network, which is associated to one or multiple
“CNSliceSubnetProfile™.

- TopSliceSubnet represent the top network slice subnet in a 5G network, which is associated to one or multiple
“TopSliceSubnetProfile”.

The attribute epTransportRef is used to specify alist of EP_Transport instance as transport resources to be
aggregated to aNetworkSliceSubnet instance. The MnS consumer determinesthe EP_Transport instance(s) to
support EP_Application instances as part of the NetworkSliceSubnet instance and request the MnS producer
to configure the attribute epTransportRef of the NetworkSliceSubnet.

The EP_Transport isname contained by SubNetwork, and an EP_Transport instance can be a new instance
created for the EP_Application instances as part of NetworkSliceSubnet instance or an existing instance
reused for EP_Application instance.

6.3.2.2 Attributes

The NetworkSliceSubnet 10C includes attributes inherited from Top |OC (defined in TS 28.622[30]) and the following
attributes:
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Attribute name S isReadable isWritable isInvariant isNotifyable
operationalState M T F F T
administrativeState M T T F T
nsinfo CM T F F T
sliceProfileList M T T F T
prioritylLabel o] T T F T
networkSliceSubnetType o] T T F T

Attribute related to role
managedFunctionRef M T F F T
networkSliceSubnetRef M T F F T
epTransportRef o] T T F T
6.3.2.3 Attribute constraints
Name Definition
nsinfo S Condition: It shall be supported if the NSS instance is realized in the virtualized
environment. Otherwise this attribute shall be absent.
6.3.2.4 Notifications

The common notifications defined in subclause 6.5 are valid for this 10C, without exceptions or additions.
6.3.3  ServiceProfile <<dataType>>

6.3.3.1 Definition

This data type represents the properties of the network dice related requirements that should be supported by a
NetworkSlice instance in a 5G network. The network slice related requirements apply to a one-to-one relationship
between a Network Slice Customer (NSC) and a Network Slice Provider (NSP). A network slice can be tailored based
on the specific requirements adhered to an SLA agreed between NSC and NSP, see clause 2 of [50]. An NSP may add
additional requirements not directly derived from SLA’s, associated to the NSP internal [business] goals. The GST
defined by GSMA (see [50]) and the service performance requirements defined in 3GPP TS 22.261 [28] and TS 22.104
[51] are all considered as input for the network slice related requirements.
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6.3.3.2 Attributes

Attribute name S isReadable | isWritable isInvariant isNotifyable
serviceProfileld M T F T T
pLMNInfoList M T E E T
maxNumberofUEs (@] T T F T
coverageArea 0 T T F T
dLLatency o) T T E T
uLLatency o) T T E T
uEMobi lityLevel (0] T T F T
networkSliceSharinglndicat (0] T T F T
or
sST M T T F T
availability o) T T E T
delayTolerance o) T T E T
dLDeterministicComm ) T T F T
uLDeterministicComm ) T T F T
dLThptPerSlice @) T T F T
dLThptPerUE [o) T T E T
uLThptPerSlice o) T T E T
uLThptPerUE o) T T E T
dLMaxPktSize [¢) T T [= T
uLMaxPktSize O T T F T
maxNumberofPDUSessions (0] T T F T
kPIMonitoring [o) T T E T
userMgmtOpen (0] T T F T
v2XCommModels ) T T F T
termDensity o) T T [= T
activityFactor o) T T E T
uESpeed o) T T E T
Jitter 0 T T F T
survivalTime ) T T F T
radioSpectrum o) T T E T
reliability [o) T T E T
maxDLDataVolume (0] T T F T
maxULDataVolume O T T F T
nBloT (@] T T F T
synchronicity [o) T T E T
positioning o) T T E T
sliceSimultaneousUse ) T T F T
energyEfficiency o) T T E T
nssaaSupport o) T T E T
n6Protection o) T T E T

NOTE: The attributesin ServiceProfile represent mapped requirements from an NSC (e.g. an enterprise) to an

NSP
6.3.3.3 Attribute constraints
None.
6.3.34 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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This data type represents the properties of network slice subnet related requirement that should be supported by the

NetworkSliceSubnet instance in a 5G network.

6.3.4.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
sliceProfileld M T F T T
pLMNInfoList M T T F T
CNSliceSubnetProfile CM T T F T
RANSIiceSubnetProfile CM T T F T
TopSliceSubnetProfile CM T T F T

6.3.4.3 Attribute constraints
Name Definition

S domain

CNSliceSubnetProfile Condition: It shall be present when the slice profile defines requirements for CN

RANSIiceSubnetProfile | Condition: It shall be present when the slice profile defines requirements for

S RAN domain.
TopSliceSubnetProfile | Condition: It shall be present when the slice profile is for top/root network slice
S subnet

6.3.4.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.5 NsInfo <<dataType>>

6.35.1 Definition

This data type represents the properties of network service information (See clause 8.3.3.2.2 of ETSI GS NFV-IFA 013
[29]) corresponding to the network slice subnet instance.

6.3.5.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
nSinstanceld M T F F T
nsName o) T F F T
description 0 T E E T

6.3.5.3 Attribute constraints
None.
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The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.6

6.3.6.1

Definition

ServAttrCom <<dataType>>

This data type represents the common properties of service requirement related attributes (see GSMA NG.116 [50]
corresponding to Attribute categories, tagging and exposure).

6.3.6.2

Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
category M T [= T T
tagging CM T F T T
exposure M T F T T

6.3.6.3 Attribute constraints
Name Definition
tagging Support Condition: It shall be supported if the category is character. Otherwise this
Qualifier attribute shall be absent.
6.3.6.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.7

6.3.7.1

Definition

DelayTolerance<<dataType>>

This data type represents the delay tolerance (See Clause 3.4.3 of GSMA NG.116 [50]).

6.3.7.2

Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom M T F T T
support M T F F T

6.3.7.3 Attribute constraints
None.
6.3.7.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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This data type represents the properties of the deterministic communication for periodic user traffic in downlink or
uplink. Periodic traffic refersto the type of traffic with periodic transmissions.

6.3.8.2

Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom CM T T F T
availability M T F F T
periodicityList M T T F T

6.3.8.3 Attribute constraints

Name Definition
servAttrCom S Condition: This attribute is mandatory only when

requirements are being defined on deterministic
communication for periodic user traffic per network
slice (GSMA attribute). Otherwise, the attribute is
optional.

6.3.8.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.9 XLThpt<<dataType>>

6.3.9.1 Definition

This data type can be used to represent downlink or uplink throughput per network slice , per network slice subnet,or
per UE in anetwork dlice (see clause 3.4.5, 3.4.6, 3.4.31 and 3.4.32 of GSMA NG.116 [50]).

6.3.9.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom CM T F F T
guaThpt 6) T E = T
maxThpt O] T F F T

6.3.9.3 Attribute constraints
Name Definition

servAttrCom S

Condition: This [attribute] is mandatory only when

requirements are being defined on throughput per:
network slice (GSMA attribute), per UE in a network
slice (GSMA attribute). Otherwise, the attribute is
optional.
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6.39.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.10 Void

6.3.11 MaxPktSize <<dataType>>

6.3.11.1 Definition

This data type represents the maximum packet size (See Clause 3.4.11 of GSMA NG.116 [50]) in downlink or uplink.

6.3.11.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom CM T F T T
maxSize M T T F T

6.3.11.3 Attribute constraints

Name Definition
servAttrCom S Condition: This attribute is mandatory only when
requirements are being defined on maximum packet
size per network slice (GSMA attribute). Otherwise, the
attribute is optional.

6.3.11.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.12 MaxNumberofPDUSessions <<dataType>>

6.3.12.1 Definition

This data type represents the maximum number of concurrent PDU sessions supported by the network slice (see clause
3.4.16 of GSMA NG.116 [50]).

6.3.12.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom M T F T T
nOofPDUSessions M T F F T

6.3.12.3 Attribute constraints

None.

6.3.12.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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6.3.13 Void
6.3.14 KPIMonitoring <<dataType>>

6.3.14.1

This data type represents performance monitoring (See Clause 3.4.17 of GSMA NG.116 [50]).

Definition

6.3.14.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom M T F T T
kPIList M T F F T

6.3.14.3 Attribute constraints
None.
6.3.14.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.15 UserMgmtOpen<<dataType>>

6.3.15.1

This data type represents User management openness (See Clause 3.4.33 of GSMA NG.116 [50]).

Definition

6.3.15.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom M T F T T
support M T F F T

6.3.15.3 Attribute constraints
None.
6.3.15.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.16 V2XCommMode<<dataType>>

6.3.16.1

This data type represents V2X communication mode (See Clause 3.4.35 of GSMA NG.116 [50]).

Definition
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6.3.16.2 Attributes

Attribute name S isReadable isWritable islnvariant isNotifyable
servAttrCom M T F T T
v2XMode M T F F T

6.3.16.3 Attribute constraints

None.

6.3.16.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.17 TermDensity<<dataType>>

6.3.17.1 Definition

This data type represents Terminal density (See Clause 3.4.30 of GSMA NG.116 [50]).

6.3.17.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom M T F T T
density M T F F T

6.3.17.3 Attribute constraints

None.

6.3.17.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.18 EP_Transport

6.3.18.1 Definition

This IOC represents the logical transport interface or endpoint whichis part of a RAN or CN SubNetwork,including
transport level information, e.g. transport address, reachability information and QoS profiles, etc.

MnS consumer can request MnS producer to create an EP_transport instance for one or multiple
EP_Application instance(s) of one or multiple NetworkSliceSubnet(s).

Theattribute“epApplicationRef” isusedto specify alist of EP_N3 instances and EP_NgU instances aggregated
tothe EP_transport instance.

MnS consumer can obtain all the information of the EP_Transport associated to a NetworkSliceSubnet from
MnS producer and send to corresponding TN Management System as transport network related requirements.
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6.3.18.2 Attributes

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

Attribute name S isReadable isWritable isInvariant isNotifyable
ipAddress M T F F T
logiclnterfacelnfo M T T F T
nextHop Info ) T F F T
qosProfile (0] T T F T
Attribute related to role
epApplicationRef M T T F T

6.3.18.3 Attribute constraints

None.

6.3.18.4 Notifications

The common notifications defined in subclause 6.5 are valid for this 10C, without exceptions or additions.
6.3.19 EP_Application <<ProxyClass>>

6.3.19.1 Definition

Thisrepresents <<lI0C>>EP_N3 or <<10C>>EP_NgU or <<10C>>EP_F1U.

6.3.19.2 Attributes

See that defined in <<10C>>EP_N3 or <<10C>>EP_NgU or <<10C>>EP_F1U.

6.3.19.3 Attribute constraints

See respective |OCs.

6.3.194 Notifications
See respective |0Cs.

6.3.20 NBIOT <<dataType>>

6.3.20.1 Definition

This data type represents NB-10T Support (see clause 3.4.14 of GSMA NG.116 [50]).

6.3.20.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom M T F T T
support M T = = T

6.3.20.3 Attribute constraints

None.
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6.3.20.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.21 Void

6.3.22 Void

6.3.23 CNSliceSubnetProfile<<dataType>>

6.3.23.1 Definition

This data type represents the requirements for CN dlice profile.

6.3.23.2 Attributes

Attribute name
maxNumberofUEs
dLLatency
uLLatency
dLThptPerSliceSubnet
dLThptPerUE
uLThptPerSliceSubnet
uLThptPerUE
maxNumberOfPDUSessions
coverageAreaTAList
reliability
resourceSharinglLevel
dLMaxPktSize
uLMaxPktSize
sliceSimultaneousUse
delayTolerance
energyEfficiency
dLDeterministicComm
uLDeterministicComm
survivalTime
nssaaSupport
n6Protection

isReadable | isWritable isInvariant isNotifyable

T

O|O|0|0|0|0|0|0|0|0O|0|0|0|0|0|o0|o|o|o|o|0|!n
||| ||| ||| A== == =] 1] =]
I e e T BT B o e T Y BT T BT B | B BT BT BT
mm|mm|m(mm{m|mm|m{m|mm|Tm{m|Tm{m|T|T
I e e T BT B o e T Y BT T BT B | B BT BT BT

6.3.23.3 Attribute constraints

None.

6.3.23.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.24 RANSIliceSubnetProfile<<dataType>>

6.3.24.1 Definition

This data type represents the requirements for RAN slice profile.
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6.3.24.2 Attributes
Attribute name S isReadable | isWritable | islnvariant | isNotifyable

coverageAreaTAList (0] T T F T
uEMobi lityLevel (0] T T F T
resourceSharingLevel (0] T T F T
maxNumberofUEs (0] T T F T
activityFactor (0] T T F T
dLThptPerSliceSubnet (0] T T F T
dLThptPerUE O T T F T
uLThptPerSliceSubnet 0 T T F T
uLThptPerUE (@) T T F T
uESpeed (@] T T F T
reliability (0] T T F T
nROperatingBands (@) T T F T
serviceType (0] T T F T
dLLatency (0] T T F T
uLLatency (0] T T F T
delayTolerance (0] T T F T
sliceSimultaneousUse (@) T T F T
dLMaxPktSize O T T F T
uLMaxPktSize (0] T T F T
energyEfficiency (0] T T F T
termDensity (0] T T F T
survivalTime (@) T T F T
dLDeterministicComm (0] T T F T
uLDeterministicComm (0] T T F T
positioning (0] T T F T
synchronicity (0] T T F T

6.3.24.3 Attribute constraints

None.

6.3.24.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.25 TopSliceSubnetProfile<<dataType>>

6.3.25.1 Definition

This data type represents the requirements for atop network dlice subnet, a network slice subnet directly associated with
the network dlice. It includes an aggregated list of the attributes from RANSIiceSubnetProfile and

CNSliceSubnetProfile.
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6.3.25.2 Attributes

Attribute name isReadable | isWritable isInvariant isNotifyable

F

dLLatency

uLLatency
maxNumberofUEs
dLThptPerSliceSubnet
dLThptPerUE
uLThptPerSliceSubnet
uLThptPerUE
dLMaxPktSize
uLMaxPktSize
maxNumberOfPDUSessions
nROperatingBands
sliceSimultaneousUse
delayTolerance
energyEfficiency
termDensity
activityFactor
coverageAreaTAList
resourceSharingLevel
uEMobilityLevel
uESpeed

reliability
serviceType
dLDeterministicComm
uLDeterministicComm
survivalTime
positioning
synchronicity

O|0|0O|0|0O|0|0|0|0|0|O|0|0|0O|0|0|0|0|0|0|0|o|0|0|0|0|0|!n
I I T B e ] ] BT B B B B B B e el B T P T
I e e e ] T e B B BT B B B B B | e el B T P BT
mmmmm{mm|mmmmmmmmm{m|T|T|T T T T T

I e e e e e T e ] B BT B B B B B B e e T B T P BT

6.3.25.3 Attribute constraints

None.

6.3.25.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.26 Positioning <<dataType>>

6.3.26.1 Definition

This data type represents positioning support (see clause 3.4.20 of GSMA NG.116 [50]).

6.3.26.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom M T F T T
availability 0] T F F T
predictionfrequency 0] T T F T
accuracy 0 T T E T
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The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.27 Synchronicity <<dataType>>

6.3.27.1

Definition

This data type represents synchronicity support (see clause 3.4.29 of GSMA NG.116 [50]).

6.3.27.2

Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom M T F T T
availability 0] T F F T
accuracy 0O T T = T

6.3.27.3 Attribute constraints
None.
6.3.27.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.28 PositioningRANSubnet <<dataType>>

6.3.28.1 Definition

This data type represents positioning support in RAN domain (see clause 6.3.25).

6.3.28.2 Attributes
Attribute name S isReadable isWritable isInvariant isNotifyable

availability (0] T F F T
predictionfrequency (0] T T F T
accuracy 0O T T = T

6.3.28.3 Attribute constraints

None.

6.3.28.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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6.3.29 SynchronicityRANSubnet <<dataType>>

6.3.29.1 Definition

This data type represents synchronicity support in RAN domain (see clause 3.4.29 of GSMA NG.116 [50]).

6.3.29.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
availability (0] T F F T
accuracy 0 T T F T

6.3.29.3 Attribute constraints

None.

6.3.294 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.30 EnergyEfficiency <<dataType>>

6.3.30.1 Definition

This datatype represents energyEfficiency support (see clause 3.4.7 of GSMA NG.116 [50]).
6.3.30.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom M T F T T
performance o] T T F T

6.3.30.3 Attribute constraints

None.

6.3.30.4 Notifications

The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.31 RadioSpectrum <<dataType>>

6.3.31.1 Definition

This data type represents the radio spectrum in which the network slice should be supported (see clause 3.4.21 of
GSMA NG.116 [50]).
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6.3.31.2 Attributes

Attribute name S isReadable isWritable isInvariant isNotifyable
servAttrCom M T F T T
nROperatingBands M T T F T

6.3.31.3 Attribute constraints

None.

6.3.31.4 Notifications

The clause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.32 N6Protection <<dataType>>

6.3.32.1 Definition

This data type defines required security functions and corresponding rules of each function. It represents the N6
interface protection information in ServiceProfile and CNSliceSubnetProfile for CN.

6.3.32.2 Attributes

Attribute name Support isReadable isWritable islnvariant isNotifyable
Qualifier
servAttrCom CM T T T T
secFuncList M T T F T

6.3.32.3 Attribute constraints

Name Definition
servAttrCom Condition: Only valid when the attribute is in ServiceProfile. Otherwise this
Support Qualifier attribute shall be absent.

6.3.32.4 Notifications

The clause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
6.3.33 SecFunc <<dataType>>

6.3.33.1 Definition

This data type defines each security control functions/features required by the Network Slice or Network Slice Subnet
consumer. E.g. Firewall, NAT, antimalware, parental control, DDoS protection function, etc.
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6.3.33.2 Attributes

Attribute name Support isReadable isWritable islnvariant isNotifyable
Qualifier
secFunld M T F T T
secFunType M T F F T
secRules 0 T T T T

6.3.33.3 Attribute constraints

None.

6.3.33.4 Notifications

The clause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

6.3.34 NSSAASupport <<dataType>>

6.3.34.1 Definition

This data type represents the Network Slice Specific Authentication and Authorization (NSSAA) (See Clause 3.4.37 of
GSMA NG.116 [50]).

6.3.34.2 Attributes

Attribute name Support isReadable isWritable isInvariant isNotifyable
Qualifier
servAttrCom M T F T T
support M T F F T

6.3.34.3 Attribute constraints

None.

6.3.34.4 Notifications

The clause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
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6.4 Attribute definition

6.4.1 Attribute properties
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Attribute Name Documentation and Allowed Values Properties
availability This parameter specifies the communication service availability type: Real
requirement, expressed as a percentage. The communication multiplicity: 1
service availability is defined in clause 3.1 of TS 22.261 [28]. isOrdered: N/A
isUnique: N/A

defaultValue: None
allowedValues: N/A
isNullable: True

serviceProfile
1d

A unique identifier of property of network slice related requirement
should be supported by the network slice.

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

sliceProfileld

A unique identifier of the property of network slice subnet related
requirement should be supported by the network slice subnet.

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

See clause 8.3.3.2.2 of ETSI GS NFV-IFA 013 [29].

operationalSta | Itindicates the operational state of the network slice or the type: ENUM
te network slice subnet. It describes whether or not the resource is multiplicity: 1
physically installed and working. isOrdered: N/A
isUnique: N/A
allowedValues: "ENABLED", "DISABLED". defaultValue: None
The meaning of these values is as defined in 3GPP TS 28.625 allowedValues: N/A
[17] and ITU-T X.731 [18]. isNullable: False
administrative | Itindicates the administrative state of the network slice or the type: ENUM
State network slice subnet. It describes the permission to use or multiplicity: 1
prohibition against using the managed object instance, imposed isOrdered: N/A
through the OAM services. isUnique: N/A
defaultValue: LOCKED
allowedValues: “LOCKED”, “UNLOCKED”, SHUTTINGDOWN” allowedValues: N/A
The meaning of these values is as defined in 3GPP TS 28.625 isNullable: False
[17] and ITU-T X.731 [18].
nsinfo This attribute contains the NsInfo of the NS instance type: Nsinfo
corresponding to the network slice subnet instance. The NsInfo is | multiplicity: 1
described in clause 8.3.3.2.2 of ETSI GS NFV-IFA 013 [29]. isOrdered: N/A
isUnique: True
defaultValue: No default
value
isNullable: True
nSinstanceld This attribute specifies the identifier of NS instance corresponding | type: String
to the network slice subnet instance. multiplicity: 1
isOrdered: N/A
See clause 8.3.3.2.2 of ETSI GS NFV-IFA 013 [29]. isUnique: True
defaultValue: No default
value
isNullable: True
nsName This attribute specifies the name of NS instance corresponding to | type: String
the network slice subnet instance. multiplicity: 1
isOrdered: N/A
See clause 8.3.3.2.2 of ETSI GS NFV-IFA 013 [29]. isUnique: True
defaultValue: No default
value
isNullable: True
description This attribute specifies the description of NS instance type: String
corresponding to the network slice subnet instance. multiplicity: 1

isOrdered: N/A
isUnique: True
defaultValue: No default
value

isNullable: True
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category This attribute specifies the category of a service type: ENUM
requirement/attribute of GST (see GSMA NG.116 [50]). multiplicity: 1
isOrdered: N/A
allowedValues: character, scalability isUnique: N/A

defaultValue: None
allowedValues: N/A
isNullable: False

(millisecond) through the RAN, CN, and TN part of 5G network
and is used to evaluate utilization performance of the end-to-end
network slice. See clause 6.3.1 of 28.554 [27].

tagging This attribute specifies the tagging of a service type: ENUM
requirement/attribute of GST in character category (see GSMA multiplicity: 1...3
NG.116 [50]). isOrdered: N/A
isUnique: N/A
allowedValues: performance, function, operation defaultValue: None
allowedValues: N/A
isNullable: False
exposure This attribute specifies exposure mode of a service type: ENUM
requirement/attribute of GST (see GSMA NG.116 [50]). multiplicity: 1
isOrdered: N/A
allowedValues: API, KPI isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
maxNumberofUEs | An attribute specifies the maximum number of UEs may type: Integer
simultaneously access the network slice or network slice subnet multiplicity: 1
instance. isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
coverageAreaTA | An attribute specifies a list of Tracking Areas for the network type: Integer
List slice . multiplicity: 1..*
allowedValues: isOrdered: N/A
Legacy TAC and Extended TAC are defined in clause 9.3.3.10 of | isUnique: N/A
TS 38.413 [5]. defaultValue: None
allowedValues: N/A
isNullable: False
dLLatency An attribute specifies the DL packet transmission latency type: Integer
(millisecond) through the RAN, CN, and TN part of 5G network multiplicity: 1
and is used to evaluate utilization performance of the end-to-end isOrdered: N/A
network slice. See clause 6.3.1 of 28.554 [27]. isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
uLLatency An attribute specifies the UL packet transmission latency type: Integer

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

topSliceSubnet
Profile.dLLate
ncy

An attribute specifies the DL packet transmission latency
(millisecond) through all domains of the network slice and is used
to evaluate utilization performance of the end-to-end network
slice. See clause 6.3.1 of 28.554 [27].

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

topSliceSubnet
Profile.ulLLate
ncy

An attribute specifies the UL packet transmission latency
(millisecond) through all domains of the network slice and is used
to evaluate utilization performance of the end-to-end network
slice. See clause 6.3.1 of 28.554 [27].

type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
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CNSliceSubnetP
rofile.dLLaten

cy

An attribute specifies the DL packet transmission latency
(millisecond) through CN domain of the network slice and is used
to evaluate the delay in CN domain, e.g. time between received
DL packet on N3/N6 interface of UPF and successfully sent out
the packet on N6/N3 interface.

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

CNSliceSubnetP
rofile.ulLLaten

cy

An attribute specifies the UL packet transmission latency
(millisecond) through CN domain of the network slice and is used
to evaluate the delay in CN domain, e.g. time between received
UL packet on N3/N6 interface of UPF and successfully sent out
the packet on N6/N3 interface.

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

RANSI1iceSubnet
Profile.dLLate
ncy

An attribute specifies the DL packet transmission latency
(millisecond) through RAN domain of the network slice and is
used to evaluate the delay in RAN domain, e.g. time between
received DL packet on air interface/NgU of gNB and successfully
sent out the packet on NgU/air interface of the gNB.

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

RANSI1iceSubnet
Profile.ulLLate
ncy

An attribute specifies the UL packet transmission latency
(millisecond) through RAN domain of the network slice and is
used to evaluate the delay in RAN domain, e.g. time between
received UL packet on air interface/NgU of gNB and successfully
sent out the packet on NgU/air interface of the gNB.

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

uEMobilitylLeve
|

An attribute specifies the mobility level of UE accessing the
network slice. See 6.2.1 of TS 22.261 [28].

allowedValues: stationary, nomadic, restricted mobility, fully
mobility.

type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: True

serviceProfile
networkSlice.S
haringlndicato
r

The attribute specifies whether a service, defined by the
ServiceProfile, can share a NetworkSlice instance with other
services or not. If “non-shared” the service needs a dedicated
NetworkSlice instance. If “shared” the service may share a
NetworkSlice instance with other service(s).

allowedValues: shared, non-shared.

type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

serviceProfile
-pLMNInfoList

It defines which PLMN and S-NSSAI combinations that are
assigned for the service to satisfy service requirements
represented by the ServiceProfile in case of network slicing
feature is supported.

type: PLMNInfo
multiplicity: 1..*
isOrdered: N/A
isUnique: True
defaultValue: None

allowedValues: Not applicable.

allowedValues: Not applicable. isNullable: False
sliceProfile.p | It defines which PLMN and S-NSSAI combinations that are served | type: PLMNInfo
LMNInfolList by the SliceProfile in case of network slicing feature is supported. | multiplicity: 1..*

isOrdered: N/A
isUnique: True
defaultValue: None

allowedValues: shared, non-shared.

isNullable: False
sliceProfile.r | An attribute specifies whether the resources to be allocated to the | type: Enum
esourceSharing | network slice subnet may be shared with another network slice multiplicity: 1
Level subnet(s). isOrdered: N/A

isUnique: N/A

defaultValue: None
allowedValues: Yes

isNullable: True
serviceProfile | An attribute specifies a list of ServiceProfile (see clause 6.3.3) type: ServiceProfile
List supported by the network slice multiplicity: *

isOrdered: N/A

isUnique: N/A

defaultValue: None
allowedValues: N/A
isNullable: False
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sliceProfilelLi
st

An attribute specifies a list of SliceProfile (see clause 6.3.4)
supported by the network slice subnet.

All members of the list, instances of SliceProfile, shall contain the
same datatype representing slice profile requirements:
TopSliceSubnetProfile, RANSIliceSubnetProfile or
CNSliceSubnetProfile. E.qg. the sliceProfileList may contain only
instances of sliceProfile containing RANSIiceSubnetProfile
datatype; the sliceProfileList may not contain instances of
sliceProfile containing RANSIliceSubnetProfile and
CNSliceSubnetProfile datatypes

Members of the list may contain TopSliceSubnetProfile datatype
only when this attribute (sliceProfileList) belongs to a
NetworkSliceSubnet that is directly referenced by a NetworkSlice

type: SliceProfile
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

omm.availabili
ty

deterministic communication for period user traffic.

allowedValues:
"NOT SUPPORTED", "SUPPORTED".

SST This parameter specifies the slice/service type in a ServiceProfile | type: Integer
to be supported by a network 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
delayTolerance | An attribute specifies the properties of service delivery flexibility, type: DelayTolerance
especially for the vertical services that are not chasing a high multiplicity: 1
system performance. See clause 4.3 of TS 22.104 [51]. isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: False
DelayTolerance | An attribute specifies whether or not the network slice supports type: <<enumeration>>
-support service delivery flexibility, especially for the vertical services that multiplicity: 1
are not chasing a high system performance. isOrdered: N/A
isUnique: N/A
allowedValues: defaultValue: False
"NOT SUPPORTED", "SUPPORTED". isNullable: False
dLDeterministi | An attribute specifies the properties of the deterministic type:
cComm communication in downlink for periodic user traffic, see clause 4.3 | DeterministicComm
of TS 22.104 [51]. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: False
uLDeterministi | An attribute specifies the properties of the deterministic type:
cComm communication in uplink for periodic user traffic, see clause 4.3 of | DeterministicComm
TS 22.104 [51]. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: False
DeterministicC | An attribute specifies whether or not the network slice supports type: <<enumeration>>

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

DeterministicC
omm.periodicit
yList

An attribute specifies a list of periodicities supported by the
network slice for deterministic communication.

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

dLThptPerSlice

This attribute defines achievable data rate of the network slice in
downlink that is available ubiquitously across the coverage area of
the slice, refer NG.116 [50].

type: XLThpt
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
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dLThptPerSlice
Subnet

This attribute defines achievable data rate of the network slice
subnet in downlink that is available ubiquitously across the
coverage area of the slice.

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

dLThptPerUE

This attribute defines data rate supported by the network slice per
UE, refer NG.116 [50].

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

guaThpt

This attribute describes the guaranteed data rate.

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

maxThpt

This attribute describes the maximum data rate.

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

uLThptPerSlice

This attribute defines achievable data rate of the network slice in
uplink that is available ubiquitously across the coverage area of
the slice, refer NG.116 [50].

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

uLThptPerUE

This attribute defines data rate supported by the network slice per
UE, refer NG.116 [50].

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

uLThptPerSlice
Subnet

This attribute defines achievable data rate of the network slice
subnet in uplink that is available ubiquitously across the coverage
area of the slice.

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

the network slice or the network slice subnet in uplink, refer
NG.116 [50].

dLMaxPktSize This parameter specifies the maximum packet size supported by type: MaxPktSize
the network slice or the network slice subnet, in downlink refer multiplicity: 1
NG.116 [50]. isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
uLMaxPktSize This parameter specifies the maximum packet size supported by type: MaxPktSize

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

MaxPktSize.max
size

This parameter specifies the maximum packet size supported by
the network slice, refer NG.116 [50].

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

This parameter defines the maximum number of concurrent PDU
sessions supported by the network slice, refer NG.116 [50].

type:
MaxNumberofPDUSess
ions

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

MaxNumberofPDU
Sessions.nOofP
DUSessions

This parameter defines the maximum number of concurrent PDU
sessions supported by the network slice, refer NG.116 [50].

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

kPIMonitoring

An attribute specifies the name list of KQIs and KPIs available for
performance monitoring.

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

KPIMonitoring.
kPIList

An attribute specifies the name list of KQIs and KPIs available for
performance monitoring.

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

nBloT

An attribute specifies whether NB-10T is supported in the RAN in
the network slice, see NG.116 [50].

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

NBlIoT.support

An attribute specifies whether NB-10T is supported in the RAN in
the network slice, see NG.116 [50].

allowedValues:
"NOT SUPPORTED", "SUPPORTED".

type: <<enumeration>>
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: False

availability

devices is supported, see NG.116 [50].

allowedValues:
"NOT SUPPORTED", "BETWEEN BS AND UE", "BETWEEN BS
AND UE & UE AND UE".

synchronicity An attribute specifies whether synchronicity of communication type: Synchronicity
devices is supported, Two cases are most important in this multiplicity: 1
context, see clause 3.4.29 of NG.116 [50]: isOrdered: N/A
- Synchronicity between a base station and a mobile device and isUnique: N/A
- Synchronicity between mobile devices. defaultValue: False
isNullable: False
Synchronicity. An attribute specifies whether synchronicity of communication type: <<enumeration>>

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

Synchronicity.
accuracy

An attribute specifies the accuracy of the synchronicity, see
NG.116 [50].

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

RANSIiceSubnet
Profile.synchr
onicity

An attribute specifies whether synchronicity of communication
devices is supported in the RAN domain, Two cases are most
important in this context, see clause 3.4.29 of NG.116 [50]:

- Synchronicity between a base station and a mobile device and
- Synchronicity between mobile devices.

type:
SynchronicityRANSubn
et

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: False
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SynchronicityR | An attribute specifies whether synchronicity of communication type: <<enumeration>>
ANSubnet.avail | devices is supported in the RAN domain, see NG.116 [50]. multiplicity: 1
ability isOrdered: N/A
allowedValues: isUnique: N/A
"NOT SUPPORTED", "BETWEEN BS AND UE", "BETWEEN BS | defaultValue: False
AND UE & UE AND UE". isNullable: False
SynchronicityR | An attribute specifies the accuracy of the synchronicity in the RAN | type: Real
ANSubnet.accur | domain, see NG.116 [50]. multiplicity: 1
acy isOrdered: N/A
isUnique: N/A

defaultValue: False
isNullable: False

userMgmtOpen

An attribute specifies whether or not the network slice supports
the capability for the NSC to manage their users or groups of
users’ network services and corresponding requirements.

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

UserMgmtOpen.s
upport

An attribute specifies whether or not the network slice supports
the capability for the NSC to manage their users or groups of
users’ network services and corresponding requirements.

allowedValues:
"NOT SUPPORTED", "SUPPORTED".

type: <<enumeration>>
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: False

v2XCommModels

An attribute specifies whether or not the V2X communication
mode is supported by the network slice.

type: V2XCommMode
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: False

V2XCommMode . v2
XMode

An attribute specifies whether or not the V2X communication
mode is supported by the network slice.

allowedValues:
"NOT SUPPORTED", "SUPPORTED BY NR".

type: <<enumeration>>
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: False

area of the network slice. See Table 7.1-1 of TS 22.261 [28]).

coverageArea An attribute specifies the coverage area of the network slice, i.e. type: String
the geographic region where a 3GPP communication service is multiplicity: 1
accessible, see Table 7.1-1 of TS 22.261 [28]) and NG.116 [50]. isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: True
termDensity An attribute specifies the overall user density over the coverage type: TermDensity

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: True

TermDensity.de
nsity

An attribute specifies the overall user density over the coverage
area of the network slice. See Table 7.1-1 of TS 22.261 [28]).

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

positioning

An attribute specifies whether the network slice provides geo-
localization methods or supporting methods, see clause 3.4.20 of
NG.116 [50].

type: Positioning
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: False
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Positioning.av
ailability

An attribute specifies if this attribute is provided by the network
slice and contains a list of positioning methods provided by the
slice. If the list is empty this attribute is not available in the
network slice and the other parameters might be ignored, see
NG.116 [50]. Comma separated multiple values are allowed:
CIDE-CID (LTE and NR), OTDOA (LTE and NR), RF
fingerprinting, AECID, Hybrid positioning, NET-RTK.

type: ENUM
multiplicity: 1..6
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: False

Positioning.pr
edictionfreque
ncy

An attribute specifies how often location information is provided.
This parameter simply defines how often the customer is allowed
to request location information. This is not related to the time it
takes to determine the location, which is a characteristic of the
positioning method, see NG.116 [50].

allowedValues:
"PERSEC", "PERMIN", "PERHOUR".

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

Positioning.ac
curacy

An attribute specifies the accuracy of the location information.
Accuracy depends on the respective positioning solution applied
in the network slice, see NG.116 [50].

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

RANSliceSubnet | An attribute specifies whether the RAN domain of the network type:
Profile._positi | slice provides geo-localization methods or supporting methods, PositioningRANSubnet
oning see clause 3.4.20 of NG.116 [50]. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: False
PositioningRAN | An attribute specifies if this attribute is provided by the RAN type: ENUM
Subnet.availab | domain of the network slice and contains a list of positioning multiplicity: 1..6
ility methods provided by the RAN domain. If the list is empty this isOrdered: N/A
attribute is not available in the RAN domain and the other isUnique: N/A
parameters might be ignored, see NG.116 [50]. Comma defaultValue: False
separated multiple values are allowed: isNullable: False
CIDE-CID (LTE and NR), OTDOA (LTE and NR), RF
fingerprinting, AECID, Hybrid positioning, NET-RTK.
PositioningRAN | An attribute specifies how often location information is provided. type: ENUM
Subnet.predict | This parameter simply defines how often the customer is allowed | multiplicity: 1
ionfrequency to request location information. This is not related to the time it isOrdered: N/A
takes to determine the location, which is a characteristic of the isUnique: N/A
positioning method, see NG.116 [50]. defaultValue: False
isNullable: False
allowedValues:
"PERSEC", "PERMIN", "PERHOUR".
PositioningRAN | An attribute specifies the accuracy of the location information. type: Real
Subnet.accurac | Accuracy depends on the respective positioning solution applied multiplicity: 1
Yy in the RAN domain of the network slice, measurement unit is isOrdered: N/A
meter, see NG.116 [50]. isUnique: N/A

defaultValue: False
isNullable: False

by the network slice or network slice subnet at which a defined
QoS can be achieved. See Table 7.1-1 of TS 22.261 [28]).

activityFactor | An attribute specifies the percentage value of the amount of type: Real
simultaneous active UEs to the total number of UEs where active | multiplicity: 1
means the UEs are exchanging data with the network. See Table | isOrdered: N/A
7.1-1 of TS 22.261 [28)). isUnique: N/A
defaultValue: False
isNullable: True
UESpeed An attribute specifies the maximum speed (in km/hour) supported | type: Integer

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: True
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jitter An attribute specifies the deviation from the desired value to the type: Integer
actual value when assessing time parameters. multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: False
isNullable: True
survivalTime An attribute specifies the time that an application consuming a type: String
communication service may continue without an anticipated multiplicity: 1
message. See clause 5 of TS 22.104 [51]). isOrdered: N/A
isUnique: N/A

defaultValue: False
isNullable: True

reliability

An attribute specifies in the context of network layer packet
transmissions, percentage value of the amount of sent network
layer packets successfully delivered to a given system entity
within the time constraint required by the targeted service, divided
by the total number of sent network layer packets, see TS 22.261
[28] and TS 22.104 [51].

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

NetworkSlice.n
etworkSliceSub
netRef

This holds a DN of NetworkSliceSubnet relating to the
NetworkSlice instance.

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

NetworkSliceSu
bnet.networkSl
iceSubnetRef

This holds a list of DN of constituent NetworkSliceSubnet
supporting NetworkSliceSubnet instance

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

managedFunctio
nRef

This holds a list of DN of ManagedFunction instances
supporting the NetworkS1 iceSubnet instance.

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

ipAddress

This parameter specifies the IP address assigned to a logical
transport interface/endpoint which is part of a RAN or CN
SubNetwork.

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

See note 1

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

logiclnterface
Info

This parameter specifies the information of a logical transport
interface (Logical Interfacelnfo), which includes
logiclnterfaceType and logiclnterfaceld.

type:

Logical Interfacel
nfo

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

logiclnterface
Type

This parameter specifies the type of a logical transport interface. It
could be VLAN, MPLS or Segment.

Allowed Value: VLAN,MPLS, Segment

type:Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
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logiclnterface
Id

This parameter specifies the identify of a logical transport
interface which is part of a RAN or CN SubNetwork. It could be
VLAN ID (See IEEE 802.1Q [39]), MPLS Tag or Segment ID.
In case logical transport interface is VLAN, it is VLAN Id (See
IEEE 802.1Q [39]).

In case logical transport interface is MPLS, it is MPLS Tag.

In case logical transport interface is Segment, it is Segment ID.

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

nextHoplInfolLis
t

This parameter is used to identify ingress node (s) which are part
of a transport network. Each node can be identified by any of a
combination of

- IP address of next-hop router (the ingress node) in the

transport network,

- system name,

- port name,

- IP management address of transport nodes.

type: String
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

qosProfile

This parameter specifies the QoS Profile for a logical transport

interface. A QoS profile includes a set of parameters which are

locally provisioned on both sides of a logical transport interface.
An example of the parameter value could be “DSCP” (See RFC
8436 [74])

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

maxDLDataVolum | An attribute specifies the maximum DL PDCP data volume type: String
e supported by the network slice instance (performance multiplicity: 1
measurement definition see in TS 28.552[69]). The unit is isOrdered: N/A
MByte/day. isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
maxULDataVolum | An attribute specifies the maximum UL PDCP data volume type: String
e supported by the network slice instance (performance multiplicity: 1
measurement definition see in TS 28.552[69]). The unit is isOrdered: N/A
MByte/day. isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False
radioSpectrum This attribute represents the radio spectrum in which the network | type: RadioSpectrum
slice should be supported (see clause 3.4.21 of GSMA NG.116 multiplicity: 1
[50)). isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
nROperatingBan | This attribute represents which 5G NR frequency bands can be type: String
ds used to access the network slice. 5G NR operating bands are multiplicity: *
defined in 3GPP TS 38.101-1 [42]. isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
serviceType An attribute specifies the standardized network slice type. type: Enum
multiplicity: 1
allowedValues: eMBB, URLLC, MIoT, V2X. isOrdered: N/A
isUnique: N/A

defaultValue: None
allowedValues: N/A

interface.

isNullable: True
epApplicationR | This parameter specifies a list of application level EPs (i.e. EP_N3 | type: DN
ef or EP_NgU or EP_F1U) associated with the logical transport multiplicity: *

isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False
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epTransportRef

This parameter specifies a list of transport level EPs associated
with the application level EP (i.e. EP_N3 or EP_NgU) or network
slice subnet.

type: DN
multiplicity: *
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: True

sliceSimultane
ousUse

This attribute describes whether a network slice can be
simultaneously used by a device together with other network
slices and if so, with which other classes of network slices.

allowedValues: “0”, “1”, “2”, “3”, “4".

“0": Can be used with any network slice

“1": Can be used with network slices with same SST value
“2". Can be used with any network slice with same SD value
“3": Cannot be used with another network slice

“4”. Cannot be used by a UE in a specific location

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

allowedValues:
- eMBBEEPerfReq identifies the requirement in terms of energy
efficiency, i.e. the performance per consumed Joule in type Real,
where performance can take one of the following forms (type:
ENUM):

- number of bits (Integer) (see TS 28.554 [27] clause 6.7.2.2).

- number of bits (Integer) for RAN-based network slice (see TS
28.554 [27] clause 6.7.2.2a).

- URLLCEEPerfReq identifies the requirement in terms of
energy efficiency, i.e. the performance per consumed Joule in
type Real, where performance can take one of the following forms
(type: ENUM):

- inverse of the latency in 0.1ms (Real) (see TS 28.554 [27]
clause 6.7.2.3.2).

- number of bits multiplied by the inverse of the latency in
0.1ms (Real) (see TS 28.554 [27] clause 6.7.2.3.3).

- mloTEEPerfReq identifies the requirement in terms of energy
efficiency, i.e. the performance per consumed Joule in type Real,
where performance can take one of the following forms (type:
ENUM):

- maximum number of registered subscribers (Integer) (see TS
28.554 [27] clause 6.7.2.4.1),

- mean number of active UEs (Integer) (see TS 28.554 [27]
clause 6.7.2.4.2).

See NOTE 3.

energyEfficien | An attribute which describes the energy efficiency of a network type: EnergyEfficiency
cy slice, i.e. the ratio between the performance of a network slice multiplicity: 1
and its energy consumption (EC) when assessed during the same | isOrdered: N/A
time frame, see clause 3.4.7 of NG.116 [50]. isUnique: N/A
defaultValue: None
isNullable: True
EnergyEfficien | Depending on the sST value, EnergyEfficiency.performance will type: ENUM
cy.performance | be multiplicity: 1
- eMBBEEPerfReq isOrdered: N/A
or isUnique: N/A
- URLLCEEPerfReq defaultValue: None
or isNullable: True
- mloTEEPerfReq
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topSliceSubnet
Profile.energy
Efficiency

An attribute which describes the energy efficiency through all
domains of the network slice, i.e. the ratio between the
performance and the energy consumption (EC) when assessed
during the same time frame, see clause 3.4.7 of NG.116 [50].

type: EnergyEfficiency
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

CNSliceSubnetP
rofile.
energyEfficien
cy

An attribute which describes the energy efficiency through CN
domain of the network slice, i.e. the ratio between the
performance and the energy consumption (EC) when assessed
during the same time frame, see clause 3.4.7 of NG.116 [50].

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

to be also authenticated and authorized by a AAA server using
additional credentials different than the ones used for
the primary authentication, see clause 3.4.37 of NG.116 [50].

allowedValues: N/A

RANSIiceSubnet | An attribute which describes the energy efficiency through RAN type: Real

Profile. domain of the network slice, i.e. the ratio between the multiplicity: 1

energyEfficien | performance and the energy consumption (EC) when assessed isOrdered: N/A

cy during the same time frame, see clause 3.4.7 of NG.116 [50]. isUnique: N/A
defaultValue: None
isNullable: True

nssaaSupport An attribute specifies whether for the Network Slice, devices need | type: NSSAASupport

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

nssaaSupport.s
upport

An attribute specifies whether or not the Network Slice, devices
need to be also authenticated and authorized by a AAA server
using additional credentials different than the ones used for

the primary authentication.

allowedValues:
"NOT SUPPORTED", "SUPPORTED".

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

ServiceProfile
.n6Protection

An attribute which includes required security functions and
corresponding rules of each function for network slice N6 interface
protection.

allowedValues: N/A

type: N6Protection
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

CNSliceSubnetP

An attribute which includes required security functions and

type: N6Protection

rofile. corresponding rules of each function for network slice N6 interface | multiplicity: 1
néProtection protection. isOrdered: N/A
isUnique: N/A
allowedValues: N/A defaultValue: None
isNullable: False
secFuncList An attribute which holds the list of security control type: SecFunc
functions/features required by the Network Slice or Network Slice | multiplicity: 1..*
Subnet consumer. isOrdered: False
isUnique: True
allowedValues: N/A defaultValue: None
isNullable: False
secFunld An attribute which identifies a security function. type: String
multiplicity: 1
allowedValues: N/A isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False
An attribute which describes the type of the security function. E.g. | type: String
Firewall, NAT, antimalware, parental control, DDoS protection multiplicity: 1
function, etc. isOrdered: N/A
secFunType isUnique: N/A
allowedValues: N/A defaultValue: None
isNullable: False
An attribute which could be configured on each function. If it's type: String
absent, the default rules could be applied. multiplicity: 0..*
isOrdered: False
secRules allowedValues: N/A isUnique: N/A

defaultValue: None
isNullable: False
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networkSliceSu | An attribute indicating type of network slice subnet, including: type:Enum
bnetType - Top network slice subnet multiplicity: 1
- RAN network slice subnet isOrdered: N/A
- CN network slice subnet isUnique: N/A
defaultValue: None
Allowed Value: isNullable: False
TOP_SLICESUBNET ,RAN_SLICESUBNET,CN_SLICESUBNET

NOTE 1: Thereis no direct relationship between local Address'remoteAddressin EP_RP and ipAddressin
EP_transport. While the local Address/remoteAddress in EP_RP could be exchanged as part of
signalling between GTP-u tunnel end points, ipAddressin EP_transport is used for transport routing.

NOTE 2: void

NOTE 3: energy efficiency requirement for V2X is not part of the current document.

6.5 Common notifications

6.5.1 Alarm notifications

This clause presents alist of notifications, defined in TS 28.532 [35], that an MnS consumer may receive. The
notification header attribute objectClass/objectlinstance shal capture the DN of aninstance of aclass
defined in the present document.

n
P
o
=
[0}
»

Name

notifyNewAlarm

notifyClearedAlarm
notifyAckStateChanged
notifyAlarmListRebuilt
notifyChangedAlarm
notifyCorrelatedNotificationChanged
notifyChangedAlarmGeneral
notifyComments
notifyPotentialFaultyAlarmList

OO|OI0I0IZIZIEIE

6.5.2 Configuration notifications

This clause presents alist of notifications, defined in TS 28.532 [35], that an MnS consumer may receive. The
notification header attribute objectClass/objectlinstance shal capture the DN of aninstance of aclass
defined in the present document.

Name
notifyMOICreation
notifyMOIDeletion
notifyMOIAttributeValueChanges
notifyEvent

O|0|0|0|»

6.5.3 Threshold Crossing notifications

This clause presents alist of notifications, defined in TS 28.532 [35], that an MnS consumer may receive. The
notification header attribute objectClass/objectlinstance shal capture the DN of aninstance of aclass
defined in the present document.
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Name Notes
notifyThresholdCrossing
notifyThresholdCrossing

notifyThresholdCrossing

44

7 Solution Set (SS)

The present document defines the following NRM Solution Set definitions for NR and NG-RAN:
- YAML based 3GPP NR and NG-RAN NRM Solution Set (Annex D).
- YANG based 3GPP NR and NG-RAN NRM Solution Set (Annex E).
The present document defines the following NRM Solution Set definitions for 5GC:
- YAML based 3GPP 5GC NRM Solution Set (Annex G).
- YANG based 3GPP 5GC NRM Solution Set (Annex H).
The present document defines the following NRM Solution Set definitions for network slice and network dlice subnet:
- YAML based 3GPP Network Slice NRM Solution Set (Annex J).
- YANG based 3GPP Network Slice NRM Solution Set (Annex O)
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Annex A (normative):
Cell state handling

Al Relation between the administrative state and the
"Pre-operation state of the gNB-DU Cell"

The administrative state indicates the permission to use or prohibition against using the cell, imposed through the OAM
services. The administrative state has three values: "LOCKED", "SHUTTING DOWN" or "UNLOCKED"

The meanings of these values are defined in ITU T Recommendation X.731 [18].

The relation between the administrative state and the " Pre-operation state of the gNB-DU Cell" is defined in clause 8.5
of TS 38.401 [4]. See below an extract from clause 8.5 of TS 38.401 [4] on the F1 startup and cell activation.

If the operationalState is"ENABLED" (i.e. theresource is physically installed and working) and if the
administrativeState is"UNLOCKED", the step "0: Pre-operational state”" will exit and the step "1: F1 Setup
Request” will be executed.”

8.5 F1 Startup and cells activation

This function allows to setup the F1 interface between a gNB-DU and agNB-CU and it allows to activate the gNB-DU
cells.

gNB-DU gNB-CU 5GC gNB/eNB

‘ 0. Pre-operational state ‘

1. F1 Setup Request o
2. NG Setup/gNB Configuration Update
|2 NG Setu P/gNB Config P
‘3. F1 Setup Response
<4. gNB-CU Configuration Update
5. gNB-CU Configuration Update Ack
6. Xn/X2 Setup
T >

Figure 8.5-1: F1 startup and cell activation

A.2  Combined state diagram for gNB cell

Thisisthe Combined state diagram for gNB cell.
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Unlocked
Disabled 4a Enabled
ide [ ° e T ractive 7> T Act
€ e« | Inactive | | Active
3 4 3 8 ry 6 3
1 102 109 19
2a
Shutting Down
A A y
Inactive |4—5 Active
Enabled
I
2 4 2a 2a,10
Locked
A h 4
- Idle 2 3 Idle
Disabled Enabled
11

Initial and Final state

Figure A.2-1: Combined gNB cell state diagram

The gNB-DU maintains cell states. The following table isthe gNB cell state transition table.

In 3-split and 2-split deployment scenarios, the interactions between gNB-CU and gNB-DU are standardized. The
interactions specified under the column " The state transition events and actions” of "The gNB Cell state transition table"
below shall be present for the state transition.

In the non-split deployment scenarios, the interactions between gNB-CU and gNB-DU are not standardized. The

interactions between gNB-CU and gNB-DU specified under the column "The state transition events and actions" of
"The gNB Cell state transition table" can be replaced by other means that is not standardized.
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Table A.2-1: The gNB Cell state transition table

Transition The state transition event and actions
number

1 Event: Receive request to unlock.
Action: None.

2 Event: Receive request to lock.
Action: None.

2a Event: Receive request to lock
Action: Send to gNB-CU the "gNB-DU Configuration Update message"” with served cell to delete.

3 Event: When the required cell resource is physically installed and working.
Action: none.

4 Event: When the required cell resource is not physically installed or is not working.
Action: Send to gNB-CU the "gNB-DU Configuration update message" with cell to delete.

4a Event: When the required cell resource is physically uninstalled or is not working.
Action: Send to gNB-CU the "GNB-DU Configuration Update message" with served cell to delete.

5 Event: Receive from gNB-CU the "F1 Setup Response message" (identifying the cell to be activated).
The cell is activated successfully.
Actions: Do nothing or send gNB-CU the "gNB-DU Configuration Update message" with Cell stated as
active'
_____ Or ————
Event: Receive from gNB-CU the "gNB-CU Configuration Update message" (identifying cell to be
activated e.g., in case that the cell was not activated using the "F1 Setup Response message").
Actions:
The cell is activated successfully.
Send to gNB-CU the "gNB-CU Configuration Update Response" to confirm the cell is in active state.
_____ Or —————
Event: Receive from gNB-CU the "gNB-DU Configuration Update Acknowledge message” (identifying
cell to be activated e.g., in case that the cell was not activated using the "F1 Setup Response message")
and
the cell is activated successfully
Actions: Do nothing.

6 Event: Receive from gNB-CU the "gNB-CU Configuration Update message" and responds with gNB-CU
Configuration Update Acknowledge messages.
Actions: Respond with gNB-CU Configuration Update Acknowledge messages.
_____ Or ————
Event: Event: DU experiences an internal failure and decided to place the cell into inactive state.
Actions: Send to gNB-CU the "gNB-DU Cell status Update message"

7 Event: Send to gNB-CU the "F1 Setup request" (identifying the cell that is configured and ready to be
activated).
Actions: none.
_____ Or ————
Send to gNB-CU the "gNB-DU Configuration Update message" with the served cell to add.
Actions: none.

8 Event: Sends to gNB-CU the "gNB-DU Configuration Update message" with served cell to delete.
Receive response from gNB-CU the "gNB-DU Configuration Update Acknowledge message".
Actions: None.

9 Event: Receive request to shut down.
Actions: None.

10 Event: Last user quit.
Actions: Send to gNB-CU the "GNB-DU Configuration Update message" with served cell to delete.

11 Event: When a cell is created and is configured.
Actions: None

12 Event: When a cell is deleted.

Action: None.
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Annex B (normative):
NSI and NSSI state handling

B.1  NSI state handling

A NetworkSliceinstance (NSI) isalogical object in the management system that represents a complex grouping of
resources that may be in various states. At any time, the management system needs to know the state of an NSI.

TheITU-T X.731[18], to which [17] refers, has defined the inter-relation between the administrative state and
operational state of systemsin general.

administrativeState administrativeState
UNLOCKED SHUTTING DOWN
3 2a
operationalState > operationalState > operationalState
DISABLED | ENABLED |¢ ENABLED
4 1
2 1 2 1
O \4 3 \ 4 2
‘) U operationalState " operationalState N
< DISABLED |¢ ENABLED <
5 4 2b
Initial and Final state administrativeState LOCKED

Figure B.1: Combined NSI state diagram

The interactions specified under the column " The state transition events and actions' of "NSI state transition table"
below shall be present for the state transition.
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Table B.1: The NSI state transition table

Trigger The state transition events and actions

number

0 Operation allocateNsi results in the creation of NSI. The administrative state is set to LOCKED and
operationalState is set to DISABLED
- Or p—
CM operation creates NSI. The administrative state is set to LOCKED and operationalState is set to
DISABLED

1 CM operation sets administrative state to UNLOCKED.

2
The last user of the NSI stops using the NSI

2a CM operation sets administrative state to SHUTTING DOWN

2b The last user of the NSInetwork slice stops using the NSinetwork slice

3 The related NSSI (identified by NetworkSlice.networkSliceSubnetRef) changes state to
UNLOCKED and ENABLED.

4 The related NSSI (identified by NetworkSlice.networkSliceSubnetRef) changes state to LOCKED
- Or —_
The related NSSI (identified by NetworkSlice.networkSliceSubnetRef) changes state to
DISABLED

5 Operation deallocateNsi results in the deletion of NSI
- Or —_
CM operation deletes NSI

B.2

State handling of NSSI

A NetworkSliceSubnet instance (NSSI) isalogical object in the management system that represents a complex
grouping of resources that may be in various states. At any time the management system needs to know the state of an

NSS!

The ITU-T X.731[18], to which [17] refers, has defined the inter-relation between the administrative state and
operationa state of systemsin general.

administrativeState administrativeState
UNLOCKED SHUTTING DOWN
3 2a
operationalState > operationalState > operationalState
DISABLED | ENABLED |¢ ENABLED
4 1
2 1 2 1
O \4 3 \4 2
‘) " operationalState " operationalState N
< DISABLED |¢ ENABLED <
5 4 2b
Initial and Final state administrativeState LOCKED

Figure B.2.1: Combined NSSI state diagram

The interactions specified under the column "The state transition events and actions' of "NSSI state transition table"
below shall be present for the state transition.
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Table B.2.1: The NSSI state transition table

Trigger The state transition events and actions

number

0 Operation allocateNssi results in the creation of NSSI. The administrative state is set to LOCKED and
operationalState is set to DISABLED
- Or p—
CM operation creates NSSI. The administrative state is set to LOCKED and operationalState is set to
DISABLED

1 CM operation sets administrative state to UNLOCKED.

2 CM operation sets administrative state to LOCKED

2a CM operation sets administrative state to SHUTTING DOWN

2b The last user of the NSSlInetwork slice subnet stops using the NSSInetwork slice subnet

3 All constituent NSSis (identified by NetworkS1iceSubnet.networkSliceSubnetRef) change state
to UNLOCKED and ENABLED.

4 At least one constituent NSSI (identified by NetworkSl1iceSubnet._networkSliceSubnetRef)
changes state to LOCKED
- Or p—
At least one constituent NSSI (identified by NetworkSliceSubnet.networkSliceSubnetRef)
changes state to DISABLED

5 Operation deallocateNssi results in the deletion of NSSI
- Or —_
CM operation deletes NSSI.
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Annex C (normative):
Void
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Annex D (normative):
OpenAPI definition of the NR NRM

D.1 General

This annex contains the OpenAPI definition of the NR NRM in Y AML format.
The Information Service (1S) of the NR NRM is defined in clause 4.

Mapping rules to produce the OpenAPI definition based on the | S are defined in TS 32.160 [47].

D.2 Void

D.3 Void

D.4  Solution Set (SS) definitions

D.4.1 Void

D.4.2 Void

D.4.3 OpenAPI document "'nrNrm.yaml"

openapi: 3.0.1
info:
title: NR NRM
version: 17.6.0
description: >-
OAS 3.0.1 specification of the NR NRM
© 2020, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.
externalDocs:
description: 3GPP TS 28.541; 5G NRM, NR NRM
url: http://www.3gpp.org/ftp/Specs/archive/28_series/28.541/
paths: {}
components:
schemas:

Gnbld:
type: string
GnbldLength:
type: integer
minimum: 22
maximum: 32
GnbName:
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type: string

maxLength: 150
GnbDuld:

type: number

minimum: O

maximum: 68719476735
GnbCuUpld:

type: number

minimum: O

maximum: 68719476735

Sst:
type: integer
maximum: 255

Snssai:
type: object
properties:
sst:
$ref: "#/components/schemas/Sst*
sd:
type: string
Snssailist:
type: array
items:

$ref: "#/components/schemas/Snssai”

Mnc:
type: string
pattern: *[0-9]{3}][0-9]{2}"

PImnld:
type: object
properties:
mcc:
$ref: “comDefs.yaml#/components/schemas/Mcc*
mnc:
$ref: "#/components/schemas/Mnc*
PImnldList:
type: array
items:

$ref: "#/components/schemas/PImnid*
PImninfo:
type: object
properties:
pImnld:
$ref: "#/components/schemas/PImnid*®
snssai :
$ref: "#/components/schemas/Snssai
PImnInfoList:
type: array
items:
$ref: "#/components/schemas/PImninfo*
Snpnld:
type: object
properties:
mecc:
$ref: "comDefs.yaml#/components/schemas/Mcc*
mnc:
$ref: "#/components/schemas/Mnc*
nid:
type: string
Snpninfo:
type: object
properties:
snpnld:
$ref: "#/components/schemas/Snpnld*”
snssai :
$ref: "#/components/schemas/Snssai”
cagld:
type: string
nid:
type: string
Npnldentity:
type: object
properties:
pImnld:
$ref: "#/components/schemas/PImnid*
cagidList:
$ref: "#/components/schemas/cagld”
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nidList:
$ref: "#/components/schemas/nid*
NpnldentitylList:
type: array
items:
$ref: "#/components/schemas/Npnldentity”
GGnbld:
type: string
pattern: "~[0-91{3}[0-91{2,3}-(22]23]24]25]26]27]28]29]30]31]32)-[0-91{1,10}"
GEnbld:
type: string
pattern: "~[0-9]{3}[0-91{2,3}-(18]20]21]22)-[0-9]1{1,7}"

GGnbldList:
type: array
items:
$ref: "#/components/schemas/GGnbld*”

GEnbldList:
type: array
items:
$ref: "#/components/schemas/GEnbld*

NrPci :
type: integer
maximum: 503
NrTac:
type: integer
maximum: 16777215
Tai:
type: object
properties:
plmnld:
$ref: "#/components/schemas/PImnid*”
nrTac:
$ref: "#/components/schemas/NrTac*
TailList:
type: array
items:
$ref: "#/components/schemas/Tai*
NrtacRange:
type: object
properties:
NnRTACstart:
type: string
nRTACend:
type: string
nRTACpattern:
type: string
TaiRange:
type: object
properties:
pImnld:
$ref: "#/components/schemas/PImnid*®
nRTACRangeList:
type: array
items:
$ref: "#/components/schemas/NrtacRange”

BackhaulAddress:
type: object
properties:
gnbld:
$ref: "#/components/schemas/Gnbld*
tai:
$ref: "#/components/schemas/Tai"
MappingSetlDBackhaulAddress:
type: object
properties:
setlD:
type: integer
backhaulAddress:
$ref: "#/components/schemas/BackhaulAddress*
IntraRatEsActivationOriginalCellLoadParameters:
type: object
properties:
loadThreshold:
type: integer
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timeDuration:
type: integer
IntraRatEsActivationCandidateCel lsLoadParameters:
type: object
properties:
loadThreshold:
type: integer
timeDuration:
type: integer

IntraRatEsDeactivationCandidateCel lsLoadParameters:

type: object
properties:
loadThreshold:
type: integer
timeDuration:
type: integer
EsNotAl lowedTimePeriod:
type: object
properties:
startTimeandendTime:
type: string
periodOfDay:
type: string
daysOfWeekList:
type: string
listoftimeperiods:
type: string
InterRatEsActivationOriginalCellParameters:
type: object
properties:
loadThreshold:
type: integer
timeDuration:
type: integer
InterRatEsActivationCandidateCel IParameters:
type: object
properties:
loadThreshold:
type: integer
timeDuration:
type: integer
InterRatEsDeactivationCandidateCel IParameters:
type: object
properties:
loadThreshold:
type: integer
timeDuration:
type: integer

UeAccProbilityDist:
type: object
properties:
targetProbability:
type: integer
numberofpreamblessent:
type: integer

UeAccDelayProbilityDist:
type: object
properties:

targetProbability:
type: integer
accessdelay:
type: integer

NRPcilList:
type: object
properties:
NRPci :
type: integer

CSonPcilList:
type: object
properties:
NRPci :
type: integer

MaximumDeviationHoTrigger:
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type: integer
minimum: -20
maximum: 20

MaximumDeviationHoTriggerLow:
type: integer
minimum: -20
maximum: 20

MaximumDeviationHoTriggerHigh:
type: integer
minimum: -20
maximum: 20

MinimumTimeBetweenHoTriggerChange:
type: integer
minimum: O
maximum: 604800

TstoreUEcntxt:
type: integer
minimum: O
maximum: 1023

CellState:
type: string
enum:
- IDLE
- INACTIVE
- ACTIVE
CyclicPrefix:
type: string
enum:
- "15*
- "30"
- "60"
- "120"
TxDirection:
type: string
enum:
- DL
- UL
- DL and UL
BwpContext:
type: string
enum:
- DL
- UL
- SUL
IslnitialBwp:
type: string
enum:
- INITIAL
- OTHER
- SUL
QuotaType:
type: string
enum:
- STRICT
- FLOAT
I1sESCoveredBy:
type: string
enum:
- NO
- PARTIAL
- FULL
RrmPolicyMember:
type: object
properties:
pImnld:
$ref: "#/components/schemas/PImnid*
snssai:
$ref: "#/components/schemas/Snssai”
RrmPolicyMemberList:
type: array
items:
$ref: "#/components/schemas/RrmPolicyMember
AddressWithVlan:
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type: object
properties:
ipv4Address:
$ref: “comDefs.yaml#/components/schemas/ 1pv4Addr*®
ipv6Address:
$ref: “comDefs.yaml#/components/schemas/I1pv6Addr*®
vianld:
type: integer
minimum: O
maximum: 4096
LocalAddress:
type: object
properties:
addressWithVlan:
$ref: "#/components/schemas/AddressWithVlan*
port:
type: integer
minimum: O
maximum: 65535
RemoteAddress:
type: object
properties:
ipv4Address:
$ref: "comDefs.yaml#/components/schemas/1pv4Addr*
ipv6Address:
$ref: “comDefs.yaml#/components/schemas/1pv6Addr*”

CellIndividualOffset:
type: object
properties:

rsrpOffsetSSB:
type: integer
rsrqOffsetSSB:
type: integer
sinrOffsetSSB:
type: integer
rsrpOffsetCSI-RS:
type: integer
rsrqOffsetCSI-RS:
type: integer
sinrOffsetCSI-RS:
type: integer

QOffsetRange:
type: integer
enum:

- =24
- =22
- =20
- -18
- -16
- -14
- -12
- -10
- -8
- -6
- -5
- -4
- -3

QOffsetRangelList:
type: object
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properties:
rsrpOffsetSSB:
$ref: "#/components/schemas/QOffsetRange”
rsrqOffsetSSB:
$ref: "#/components/schemas/QO0ffsetRange”
sinrOffsetSSB:
$ref: "#/components/schemas/QO0ffsetRange”
rsrpOffsetCSI-RS:
$ref: "#/components/schemas/QO0ffsetRange”
rsrqOffsetCSI-RS:
$ref: "#/components/schemas/QOffsetRange”
sinrOffsetCSI-RS:
$ref: "#/components/schemas/QO0ffsetRange”
QOffsetFreq:
type: number
TReselectionNRST:
type: integer
enum:

- 100
SsbPeriodicity:
type: integer
enum:
-5
- 10
- 20
- 40
- 80
- 160
SsbDuration:
type: integer
enum:

A WN P

-5
SsbSubCarrierSpacing:
type: integer
enum:
- 15
- 30
- 120
- 240
CoverageShape:
type: integer
maximum: 65535
DigitalTilt:
type: integer
minimum: -900
maximum: 900
DigitalAzimuth:
type: integer
minimum: -1800
maximum: 1800

RSSetld:
type: integer
maximum: 4194303

RSSetType:
type: string
enum:

- RS1
- RS2

FrequencyDomainPara:
type: object
properties:
rimRSSubcarrierSpacing:
type: integer
rIMRSBandwidth:
type: integer
nrofGlobalRIMRSFrequencyCandidates:
type: integer
rimRSCommonCarrierReferencePoint:
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type: integer
rimRSStartingFrequencyOffsetldList:
type: array
items:
type: integer

SequenceDomainPara:
type: object
properties:
nrofRIMRSSequenceCandidatesofRS1:
type: integer
rimRSScrambleldListofRS1:
type: array
items:
type: integer
nrofRIMRSSequenceCandidatesofRS2:
type: integer
rimRSScrambleldListofRS2:
type: array
items:
type: integer
enableEnoughNotEnoughlIndication:
type: string
enum:
- ENABLE
- DISABLE
RIMRSScrambleTimerMultiplier:
type: integer
RIMRSScrambleTimerOffset:
type: integer

TimeDomainPara:
type: object
properties:
dlIULSwitchingPeriodl:
type: string
enum:
- MSOP5
- MSOP625
- MS1
- MS1P25
- Ms2
- MS2P5
- MS3
- Ms4
- MS5
- MS10
- MS20
symbolOffsetOfReferencePointl:
type: integer
dIULSwitchingPeriod2:
type: string
enum:
- MSOP5
- MSOP625
- Ms1
- MS1P25
- MSs2
- MS2P5
- MS3
- Ms4
- MS5
- MS10
- MS20
symbolOffsetOfReferencePoint2:
type: integer
totalnrofSetldofRS1:
type: integer
totalnrofSetldofRS2:
type: integer
nrofConsecutiveRIMRS1:
type: integer
nrofConsecutiveRIMRS2:
type: integer
consecutiveRIMRS1List:
type: array
items:
type: integer
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consecutiveRIMRS2List:
type: array
items:
type: integer
enablenearfarindicationRS1:
type: string
enum:
- ENABLE
- DISABLE
enablenearfarindicationRS2:
type: string
enum:
- ENABLE
- DISABLE

RimRSReportinfo:
type: object
properties:
detectedSetlID:
type: integer
propagationDelay:
type: integer
functional ityOfRIMRS:
type: string
enum:
- RS1
- RS2
- RS1forEnoughMitigation
- RS1forNotEnoughMitigation

RimRSReportConf:
type: object
properties:
reportindicator:
type: string
enum:
- ENABLE
- DISABLE
reportinterval:
type: integer
nrofRIMRSReportinfo:
type: integer
maxPropagationDelay:
type: integer
rimRSReportinfoList:
type: array
items:
$ref: "#/components/schemas/RimRSReportinfo”
TceMappinglInfo:
type: object
properties:
TcelPAddress:
oneOf:
- $ref: "comDefs.yaml#/components/schemas/ Ipv4Addr*®
- $ref: "comDefs.yaml#/components/schemas/ Ipv6Addr*®
TcelD:
type: integer
PImnTarget:
$ref: "#/components/schemas/PImnid*
TceMappinglInfoList:
type: array
items:
$ref: "#/components/schemas/TceMappingInfo®
ResourceType:
type: string
enum:
- PRB
- PRB_UL
- PRB_DL
- RRC
- DRB
ParameterRange:
type: object
properties:
maxValue:
type: integer
minValue:
type: integer
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Homm Definition of abstract I0CS ————————— -

RrmPolicy -Attr:
type: object
properties:
resourceType:
$ref: "#/components/schemas/ResourceType”
rRMPolicyMemberList:
$ref: "#/components/schemas/RrmPolicyMemberList

Homm————— Definition of concrete I0CS ————————— -

SubNetwork-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
$ref: "genericNrm.yaml#/components/schemas/SubNetwork-Attr*
- $ref: "genericNrm.yaml#/components/schemas/SubNetwork-ncO*®
- type: object
properties:
SubNetwork:
$ref: "#/components/schemas/SubNetwork-Multiple®
ManagedElement:
$ref: "#/components/schemas/ManagedElement-Multiple®
NRFrequency:
$ref: "#/components/schemas/NRFrequency-Multiple”
ExternalGnbCuCpFunction:
$ref: "#/components/schemas/ExternalGnbCuCpFunction-Multiple®
External ENBFunction:
$ref: "#/components/schemas/ExternalENBFunction-Multiple”
EUtranFrequency:
$ref: "#/components/schemas/EUtranFrequency-Multiple®
DESManagementFunction:
$ref: "#/components/schemas/DESManagementFunction-Single*”
DRACHOptimizationFunction:
$ref: "#/components/schemas/DRACHOptimizationFunction-Single*
DMROFunction:
$ref: "#/components/schemas/DMROFunction-Single*”
DLBOFunction:
$ref: "#/components/schemas/DLBOFunction-Single*
DPCIConfigurationFunction:
$ref: "#/components/schemas/DPCIConfigurationFunction-Single*
CPCIConfigurationFunction:
$ref: "#/components/schemas/CPCIConfigurationFunction-Single*
CESManagementFunction:
$ref: "#/components/schemas/CESManagementFunction-Single”
Configurable5QISet:
$ref: "5gcNrm.yaml#/components/schemas/Configurable5QISet-Multiple®
RimRSGlobal:
$ref: "#/components/schemas/RimRSGlobal-Single*
Dynamic5QI1Set:
$ref: "5gcNrm.yaml#/components/schemas/Dynamic5QlSet-Multiple*®
CCOFunction:
$ref: "#/components/schemas/CCOFunction-Single”
ManagedElement-Single:
all0f:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
$ref: "genericNrm.yaml#/components/schemas/ManagedElement-Attr”
- $ref: "genericNrm.yaml#/components/schemas/ManagedElement-ncO*
- type: object
properties:
GnbDuFunction:
$ref: "#/components/schemas/GnbDuFunction-Multiple*
GnbCuUpFunction:
$ref: "#/components/schemas/GnbCuUpFunction-Multiple®
GnbCuCpFunction:
$ref: "#/components/schemas/GnbCuCpFunction-Multiple®
DESManagementFunction:
$ref: "#/components/schemas/DESManagementFunction-Single*
DRACHOptimizationFunction:
$ref: "#/components/schemas/DRACHOptimizationFunction-Single
DMROFunction:
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$ref: "#/components/schemas/DMROFunction-Single*
DLBOFunction:

$ref: "#/components/schemas/DLBOFunction-Single*”
DPCIConfigurationFunction:

$ref: "#/components/schemas/DPCIConfigurationFunction-Single*
CPCIConfigurationFunction:

$ref: "#/components/schemas/CPCIConfigurationFunction-Single*
CESManagementFunction:

$ref: "#/components/schemas/CESManagementFunction-Single*”
Configurable5QlSet:

$ref: "5gcNrm.yaml#/components/schemas/Configurable5Q1Set-Multiple®
Dynamic5QlSet:

$ref: "5gcNrm.yaml#/components/schemas/Dynamic5Q1Set-Multiple”

GnbDuFunction-Single:
allOof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr*
- type: object
properties:
gnbDuld:
$ref: "#/components/schemas/GnbDuld*”
gnbDuName:
$ref: "#/components/schemas/GnbName*
gnbld:
$ref: "#/components/schemas/Gnbld*
gnbldLength:
$ref: "#/components/schemas/GnbldLength*
rimRSReportConf:
$ref: "#/components/schemas/RimRSReportConf*
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*
- type: object
properties:
RRMPolicyRatio:
$ref: "#/components/schemas/RRMPolicyRatio-Multiple*
NrCellDu:
$ref: "#/components/schemas/NrCel IDu-Multiple®
Bwp-Multiple:
$ref: "#/components/schemas/Bwp-Multiple®
NrSectorCarrier-Multiple:
$ref: "#/components/schemas/NrSectorCarrier-Multiple”
EP_FI1C:
$ref: "#/components/schemas/EP_F1C-Single”
EP_F1U:
$ref: "#/components/schemas/EP_F1U-Multiple*
DRACHOptimizationFunction:
$ref: "#/components/schemas/DRACHOptimizationFunction-Single”

OperatorDu-Single:
all0f:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
gnbld:
$ref: "#/components/schemas/Gnbld*
gnbldLength:
$ref: "#/components/schemas/GnbldLength”
- type: object
properties:
EP_F1C:
$ref: "#/components/schemas/EP_F1C-Single”
EP_F1U:
$ref: "#/components/schemas/EP_F1U-Multiple*

GnbCuUpFunction-Single:
allof:
- $ref: “genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr*
- type: object
properties:
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gnbld:

$ref: "#/components/schemas/Gnbld*”
gnbldLength:

$ref: "#/components/schemas/GnbldLength*
gnbCuUpld:

$ref: "#/components/schemas/GnbCuUpld*
pImninfolList:

$ref: "#/components/schemas/PImninfoList”
configurable5Q1SetRef:
$ref: "comDefs.yaml#/components/schemas/Dn*®
dynamic5QISetRef:
$ref: “comDefs.yaml#/components/schemas/Dn*”
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*”
- type: object
properties:
RRMPolicyRatio:
$ref: "#/components/schemas/RRMPolicyRatio-Multiple*

EP_E1:

$ref: "#/components/schemas/EP_E1-Single*
EP_XnU:

$ref: "#/components/schemas/EP_XnU-Multiple*
EP_F1U:

$ref: "#/components/schemas/EP_F1lU-Multiple®
EP_NgU:

$ref: "#/components/schemas/EP_NgU-Multiple*
EP_X2U:

$ref: "#/components/schemas/EP_X2U-Multiple*
EP_S1U:

$ref: "#/components/schemas/EP_S1U-Multiple*
GnbCuCpFunction-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr*”
- type: object

properties:

gnbld:

$ref: "#/components/schemas/Gnbld*”
gnbldLength:

$ref: "#/components/schemas/GnbldLength*
gnbCuName:

$ref: "#/components/schemas/GnbName*
pImnld:

$ref: "#/components/schemas/PImnlid*”
x2BlackList:

$ref: "#/components/schemas/GGnbldList”
xnBlackList:

$ref: "#/components/schemas/GGnbldList”
x2WhiteList:

$ref: "#/components/schemas/GGnbldList”
xnWhiteList:

$ref: "#/components/schemas/GGnbldList”
x2XnHOBlackList:

$ref: "#/components/schemas/GEnbldList”
mappingSetlDBackhaulAddress:
$ref: "#/components/schemas/MappingSetlDBackhaulAddress*®
tceMappingInfoList:
$ref: "#/components/schemas/TceMappingInfoList*
configurable5Q1SetRef:
$ref: "comDefs.yaml#/components/schemas/Dn*
dynamic5QlSetRef:
$ref: "comDefs.yaml#/components/schemas/Dn*”
dCHOControl :
type: boolean
dDAPSHOControl :
type: boolean
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*
- type: object
properties:
RRMPolicyRatio:
$ref: "#/components/schemas/RRMPolicyRatio-Multiple*
NrCellCu:
$ref: "#/components/schemas/NrCellCu-Multiple®
EP_XnC:
$ref: "#/components/schemas/EP_XnC-Multiple*
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EP_E1:

$ref: "#/components/schemas/EP_El-Multiple*
EP_F1C:

$ref: "#/components/schemas/EP_F1C-Multiple*
EP_NgC:

$ref: "#/components/schemas/EP_NgC-Multiple*
EP_X2C:

$ref: "#/components/schemas/EP_X2C-Multiple*
DANRManagementFunction:

$ref: "#/components/schemas/DANRManagementFunction-Single*
DESManagementFunction:

$ref: "#/components/schemas/DESManagementFunction-Single*”
DMROFunction:

$ref: "#/components/schemas/DMROFunction-Single”
DLBOFunction:

$ref: "#/components/schemas/DLBOFunction-Single”

NrCellCu-Single:
all0f:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr”
- type: object
properties:
cellLocalld:
type: integer
pImninfolList:
$ref: "#/components/schemas/PImninfolList”
nRFrequencyRef:
$ref: "comDefs.yaml#/components/schemas/Dn*”
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*”
- type: object
properties:
RRMPolicyRatio:
$ref: "#/components/schemas/RRMPolicyRatio-Multiple*
NRCelIRelation:
$ref: "#/components/schemas/NRCellRelation-Multiple*
EUtranCel IRelation:
$ref: "#/components/schemas/EUtranCellRelation-Multiple*
NRFregRelation:
$ref: "#/components/schemas/NRFreqRelation-Multiple*
EUtranFregRelation:
$ref: "#/components/schemas/EUtranFregRelation-Multiple”
DESManagementFunction:
$ref: "#/components/schemas/DESManagementFunction-Single”
DMROFunction:
$ref: "#/components/schemas/DMROFunction-Single*
DLBOFunction:
$ref: "#/components/schemas/DLBOFunction-Single”
CESManagementFunction:
$ref: "#/components/schemas/CESManagementFunction-Single*®
DPCIConfigurationFunction:
$ref: "#/components/schemas/DPCIConfigurationFunction-Single*

NrCellDu-Single:
all0f:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr”
- type: object
properties:
administrativeState:
$ref: “comDefs.yaml#/components/schemas/AdministrativeState”
operationalState:
$ref: "comDefs.yaml#/components/schemas/OperationalState”
cellLocalld:
type: integer
cellState:
$ref: "#/components/schemas/CellState”
pImninfolList:
$ref: "#/components/schemas/PImninfoList”
npnldentitylList:
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$ref: "#/components/schemas/NpnldentityList”

nrPci:
$ref: "#/components/schemas/NrPci”
nrTac:
$ref: "#/components/schemas/NrTac*
arfcnDL:
type: integer
arfcnUL:
type: integer
arfcnSUL:
type: integer
bSChanneIBwDL :
type: integer
bSChannelBwUL:
type: integer
bSChannelBwSUL :
type: integer
ssbFrequency:

type: integer
minimum: O
maximum: 3279165
ssbPeriodicity:
$ref: "#/components/schemas/SsbPeriodicity”
ssbSubCarrierSpacing:
$ref: "#/components/schemas/SsbSubCarrierSpacing”
ssbOffset:
type: integer
minimum: O
maximum: 159
ssbDuration:
$ref: "#/components/schemas/SsbDuration®
nrSectorCarrierRef:
type: array
items:
$ref: “comDefs.yaml#/components/schemas/Dn*
bwpReT:
type: array
items:
$ref: “comDefs.yaml#/components/schemas/Dn*
rimRSMonitoringStartTime:
type: string
rimRSMonitoringStopTime:
type: string
rimRSMonitoringWindowDuration:
type: integer
rimRSMonitoringWindowStartingOffset:
type: integer
rimRSMonitoringWindowPeriodicity:
type: integer
rimRSMonitoringOccasionlnterval:
type: integer
rimRSMonitoringOccasionStartingOffset:
type: integer
nRFrequencyRef:
$ref: "comDefs.yaml#/components/schemas/Dn*®
victimSetRef:
$ref: "comDefs.yaml#/components/schemas/Dn*”
aggressorSetRef:
$ref: "comDefs.yaml#/components/schemas/Dn*
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*”
- type: object
properties:
RRMPolicyRatio:
$ref: "#/components/schemas/RRMPolicyRatio-Multiple*
CPCIConfigurationFunction:
$ref: "#/components/schemas/CPClIConfigurationFunction-Single*
DRACHOptimizationFunction:
$ref: "#/components/schemas/DRACHOptimizationFunction-Single”

NrOperatorCellDu-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
cellLocalld:
type: integer
administrativeState:
$ref: “comDefs.yaml#/components/schemas/AdministrativeState”
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pImninfolList:
$ref: "#/components/schemas/PImninfoList”
nrTac:

$ref: "#/components/schemas/NrTac*

NRFrequency-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:
absoluteFrequencySSB:
type: integer
minimum: O
maximum: 3279165
ssbSubCarrierSpacing:
$ref: "#/components/schemas/SsbSubCarrierSpacing”
multiFrequencyBandListNR:
type: integer
minimum: 1
maximum: 256
EUtranFrequency-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:
earfcnDL:
type: integer
minimum: O
maximum: 262143
multiBandInfoListEutra:
type: integer
minimum: 1
maximum: 256

NrSectorCarrier-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr
- type: object
properties:
txDirection:
$ref: "#/components/schemas/TxDirection”
configuredMaxTxPower :
type: integer
arfcnDL:
type: integer
arfcnUL:
type: integer
bSChannelBwDL :
type: integer
bSChannelBwUL:
type: integer
sectorEquipmentFunctionRef:
$ref: "comDefs.yaml#/components/schemas/Dn*”
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*”
- type: object
properties:
CommonBeamformingFunction:
$ref: "#/components/schemas/CommonBeamformingFunction-Single*
Bwp-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr
- type: object
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properties:
bwpContext:
$ref: "#/components/schemas/BwpContext”
islnitialBwp:
$ref: "#/components/schemas/IsInitialBwp*
subCarrierSpacing:
type: integer
cyclicPrefix:
$ref: "#/components/schemas/CyclicPrefix”
startRB:
type: integer
numberOfRBs:
type: integer
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*®
CommonBeamformingFunction-Single:
allOof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- type: object
properties:
coverageShape:
$ref: "#/components/schemas/CoverageShape*”
digitalAzimuth:
$ref: "#/components/schemas/DigitalAzimuth”
digitalTilt:
$ref: "#/components/schemas/DigitalTilt"
- type: object
properties:
Beam:
$ref: "#/components/schemas/Beam-Multiple”
Beam-Single:
allof:
- $ref: “genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- type: object
properties:
beamIndex:
type: integer
beamType:
type: string
enum:
- SSB-BEAM
beamAzimuth:
type: integer
minimum: -1800
maximum: 1800
beamTilt:
type: integer
minimum: -900
maximum: 900
beamHorizWidth:
type: integer
minimum: O
maximum: 3599
beamVertWidth:
type: integer
minimum: O
maximum: 1800
RRMPolicyRatio-Single:
allof:
- $ref: “genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: “#/components/schemas/RrmPolicy -Attr*
- type: object
properties:
rRMPolicyMaxRatio:
type: integer
rRMPolicyMinRatio:
type: integer
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rRMPolicyDedicatedRatio:
type: integer

NRCelIRelation-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:
nRTCI :
type: integer
cellIndividualOffset:
$ref: "#/components/schemas/CelllIndividualOffset”
adjacentNRCel IRef:
$ref: "comDefs.yaml#/components/schemas/Dn*”
nRFregRelationRef:
$ref: "comDefs.yaml#/components/schemas/Dn*
isRemoveAl lowed:
type: boolean
isHOAI lowed:
type: boolean
isESCoveredBy:
$ref: "#/components/schemas/IsESCoveredBy”
iSENDCAI lowed:
type: boolean
isMLBAI lowed:
type: boolean
EUtranCelIRelation-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr*”
- type: object
properties:
adjacentEUtranCel IRef:
$ref: "comDefs.yaml#/components/schemas/Dn*
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*”
NRFregRelation-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:
offsetMO:
$ref: "#/components/schemas/QO0ffsetRangelList”
blockListEntry:
type: array
items:
type: integer
minimum: O
maximum: 1007
blockListEntryldleMode:
type: integer
cellReselectionPriority:
type: integer
cellReselectionSubPriority:
type: number
minimum: 0.2
maximum: 0.8
multipleOf: 0.2
pMax:
type: integer
minimum: -30
maximum: 33
qOffsetFreq:
$ref: "#/components/schemas/QO0ffsetFreq”
qQualMin:
type: number
gRxLevMin:
type: integer
minimum: -140
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maximum: -44
threshXHighP:
type: integer
minimum: O
maximum: 62
threshXHighQ:
type: integer
minimum: O
maximum: 31
threshXLowP:
type: integer
minimum: O
maximum: 62
threshXLowQ:
type: integer
minimum: O
maximum: 31
tReselectionNr:
type: integer
minimum: O
maximum: 7
tReselectionNRSfHigh:

$ref: "#/components/schemas/TReselectionNRST"

tReselectionNRSfMedium:

$ref: "#/components/schemas/TReselectionNRSf*

nRFrequencyRef:

$ref: "comDefs.yaml#/components/schemas/Dn*

EUtranFregRelation-Single:

allof:

- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:

attributes:
type: object
properties:

celllndividualOffset:
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$ref: "#/components/schemas/CelllIndividualOffset”

blackListEntry:
type: array
items:
type: integer
minimum: O
maximum: 1007
blackListEntryldleMode:
type: integer
cellReselectionPriority:
type: integer
cellReselectionSubPriority:
type: number
minimum: 0.2
maximum: 0.8
multipleOf: 0.2
pMax:
type: integer
minimum: -30
maximum: 33
qOffsetFreq:
$ref: "#/components/schemas/QO0ffsetFreq”
gQualMin:
type: number
gRxLevMin:
type: integer
minimum: -140
maximum: -44
threshXHighP:
type: integer
minimum: O
maximum: 62
threshXHighQ:
type: integer
minimum: O
maximum: 31
threshXLowP:
type: integer
minimum: O
maximum: 62
threshXLowQ:
type: integer
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minimum: O
maximum: 31
tReselectionEutran:
type: integer
minimum: O
maximum: 7
tReselectionNRSfHigh:
$ref: "#/components/schemas/TReselectionNRSf"
tReselectionNRSfMedium:
$ref: "#/components/schemas/TReselectionNRSf*
eUTranFrequencyRef:
$ref: “comDefs.yaml#/components/schemas/Dn*”
DANRManagementFunction-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object

properties:
attributes:
type: object
properties:

intrasystemANRManagementSwitch:
type: boolean

intersystemANRManagementSwitch:
type: boolean

DESManagementFunction-Single:
allof:
- $ref: “genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:
desSwitch:
type: boolean
intraRatEsActivationOriginalCellLoadParameters:
$ref: '"#/components/schemas/IntraRatEsActivationOriginalCellLoadParameters"
intraRatEsActivationCandidateCel IsLoadParameters:
$ref: "#/components/schemas/IntraRatEsActivationCandidateCel lsLoadParameters"
intraRatEsDeactivationCandidateCel lsLoadParameters:
$ref:
"'#/components/schemas/IntraRatEsDeactivationCandidateCel IsLoadParameters"
esNotAllowedTimePeriod:
$ref: "#/components/schemas/EsNotAl lowedTimePeriod"
interRatEsActivationOriginalCel IParameters:
$ref: '"#/components/schemas/IntraRatEsActivationOriginalCellLoadParameters"
interRatEsActivationCandidateCel lParameters:
$ref: "#/components/schemas/IntraRatEsActivationOriginalCellLoadParameters™
interRatEsDeactivationCandidateCel lIParameters:
$ref: "#/components/schemas/IntraRatEsActivationOriginalCelllLoadParameters"
isProbingCapable:
type: string
enum:
- yes
- no
energySavingState:
type: string
enum:
- isNotEnergySaving
- IsEnergySaving

DRACHOptimizationFunction-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object

properties:
attributes:
type: object
properties:

drachOptimizationControl:
type: boolean
ueAccProbilityDist:
$ref: "#/components/schemas/UeAccProbilityDist"
ueAccDelayProbilityDist:
$ref: "#/components/schemas/UeAccDelayProbilityDist"
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*

DMROFunction-Single:
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allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:
dmroControl :
type: boolean
maximumDeviationHoTriggerLow:
$ref: "#/components/schemas/MaximumDeviationHoTriggerLow®
maximumDeviationHoTriggerHigh:
$ref: "#/components/schemas/MaximumDeviationHoTriggerHigh*
minimumTimeBetweenHoTriggerChange:
$ref: "#/components/schemas/MinimumTimeBetweenHoTriggerChange*
tstoreUEcntxt:
$ref: "#/components/schemas/TstoreUEcntxt”
DLBOFunction-Single:
all0f:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:
dlboControl:
type: boolean
maximumDeviationHoTrigger:
$ref: "#/components/schemas/MaximumDeviationHoTrigger”
minimumTimeBetweenHoTriggerChange:
$ref: "#/components/schemas/MinimumTimeBetweenHoTriggerChange*

DPCIConfigurationFunction-Single:
allof:
- $ref: “genericNrm.yaml#/components/schemas/Top*
- type: object

properties:
attributes:
type: object
properties:

dPciConfigurationControl:
type: boolean
nRPcilList:
$ref: "#/components/schemas/NRPciList"

CPCIConfigurationFunction-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object

properties:
attributes:
type: object
properties:

cPciConfigurationControl:
type: boolean
cSonPcilList:
$ref: "#/components/schemas/CSonPciList"

CESManagementFunction-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:

cesSwitch:
type: boolean

intraRatEsActivationOriginalCellLoadParameters:
$ref: "#/components/schemas/IntraRatEsActivationOriginalCellLoadParameters"

intraRatEsActivationCandidateCel IsLoadParameters:
$ref: "#/components/schemas/IntraRatEsActivationCandidateCel lsLoadParameters"

intraRatEsDeactivationCandidateCel IsLoadParameters:
$ref:

"'#/components/schemas/ IntraRatEsDeactivationCandidateCel lsLoadParameters"

esNotAllowedTimePeriod:
$ref: "#/components/schemas/EsNotAl lowedTimePeriod"

interRatEsActivationOriginalCel lParameters:
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$ref: "#/components/schemas/IntraRatEsActivationOriginalCellLoadParameters"
interRatEsActivationCandidateCel IParameters:
$ref: "#/components/schemas/IntraRatEsActivationOriginalCellLoadParameters"
interRatEsDeactivationCandidateCel IParameters:
$ref: "#/components/schemas/IntraRatEsActivationOriginalCellLoadParameters™
energySavingControl:
type: string
enum:
- toBeEnergySaving
- toBeNotEnergySaving
energySavingState:
type: string
enum:
- isNotEnergySaving
- isEnergySaving

RimRSGlobal-Single:
all0f:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:
frequencyDomainPara:
$ref: "#/components/schemas/FrequencyDomainPara
sequenceDomainPara:
$ref: "#/components/schemas/SequenceDomainPara®
timeDomainPara:
$ref: "#/components/schemas/TimeDomainPara”
RimRSSet:
$ref: "#/components/schemas/RimRSSet-Multiple®

RimRSSet-Single:
allof:
- $ref: “genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:
setld:
$ref: "#/components/schemas/RSSetld*
setType:
$ref: "#/components/schemas/RSSetType*
nRCel IDURefs:
$ref: "comDefs.yaml#/components/schemas/DnList”

ExternalGnbDuFunction-Single:
all0f:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
all0f:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr”
- type: object
properties:
gnbld:
$ref: "#/components/schemas/Gnbld*
gnbldLength:
$ref: "#/components/schemas/GnbldLength®
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*
- type: object
properties:
EP_F1C:
$ref: "#/components/schemas/EP_F1C-Multiple*
EP_F1U:
$ref: "#/components/schemas/EP_F1lU-Multiple*
ExternalGnbCuUpFunction-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr”
- type: object
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properties:
gnbld:
$ref: "#/components/schemas/Gnbld*”
gnbldLength:
$ref: "#/components/schemas/GnbldLength*
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*®
- type: object
properties:
EP_E1:
$ref: "#/components/schemas/EP_E1-Multiple”
EP_F1U:
$ref: "#/components/schemas/EP_F1lU-Multiple*
EP_XnU:
$ref: "#/components/schemas/EP_XnU-Multiple*
ExternalGnbCuCpFunction-Single:
allOof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: >-
genericNrm.yaml#/components/schemas/ManagedFunction-Attr
- type: object

properties:
gnbld:
$ref: "#/components/schemas/Gnbld*
gnbldLength:
$ref: "#/components/schemas/GnbldLength”
pImnld:

$ref: "#/components/schemas/PImnid*
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*
- type: object
properties:
ExternalNrCellCu:
$ref: "#/components/schemas/ExternalNrCellCu-Multiple®

EP_XnC:

$ref: "#/components/schemas/EP_XnC-Multiple*
EP_E1:

$ref: "#/components/schemas/EP_E1-Multiple”
EP_Fi1C:

$ref: "#/components/schemas/EP_F1C-Multiple®
ExternalNrCel ICu-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr*
- type: object
properties:
cellLocalld:
type: integer
nrPci:
$ref: "#/components/schemas/NrPci*
pImnldList:
$ref: "#/components/schemas/PImnldList"
nRFrequencyRef:
$ref: "comDefs.yaml#/components/schemas/Dn*”
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*”
ExternalENBFunction-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allOf:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr*
- type: object
properties:
eNBld:
type: integer
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*”
- type: object
properties:
ExternalEUTranCell:
$ref: "#/components/schemas/ExternalEUTranCell-Multiple”
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ExternalEUTranCell-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
all0f:
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-Attr*
- type: object
properties:
EUtranFrequencyRef:
$ref: “comDefs.yaml#/components/schemas/Dn*”
- $ref: "genericNrm.yaml#/components/schemas/ManagedFunction-ncO*”

EP_XnC-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/EP_RP-Attr*
- type: object
properties:
localAddress:
$ref: "#/components/schemas/LocalAddress”
remoteAddress:
$ref: "#/components/schemas/RemoteAddress*®
EP_E1-Single:
allof:
- $ref: “genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/EP_RP-Attr*
- type: object
properties:
localAddress:
$ref: "#/components/schemas/LocalAddress®
remoteAddress:
$ref: "#/components/schemas/RemoteAddress”
EP_F1C-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/EP_RP-Attr*
- type: object
properties:
localAddress:
$ref: "#/components/schemas/LocalAddress”
remoteAddress:
$ref: "#/components/schemas/RemoteAddress”
EP_NgC-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/EP_RP-Attr*
- type: object
properties:
localAddress:
$ref: "#/components/schemas/LocalAddress”
remoteAddress:
$ref: "#/components/schemas/RemoteAddress*®
EP_X2C-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/EP_RP-Attr*
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- type: object
properties:
localAddress:
$ref: "#/components/schemas/LocalAddress”
remoteAddress:
$ref: "#/components/schemas/RemoteAddress”
EP_XnU-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/EP_RP-Attr*
- type: object
properties:
localAddress:
$ref: "#/components/schemas/LocalAddress*®
remoteAddress:
$ref: "#/components/schemas/RemoteAddress”
EP_F1lU-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/EP_RP-Attr*
- type: object
properties:
localAddress:
$ref: "#/components/schemas/LocalAddress*®
remoteAddress:
$ref: "#/components/schemas/RemoteAddress”
epTransportRefs:
$ref: “comDefs.yaml#/components/schemas/DnList”

EP_NgU-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/EP_RP-Attr*
- type: object
properties:
localAddress:
$ref: "#/components/schemas/LocalAddress”
remoteAddress:
$ref: "#/components/schemas/RemoteAddress”
epTransportRefs:
$ref: "comDefs.yaml#/components/schemas/DnList”

EP_X2U-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/EP_RP-Attr*
- type: object
properties:
localAddress:
$ref: "#/components/schemas/LocalAddress”
remoteAddress:
$ref: "#/components/schemas/RemoteAddress”
EP_S1U-Single:
allof:
- $ref: “genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
allof:
- $ref: "genericNrm.yaml#/components/schemas/EP_RP-Attr*
- type: object
properties:
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localAddress:
$ref: "#/components/schemas/LocalAddress”
remoteAddress:
$ref: "#/components/schemas/RemoteAddress”
CCOFunction-Single:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:
cCOControl:
type: boolean
cCOWeakCoverageParameters:
$ref: "#/components/schemas/CCOWeakCoverageParameters-Single”
cCOPilotPollutionParameters:
$ref: "#/components/schemas/CCOPilotPollutionParameters-Single*
cCOOvershootCoverageParameters-Single:
$ref: "#/components/schemas/CCOOvershootCoverageParameters-Single*
CCOParameters-Attr:
allof:
- $ref: "genericNrm.yaml#/components/schemas/Top*
- type: object
properties:
attributes:
type: object
properties:
coverageShapelList:
type: integer
downlinkTransmitPowerRange:
$ref: "#/components/schemas/ParameterRange”
antennaTiltRange:
$ref: "#/components/schemas/ParameterRange”
antennaAzimuthRange:
$ref: "#/components/schemas/ParameterRange”
digitalTiltRange:
$ref: "#/components/schemas/ParameterRange”
digitalAzimuthRange:
$ref: "#/components/schemas/ParameterRange”

CCOWeakCoverageParameters-Single:
allof:
- $ref: "#/components/schemas/CCOParameters-Attr*
- type: object

CCOPilotPol lutionParameters-Single:
allof:
- $ref: "#/components/schemas/CCOParameters-Attr*
- type: object

CCOOvershootCoverageParameters-Single:
allof:
- $ref: "#/components/schemas/CCOParameters-Attr*
- type: object

Hem————— Definition of JSON arrays for name-contained 10CS ----——————————————————

SubNetwork-Multiple:
type: array
items:
$ref: "#/components/schemas/SubNetwork-Single*
ManagedElement-Multiple:
type: array
items:
$ref: "#/components/schemas/ManagedElement-Single*
GnbDuFunction-Multiple:
type: array
items:
$ref: "#/components/schemas/GnbDuFunction-Single”
OperatorDu-Multiple:
type: array
items:
$ref: "#/components/schemas/OperatorDu-Single*
GnbCuUpFunction-Multiple:
type: array
items:
$ref: "#/components/schemas/GnbCuUpFunction-Single*
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GnbCuCpFunction-Multiple:
type: array
items:
$ref: "#/components/schemas/GnbCuCpFunction-Single*

NrCellDu-Multiple:
type: array
items:
$ref: "#/components/schemas/NrCellDu-Single*

NrOperatorCel IDu-Multiple:
type: array
items:
$ref: "#/components/schemas/NrOperatorCellDu-Single*

NrCellCu-Multiple:
type: array
items:
$ref: "#/components/schemas/NrCellCu-Single*

NRFrequency-Multiple:

type: array
minltems: 1
items:

$ref: "#/components/schemas/NRFrequency-Single*
EUtranFrequency-Multiple:

type: array
minltems: 1
items:

$ref: "#/components/schemas/EUtranFrequency-Single*

NrSectorCarrier-Multiple:
type: array
items:
$ref: "#/components/schemas/NrSectorCarrier-Single*
Bwp-Multiple:
type: array
items:
$ref: "#/components/schemas/Bwp-Single*
Beam-Multiple:
type: array
items:
$ref: "#/components/schemas/Beam-Single*
RRMPolicyRatio-Multiple:
type: array
items:
$ref: "#/components/schemas/RRMPolicyRatio-Single”

NRCellRelation-Multiple:
type: array
items:
$ref: "#/components/schemas/NRCellRelation-Single”
EUtranCel IRelation-Multiple:
type: array
items:
$ref: "#/components/schemas/EUtranCel IRelation-Single”
NRFregRelation-Multiple:
type: array
items:
$ref: "#/components/schemas/NRFregRelation-Single”
EUtranFreqRelation-Multiple:
type: array
items:
$ref: "#/components/schemas/EUtranFregRelation-Single”

RimRSSet-Multiple:
type: array
items:
$ref: "#/components/schemas/RimRSSet-Single*

ExternalGnbDuFunction-Multiple:
type: array
items:
$ref: "#/components/schemas/ExternalGnbDuFunction-Single*”
ExternalGnbCuUpFunction-Multiple:
type: array
items:
$ref: "#/components/schemas/ExternalGnbCuUpFunction-Single*
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ExternalGnbCuCpFunction-Multiple:
type: array
items:
$ref: "#/components/schemas/ExternalGnbCuCpFunction-Single*
ExternalNrCel ICu-Multiple:
type: array
items:
$ref: "#/components/schemas/ExternalNrCellCu-Single*

ExternalENBFunction-Multiple:
type: array
items:
$ref: "#/components/schemas/External ENBFunction-Single”
ExternalEUTranCell-Multiple:
type: array
items:
$ref: "#/components/schemas/ExternalEUTranCell-Single”

EP_El1-Multiple:
type: array
items:
$ref: "#/components/schemas/EP_E1-Single*
EP_XnC-Multiple:
type: array
items:
$ref: "#/components/schemas/EP_XnC-Single”
EP_F1C-Multiple:
type: array
items:
$ref: "#/components/schemas/EP_F1C-Single”
EP_NgC-Multiple:
type: array
items:
$ref: "#/components/schemas/EP_NgC-Single”
EP_X2C-Multiple:
type: array
items:
$ref: "#/components/schemas/EP_X2C-Single*”
EP_XnU-Multiple:
type: array
items:
$ref: "#/components/schemas/EP_XnU-Single*
EP_F1U-Multiple:
type: array
items:
$ref: "#/components/schemas/EP_F1lU-Single*”
EP_NgU-Multiple:
type: array
items:
$ref: “#/components/schemas/EP_NgU-Single*
EP_X2U-Multiple:
type: array
items:
$ref: "#/components/schemas/EP_X2U-Single*”
EP_S1U-Multiple:
type: array
items:
$ref: "#/components/schemas/EP_S1U-Single*

Homm - Definitions in TS 28.541 for TS 28.532 - ————--—-—————— -

resources-nrNrm:
oneOf:
- $ref: "#/components/schemas/SubNetwork-Single*®
- $ref: "#/components/schemas/ManagedElement-Single”

- $ref: “#/components/schemas/GnbDuFunction-Single”

- $ref: "#/components/schemas/GnbCuUpFunction-Single*
- $ref: "#/components/schemas/GnbCuCpFunction-Single*
- $ref: "#/components/schemas/OperatorDu-Single*

- $ref: “#/components/schemas/NrCellCu-Single”
- $ref: "#/components/schemas/NrCellDu-Single*
- $ref: "#/components/schemas/NrOperatorCellDu-Single*

- $ref: “#/components/schemas/NRFrequency-Single*
- $ref: "#/components/schemas/EUtranFrequency-Single*
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- $ref: "#/components/schemas/NrSectorCarrier-Single”

- $ref: "#/components/schemas/Bwp-Single*

- $ref: "#/components/schemas/CommonBeamformingFunction-Single”
- $ref: "#/components/schemas/Beam-Single*

- $ref: "#/components/schemas/RRMPolicyRatio-Single”

- $ref: "#/components/schemas/NRCellRelation-Single*
- $ref: "#/components/schemas/EUtranCellRelation-Single*
- $ref: "#/components/schemas/NRFreqRelation-Single”
- $ref: "#/components/schemas/EUtranFregRelation-Single”

- $ref: T"#/components/schemas/DANRManagementFunction-Single”

- $ref: T"#/components/schemas/DESManagementFunction-Single*

- $ref: "#/components/schemas/DRACHOptimizationFunction-Single*
- $ref: "#/components/schemas/DMROFunction-Single*

- $ref: "#/components/schemas/DLBOFunction-Single*

- $ref: "#/components/schemas/DPClConfigurationFunction-Single*
- $ref: "#/components/schemas/CPClConfigurationFunction-Single”
- $ref: "#/components/schemas/CESManagementFunction-Single*

- $ref: "#/components/schemas/RimRSGlobal-Single*
- $ref: "#/components/schemas/RimRSSet-Single*”

- $ref: "#/components/schemas/ExternalGnbDuFunction-Single*

- $ref: "#/components/schemas/ExternalGnbCuUpFunction-Single*
- $ref: "#/components/schemas/ExternalGnbCuCpFunction-Single*
- $ref: “#/components/schemas/ExternalNrCellCu-Single*

- $ref: “#/components/schemas/ExternalENBFunction-Single*

- $ref: "#/components/schemas/ExternalEUTranCell-Single*

- $ref: "#/components/schemas/EP_XnC-Single*

- $ref: “#/components/schemas/EP_E1-Single*

- $ref: "#/components/schemas/EP_F1C-Single”

- $ref: "#/components/schemas/EP_NgC-Single”

- $ref: "#/components/schemas/EP_X2C-Single*

- $ref: "#/components/schemas/EP_XnU-Single*

- $ref: "#/components/schemas/EP_F1U-Single*

- $ref: "#/components/schemas/EP_NgU-Single*

- $ref: "#/components/schemas/EP_X2U-Single*

- $ref: "#/components/schemas/EP_S1U-Single*

- $ref: "#/components/schemas/CCOFunction-Single”

- $ref: "#/components/schemas/CCOWeakCoverageParameters-Single”

- $ref: "#/components/schemas/CCOPilotPol lutionParameters-Single”
- $ref: "#/components/schemas/CCOOvershootCoverageParameters-Single*
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Annex E (normative):
YANG definitions for NR NRM

E.1 General

This annex containsthe Y ANG definitions for the NR and NG-RAN NRM, in accordance with NR and NG-RAN NRM
information model definitions specified in clause 4.

E.2 Void

E.3 Void

E.4 Void

E.5 Modules

E.5.1 module 3gpp-nr-nrm-beam.yang

<CODE BEGINS>

module _3gpp-nr-nrm-beam {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-nrnetwork-beam';
prefix "beam3gpp";

import _3gpp-nr-nrm-commonbeamformingfunction { prefix cbeamff3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-common-managed-function { prefix mf3gpp; }

import _3gpp-common-managed-element { prefix me3gpp; }

import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }

import _3gpp-nr-nrm-nrsectorcarrier { prefix nrsectcarr3gpp; }

organization ""3GPP SA5";
description ""Defines the YANG mapping of the Beam Information

Object Class (I0C) that is part of the NR Network Resource Model (NRM).";
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2019-11-22 {

description "Initial revision";
reference ''S5-197643";
b

typedef BeamType {
type enumeration {
enum SSB-BEAM;
T

}

grouping BeamGrp {
description ""Represents the Beam I10C.";
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reference "3GPP TS 28.541";
uses mf3gpp:ManagedFunctionGrp;

leaf beamIndex {
description "Index of the beam. "
mandatory true;
type int32;

leaf beamType {
description "The type of the beam. "';
mandatory false;
type BeamType;

leaf beamAzimuth {

description "The azimuth of a beam transmission, which means the horizontal beamforming
pointing angle (beam peak direction) in the (Phi) ¢-axis in 1/10th degree resolution. 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.";

reference "3GPP TS 38.104, TS 38.901, TS 28.662";

mandatory false;

type int32 { range ''-1800..1800"; }

units "0.1";

}

leaf beamTilt {

description "The tilt of a beam transmission, which means the vertical beamforming pointing
angle (beam peak direction) in the (Theta) ¢6-axis in 1/10th degree resolution.
The pointing angle is the direction equal to the geometric centre of the half-power contour of the
beam relative to the reference plane. Positive value implies downtilt.";

reference "3GPP TS 38.104, TS 38.901, TS 28.662";

mandatory false;

type int32 { range '"-900..900"; }

units "0.1";

}

leaf beamHorizWidth {
description " The Horizontal beamWidth of a beam transmission, which means the horizontal
beamforming half-power (3dB down) beamwidth in the (Phi) ¢-axis in 1/10th degree resolution.";
reference "3GPP TS 38.104, TS 38.901";
mandatory false;
type int32 { range "0..3599"; }
units "0.1";

}

leaf beamVertWidth {
description " The Vertical beamWidth of a beam transmission, which means the vertical
beamforming half-power (3dB down) beamwidth in the (Theta) 6-axis in 1/10th degree resolution.";
reference "3GPP TS 38.104, TS 38.901";
mandatory false;
type int32 { range ''0..1800"; }
units "0.1";

}

}

augment
"'/me3gpp :ManagedE lement/gnbdu3gpp : GNBDUFunction/nrsectcarr3gpp:NRSectorCarrier/cbheamff3gpp:CommonBea

mFormingFunction™ {

list Beam {
description "Represents the per-Beam information required for, e.g. beam performance
management utilizing measurements generated in the RAN. Can have spatial attributes of
horizontal/azimuth (ie: Phi g-axis) and vertical/tilt (ie: Theta 9-axis) beam pointing direction and
beam width attributes.";
reference "3GPP TS 28.541";
key id;
uses top3gpp:Top_Grp;
container attributes {
uses BeamGrp;
3
3
}
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3
<CODE ENDS>

E.5.1a module _3gpp-nr-nrm-bwp.yang

module _3gpp-nr-nrm-bwp {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-bwp";
prefix "bwp3gpp";

import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }

organization ""3GPP SA5";
contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--ofFicials.htm?ltemid=464";
description "Defines the YANG mapping of the BWP Information Object Class
(10C) that is part of the NR Network Resource Model (NRM).';
reference "3GPP TS 28.541 5G Network Resource Model (NRM)*;

revision 2020-11-17 { reference CR-0410 ; }
revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 { reference "Initial revision"; }

typedef CyclicPrefix {
type enumeration {
enum NORMAL;
enum EXTENDED;
}
3

typedef BwpContext {

type enumeration {
enum DL;
enum UL;
enum SUL;

}

3
typedef IsInitialBwp {
type enumeration {
enum INITIAL;
enum OTHER;
3
3

grouping BWPGrp {
description "Represents the BWP 10C.";
reference "3GPP TS 28.541";
uses mf3gpp:ManagedFunctionGrp;

leaf bwpContext {
description "ldentifies whether the object is used for downlink, uplink
or supplementary uplink.";
mandatory true;
type BwpContext;

leaf islnitialBwp {
description "ldentifies whether the object is used for initial or other
BWP.";
mandatory true;
type IslnitialBwp;

leaf subCarrierSpacing {
description "Subcarrier spacing configuration for a BWP.";
reference "3GPP TS 38.104";
mandatory true;
type uint32 { range 15 | 30 | 60 | 120"; }
units kHz;
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leaf cyclicPrefix {
description ""Cyclic prefix, which may be normal or extended.';
reference ""3GPP TS 38.211";
mandatory true;
type CyclicPrefix;

leaf startRB {
description "Offset in common resource blocks to common resource block O
for the applicable subcarrier spacing for a BWP.";
reference "N_BWP_start in 3GPP TS 38.211";
mandatory true;
type uint32;

leaf numberOfRBs {
description "Number of physical resource blocks for a BWP.";
reference "N_BWP_size in 3GPP TS 38.211";
mandatory true;
type uint32;

}
augment "'/me3gpp :ManagedElement/gnbdu3gpp:GNBDUFunction™ {
list BWP {
description "Represents a bandwidth part (BWP).";
key id;

uses top3gpp:Top_GCrp;
container attributes {
uses BWPGrp;

uses mf3gpp:ManagedFunctionContainedClasses;
3
3
}

E.5.1b module _3gpp-nr-nrm-
commonbeamformingfunction@2019-11-22.yang

module _3gpp-nr-nrm-commonbeamformingfunction {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-nrnetwork-commonbeamformingfunction’;
prefix "combeamformfunc3gpp';

import _3gpp-nr-nrm-nrsectorcarrier { prefix nrsectcarr3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-common-managed-function { prefix mf3gpp; }

import _3gpp-common-managed-element { prefix me3gpp; }

import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }

organization ""3GPP SA5";

description ""Defines the YANG mapping of the CommonBeamformingFuntion Information
Object Class (I0C) that is part of the NR Network Resource Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2019-11-22 {
description "Initial revision";
reference ''S5-197643";

b

grouping CommonBeamformingFunctionGrp {
description ""Represents the CommonBeamformingFunction 10C.";
reference "3GPP TS 28.541";
uses mf3gpp:ManagedFunctionGrp;

leaf coverageShape {
description "ldentifies the sector carrier coverage shape described by the envelope of the
contained SSB beams. The coverage shape is implementation dependent.';
mandatory true;
type int32 { range "0..65535"; }
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leaf digitalAzimuth {
description "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 coverageShape. Positive value gives azimuth to the right
and negative value gives an azimuth to the left.";

reference "3GPP TS 38.104, TS 38.901, TS 28.662";
type int32 { range ''-1800..1800"; }
units "0.1";

}

leaf digitalTilt {
description "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 coverageShape. Positive value gives downwards tilt and
negative value gives upwards tilt.";
reference "3GPP TS 38.104, TS 38.901, TS 28.662";
type int32 { range '"-900..900"; }
units "0.1";
}
b

augment "'/me3gpp :ManagedElement/gnbdu3gpp :GNBDUFunction/nrsectcarr3gpp:NRSectorCarrier™ {

list CommonBeamformingFunction {
description ""Represents common beamforming functionality (eg: SSB beams) for the
NRSectorCarrier.";
reference "3GPP TS 28.541";
key id;
uses top3gpp:Top_Grp;
container attributes {
uses CommonBeamformingFunctionGrp;
}

}
}
}

E.5.2 module 3gpp-nr-nrm-ep.yang

<CODE BEGINS>

module _3gpp-nr-nrm-ep {
yang-version 1.1;
namespace "'urn:3gpp:sa5:_3gpp-nr-nrm-ep’;
prefix "ep3gpp";

import _3gpp-common-ep-rp { prefix eprp3gpp; }

import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
import _3gpp-nr-nrm-gnbcuupfunction { prefix gnbcuup3gpp; }
import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }

organization "3GPP SA5";
contact "https://www.3gpp.-org/DynaReport/TSG-WG--S5--offFicials_htm?ltemid=464";
description ""Defines the YANG mapping of the NR related endpoint
Information Object Classes (10Cs) that are part of the NR Network
Resource Model (NRM).";
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2022-01-07 { reference CR-0643; }

revision 2021-05-01 { reference CR-0490; }

revision 2021-03-03 { reference CR-0435 ; }

revision 2021-02-17 { reference CR-0470; }

revision 2020-11-17 { reference CR-0410; }

revision 2020-03-02 { reference S5-201191; }

revision 2019-06-17 { reference "Initial revision"; }

feature EPClassesUnderGNBCUCPFunction {
description "Endpoint classes shall be contained under GNBCUCPFunction™;

}

feature EPClassesUnderGNBCUUPFunction {
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description "Endpoint classes shall be contained under GNBCUUPFunction";

}

feature EPClassesUnderGNBDUFunction {
description "Endpoint classes shall be contained under GNBDUFunction;

}

grouping EP_E1Grp {
description "Represents the EP_E1 10C.";
reference "3GPP TS 28.541, 3GPP TS 38.401";
uses eprp3gpp:EP_Common;

grouping EP_F1CGrp {
description "Represents the EP_F1C I10C.";
reference "3GPP TS 28.541, 3GPP TS 38.470";
uses eprp3gpp:EP_Common;

grouping EP_F1UGrp {
description "Represents the EP_F1U 10C.";
reference "3GPP TS 28.541, 3GPP TS 38.470";
uses eprp3gpp:EP_Common;

grouping EP_XnCGrp {
description "Represents the EP_XnC 10C.";
reference "3GPP TS 28.541, 3GPP TS 38.420";
uses eprp3gpp:EP_Common;

grouping EP_XnUGrp {
description "Represents the EP_XnU I0C.";
reference "3GPP TS 28.541, 3GPP TS 38.420";
uses eprp3gpp:EP_Common;

grouping EP_NgCGrp {
description "Represents the EP_NgC 10C.";
reference "3GPP TS 28.541, 3GPP TS 38.470";
uses eprp3gpp:EP_Common;

grouping EP_NgUGrp {
description "Represents the EP_NgU I10C.";
reference "3GPP TS 28.541, 3GPP TS 38.470";
uses eprp3gpp:EP_Common;

grouping EP_X2CGrp {
description ""Represents the EP_X2C I10C.";
reference ""3GPP TS 28.541, 3GPP TS 36.423";
uses eprp3gpp:EP_Common;

grouping EP_X2UGrp {
description ""Represents the EP_X2U 10C.";
reference "3GPP TS 28.541, 3GPP TS 36.425";
uses eprp3gpp:EP_Common;

grouping EP_S1UGrp {
description "Represents the EP_S1U 10C.";
reference "3GPP TS 28.541, 3GPP TS 36.410";
uses eprp3gpp:EP_Common;

augment "'/me3gpp :ManagedElement/gnbcucp3gpp:GNBCUCPFunction®™ {
if-feature EPClassesUnderGNBCUCPFunction;

list EP_E1 {

description "Represents the local end point of the logical link,
supporting E1 interface between gNB-CU-CP and gNB-CU-UP.";

reference "3GPP TS 28.541, 3GPP TS 38.401";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses EP_E1Grp;
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}

}

list EP_FIC {

}

description "Represents the local end point of the control plane
interface (F1-C) between the gNB-DU and gNB-CU or gNB-CU-CP.";

reference "3GPP TS 28.541, 3GPP TS 38.470";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses EP_F1CCGrp;

}

list EP_NgC {

}

description "Represents the local end point of the control plane
interface (NG-C) between the gNB and AMF.';

reference "3GPP TS 28.541, 3GPP TS 38.470";

key id;

uses top3gpp:Top_GCrp;

container attributes {
uses EP_NgCGrp;

}

list EP_XnC {

description "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/Data link layer/Physical layer stack.';
reference "3GPP TS 28.541, 3GPP TS 38.420 subclause 7";
key id;
uses top3gpp:Top_GCrp;
container attributes {

uses EP_XnCGrp;

}

list EP_X2C {

}
}

description '"Represents the local end point of the logical link,
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supporting X2-C application protocols used in EN-DC, to a neighbour

eNB or en-gNB node.';
reference "3GPP TS 28.541, 3GPP TS 36.423";
key id;
uses top3gpp:Top_Crp;
container attributes {
uses EP_X2CGrp;

}

augment "'/me3gpp :ManagedElement/gnbcuup3gpp:GNBCUUPFunction™ {
if-feature EPClassesUnderGNBCUUPFunction;

list EP_F1 {

}

description "Represents the local end point of the logical link,
supporting E1 interface between gNB-CU-CP and gNB-CU-UP.';
reference "3GPP TS 28.541, 3GPP TS 38.401";
key id;
uses top3gpp:Top_Grp;
container attributes {
uses EP_E1Grp;

}

list EP_F1U {

}

description "Represents the local end point of the user plane
interface (F1-U) between the gNB-DU and gNB-CU or gNB-CU-UP.*;
reference "3GPP TS 28.541, 3GPP TS 38.470";
key id;
uses top3gpp:Top_Grp;
container attributes {
uses EP_F1UGrp;

}

list EP_NgU {

description "Represents the local end point of the NG user plane

ETSI



3GPP TS 28.541 version 17.6.0 Release 17 301 ETSI TS 128 541 V17.6.0 (2022-05)

(NG-U) interface between the gNB and UPF.";
reference "3GPP TS 28.541, 3GPP TS 38.470";
key id;
uses top3gpp:Top_Grp;
container attributes {

uses EP_NgUGrp;

}

}

list EP_XnU {

description "Represents the one end-point of a logical 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.';

reference "3GPP TS 28.541, 3GPP TS 38.420";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses EP_XnUGrp;

}

}

list EP_X2U {

description "Represents the local end-point of a logical link supporting
the X2 user plane (X2-U) interface used in EN-DC.";

reference "3GPP TS 28.541, 3GPP TS 36.425";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses EP_X2UGrp;

}

}

list EP_S1U {

description "Represents the local end point of the logical link,
supporting S1-U interface towards a S-GW node.';

reference "3GPP TS 28.541, 3GPP TS 36.410";

key id;

uses top3gpp:Top_GCrp;

container attributes {
uses EP_S1UGrp;

}

}
}

augment ''/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction® {
if-feature EPClassesUnderGNBDUFunction;

list EP_F1C {

description "Represents the local end point of the control plane
interface (F1-C) between the DU and CU or CU-CP.";

reference "3GPP TS 28.541, 3GPP TS 38.470";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses EP_F1CCGrp;

}

}

list EP_F1U {

description "Represents the local end point of the user plane
interface (F1-U) between the DU and CU or CU-UP.";

reference "3GPP TS 28.541, 3GPP TS 38.470";

key id;

uses top3gpp:Top_GCrp;

container attributes {
uses EP_F1UGrp;

}

}
}

}
<CODE ENDS>

E.5.3 module 3gpp-nr-nrm-eutrancellrelation@2019-10-28.yang

module _3gpp-nr-nrm-eutrancellrelation {
yang-version 1.1;
namespace "'urn:3gpp:sa5:_3gpp-nr-nrm-eutrancellrelation";
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prefix "eutrancellrel3gpp";

import _3gpp-common-yang-types { prefix types3gpp; }

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization "3GPP SA5";

description '"Defines the YANG mapping of the EUtranCellRelation Information
Object Class (I0C) that is part of the NR Network Resource Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {
description "Initial revision';

}

typedef ActionAllowed {
type enumeration {
enum YES;
enum NO;
}
}

typedef EnergySavingCoverage {
type enumeration {
enum YES;
enum NO;
enum PARTIAL;
T
b

grouping EUtranCellRelationGrp {
description "Represents the EUtranCellRelation 10C.";
reference "3GPP TS 28.541, EUtranRelation in 3GPP TS 28.658";
uses mf3gpp:ManagedFunctionGrp;

leaf tCl {
description "Target Cell Identifier. Consists of E-UTRAN Cell Global
Identifier (ECGl) and Physical Cell ldentifier (PCl) of the target
cell. ldentifies the target cell from the perspective of the parent
cell instance.";
mandatory true;
type uint64;

leaf isRemoveAllowed {
description "Indicates if the subject EUtranCellRelation can be removed
(deleted) or not. If YES, the subject EUtranCellRelation instance can
be removed (deleted). If NO, the subject EUtranCellRelation instance
shall not be removed (deleted) by any entity but an IRPManager.';
mandatory true;
type ActionAllowed;

leaf isHOAllowed {

description "Indicates if handover is allowed or prohibited. If YES,
handover is allowed from source cell to target cell. Source cell is
represented by the parent cell instance. Target cell is the adjacent
cell referenced by this EUtranCellRelation instance. If NO, handover
shall not be allowed.";

mandatory true;

type ActionAllowed;

b
leaf isENDCAllowed {
description "Indicates if EN-DC is allowed or prohibited. If TRUE,
the target cell is allowed to be used for EN-DC. The target cell is
referenced by the NRCellRelation that contains this isENDCAllowed.
IT FALSE, EN-DC shall not be allowed.";
mandatory true;
type ActionAllowed;

leaf islICICInformationSendAllowed {
description "Indicates if ICIC (Inter Cell Interference Coordination)
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load information message sending is allowed or prohibited. I1f YES,
ICIC load information message sending is allowed from source cell to
target cell. Source cell is represented by the parent cell instance.
Target cell is the adjacent cell referenced by this EUtranCellRelation
instance. If NO, ICIC load information message sending shall not be
allowed.";

reference "3GPP TS 36.423";

mandatory true;

type ActionAllowed;

leaf isLBAllowed {

description "Indicates if load balancing is allowed or prohibited from
source cell to target cell. If YES, load balancing is allowed from
source cell to target cell. Source cell is represented by the parent
cell instance. Target cell is the adjacent cell referenced by this
EUtranCel IRelation instance. If NO, load balancing shall be prohibited
from source cell to target cell.";

mandatory true;

type ActionAllowed;

leaf isESCoveredBy {

description "Indicates whether the adjacent cell according to this
planning provides no, partial or full coverage for the parent cell
instance. Adjacent cells with this attribute equal to YES are
recommended to be considered as candidate cells to take over the
coverage when the original cell is about to be transferred to energy
saving state. The entirety of adjacent cells with this property equal
to PARTIAL are recommended to be considered as entirety of candidate
cells to take over the coverage when the original cell is about to be
transferred to energy saving state.";

mandatory true;

type EnergySavingCoverage;

leaf gOffset {

description "Offset applicable to a specific neighbouring cell used for
evaluating the cell as a candidate for cell re-selection. Corresponds
to parameter g-OffsetCell broadcast in SIB4 for intra-frequency cells
and in SIB5 for inter-frequency cells. Used for Mobility Robustness
Optimization.";

reference "3GPP TS 36.331";

mandatory true;

type types3gpp:QO0ffsetRange;

leaf celllndividualOffset {

description "Offset applicable to a neighbouring cell. It is used for
evaluating the neighbouring cell for handover in connected mode. Used
by the HandOver parameter Optimization (HOO) function or Load
Balancing Optimization (LBO) function.';

reference ""3GPP TS 36.331";

config false;

type types3gpp:QO0ffsetRange;

leaf adjacentCell {
description "Reference to an EUtranCellFDD/TDD or
ExternalEUtranCel IFDD/TDD instance.';
mandatory true;
type types3gpp:DistinguishedName;

}
augment /me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/nrcellcu3gpp:NRCellCU {

list EUtranCellRelation {
description "Represents a relation between an NR cell and an E-UTRAN cell.";
reference "3GPP TS 28.541";
key id;
uses top3gpp:Top_Grp;
container attributes {
uses EUtranCellRelationGrp;

uses mfF3gpp:ManagedFunctionContainedClasses;
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}
E.5.4 module _3gpp-nr-nrm-eutranetwork@2019-06-17.yang

module _3gpp-nr-nrm-eutranetwork {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-eutranetwork';
prefix "eutranet3gpp';

import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization "3GPP SA5";

description '"Defines the YANG mapping of the EUtraNetwork Information Object
Class (I0C) that is part of the NR Network Resource Model (NRM).';

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2019-06-17 {
description "Initial revision";

}

feature ExternalsUnderEUtraNetwork {
description ""Classes representing external entities like EUtranFrequency,
ExternalENBFunction are contained under a EUtraNetwork list/class.";
}

grouping EUtraNetworkGrp {
description "Represents the EUtraNetwork 10C.";
reference "3GPP TS 28.541";
uses subnet3gpp:SubNetworkGrp;

}

list EUtraNetwork {
description "A subnetwork containing gNB external E-UTRAN entities.";
reference "3GPP TS 28.541";
key id;
uses top3gpp:Top_Grp;
container attributes {
uses EUtraNetworkGrp;
leaf-list parents {
description "Reference to all containg EUtraNetwork instances
in strict order from the root EUtraNetwork down to the immediate
parent EUtraNetwork.
IT EUtraNetworks form a containment hierarchy this is
modeled using references between the child EUtraNetwork and the parent
EUtraNetworks.
This reference MUST NOT be present for the top level EUtraNetwork and
MUST be present for other EUtraNetworks.';
type leafref {
path "../../../EUtraNetwork/id";
}
}

leaf-list containedChildren{
description "Reference to all directly contained EUtraNetwork instances.
IT EUtraNetworks form a containment hierarchy this is
modeled using references between the child EUtraNetwork and the parent
EUtraNetwork.";
type leafref {
path "../../._./EUtraNetwork/id";

E.5.5 module 3gpp-nr-nrm-eutranfreqrelation@2019-10-28.yang

module _3gpp-nr-nrm-eutranfregrelation {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-eutranfreqrelation’;
prefix "eutranfreqrel3gpp";

import _3gpp-common-yang-types { prefix types3gpp; }

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
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import _3gpp-common-top { prefix top3gpp; }
import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }

organization ""3GPP SA5";

description '"Defines the YANG mapping of the EUtranFreqRelation Information
Object Class (10C) that is part of the NR Network Resource Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {
description "Initial revision";

}

grouping EUtranFreqRelationGrp {
description "Represents the EUtranFregRelation 10C.";
reference "3GPP TS 28.541";
uses mf3gpp:ManagedFunctionGrp;

leaf celllndividualOffset {

description "Offset applicable to a neighbouring cell. Used for
evaluating the neighbouring cell for handover in connected mode.
Used by the HandOver parameter Optimization (HOO) function or
Load Balancing Optimization (LBO) function.";

reference "celllndividualOffset in MeasObjectEUTRA in 3GPP TS 38.331";

default O;

type types3gpp:Q0ffsetRange;

leaf-list blackListEntry {
description "A list of Physical Cell ldentities (PCIs) that are
blacklisted in E-UTRAN measurements.';
reference "3GPP TS 38.331";
min-elements 0;
type uintl6é { range ''0..1007"; }

leaf-list blackListEntryldleMode {
description "A list of Physical Cell ldentities (PCIs) that are
blacklisted in SIB4 and SIB5.";
min-elements 0O;
type uintl6 { range "0..1007"; }

leaf cellReselectionPriority {

description "The absolute priority of the carrier frequency used by the
cell reselection procedure. Value 0 means lowest priority. The value
must not already used by other RAT, i.e. equal priorities between RATs
are not supported. The UE behaviour when no value is entered is
specified in subclause 5.2.4.1 of 3GPP TS 38.304.";

reference '"CellReselectionPriority in 3GPP TS 38.331, priority in
3GPP TS 38.304";

mandatory true;

type int32 { range "0..7"; }

leaf cellReselectionSubPriority {
description "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.";
reference "3GPP TS 38.331";
type uint8 { range "2 | 4 | 6 | 8'; }
units "0.1";

}

leaf pMax {
description "Used for calculation of the parameter Pcompensation
(defined in 3GPP TS 38.304), at cell reselection to a cell.";
reference "PEMAX in 3GPP TS 38.101-1";
mandatory true;
type int32 { range '"-30..33"; }
units dBm;

}

leaf qOffsetFreq {
description "The frequency specific offset applied when evaluating
candidates for cell reselection.";
type int32;
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default O;
}

leaf gQualMin {
description "Indicates the minimum required quality level in the cell.
Value 0 means that it is not sent and UE applies in such case the
(default) value of negative infinity for Qqualmin. Sent in SIB3 or
SIB5.";
reference "qQualMin in TS 38.304";
mandatory true;
type int32 { range "-34..-3 | 0"; }
units dB;
}

leaf gRxLevMin {

description "Indicates the required minimum received Reference Symbol
Received Power (RSRP) level in the (E-UTRA) frequency for cell
reselection. Broadcast in SIB3 or SIB5, depending on whether the
related frequency is intra- or inter-frequency. Resolution is 2.";

reference "Qrxlevmin in 3GPP TS 38.304";

mandatory true;

type int32 { range ''-140..-44"; }

units dBm;

}

leaf threshXHighP {
description "Specifies the Srxlev threshold 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. Resolution is 2.";
reference "ThreshX, HighP in 3GPP TS 38.304";
mandatory true;
type int32 { range "0..62"; }
units dB;
3

leaf threshXHighQ {

description "Specifies the Squal threshold 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.";

reference "ThreshX, HighQ in 3GPP TS 38.304";

mandatory true;

type int32 { range 0..31; }

units dB;

}

leaf threshXLowP {
description "Specifies the Srxlev threshold used by the UE when
reselecting towards a lower priority RAT/frequency than the current
serving frequency. Each frequency of NR and E-UTRAN might have a
specific threshold. Resolution is 2.";
reference "ThreshX, LowP in 3GPP TS 38.304";
mandatory true;
type int32 { range "0..62"; }
units dB;
}

leaf threshXLowQ {
description "Specifies the Squal threshold used by the UE when
reselecting towards a lower priority RAT/frequency than the current
serving frequency. Each frequency of NR and E-UTRAN might have a
specific threshold.";
reference "ThreshX, LowQ in 3GPP TS 38.304";
mandatory false;
type int32 { range ""0..31"; }
units dB;
}

leaf tReselectionEutra {
description '"Cell reselection timer for intra frequency E-UTRA cell
reselection. May be used for Mobility Robustness Optimization.";
reference "t-ReselectionEUTRA in 3GPP TS 36.331 and in 3GPP TS 23.207";
mandatory true;
type uint8 { range "0..7"; }
units s;
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leaf tReselectionEutraSfHigh {

description "The attribute tReselectionEutra (parameter TreselectionEUTRA
in 3GPP TS 38.304) multiplied with this scaling factor if the UE is in
high mobility state.";

reference "Speed dependent ScalingFactor for TreselectionEUTRA for high
mobility state in 3GPP TS 38.304";

mandatory true;

type uint8 { range 25 | 50 | 75 | 100"; }

units %;

}

leaf tReselectionEutraSfMedium {

description "The attribute tReselectionEutra (parameter TreselectionEUTRA
in 3GPP TS 38.304) multiplied with this scaling factor if the UE is in
medium mobility state.";

reference "Speed dependent ScalingFactor for TreselectionEUTRA for medium
mobility state in 3GPP TS 38.304";

mandatory true;

type uint8 { range "25 | 50 | 75 | 100"; }

units %;

}

leaf eUtranFrequencyRef {
description ""Reference to a corresponding EUtranFrequency instance.";
mandatory true;
type types3gpp:DistinguishedName;

3
augment /me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/nrcellcu3gpp:NRCellICU {

list EUtranFregRelation {

description "Represents a frequency relation between an NR cell and an
E-UTRAN cell.";

reference "3GPP TS 28.541";

key id;

uses top3gpp:Top_GCrp;

container attributes {
uses EUtranFreqRelationGrp;

uses mf3gpp:ManagedFunctionContainedClasses;
}
b
b

E.5.6 module 3gpp-nr-nrm-eutranfrequency@2019-10-28.yang

module _3gpp-nr-nrm-eutranfrequency {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-eutranfrequency";
prefix "eutraneteutranfreq3gpp";

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-nr-nrm-eutranetwork { prefix eutranet3gpp; }
import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization "3GPP SA5";
description ""Defines the YANG mapping of the EUtranFrequency Information
Object Class (I0C), that is part of the NR Network Resource Model (NRM).";
reference "3GPP TS 28.541 5G Network Resource Model (NRM),
3GPP TS 28.658 (E-UTRAN) Network Resource Model (NRM)';

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {
description "Initial revision";

}

grouping EUtranFrequencyGrp {
description "Represents the EUtranFrequency 10C.";
reference "3GPP TS 28.541";
uses mfF3gpp:ManagedFunctionGrp;

leaf earfcnDL {
description "Specifies the channel number for the central DL frequency.";
reference "3GPP TS 36.101";
mandatory true;
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type uint32 { range "0..262143"; }

leaf-list multiBandInfoListEutra {
description "List of additional frequency bands the frequency belongs to.";
config false;
min-elements O;
type uintl6é { range "1..256"; }

}

grouping EUtranFrequencyWrapper {

list EUtranFrequency {
description "Represents certain E-UTRAN frequency properties.';
reference "3GPP TS 28.658";
key id;
uses top3gpp:Top_Grp;
container attributes {

uses EUtranFrequencyGrp;

uses mfF3gpp:ManagedFunctionContainedClasses;
}
}

augment "'/subnet3gpp:SubNetwork" {
if-feature subnet3gpp:ExternalsUnderSubNetwork ;
uses EUtranFrequencyWrapper ;

}

augment '"/eutranet3gpp:EUtraNetwork™ {
if-feature eutranet3gpp:ExternalsUnderEUtraNetwork;
uses EUtranFrequencyWrapper ;
}
}

E.5.7 module _3gpp-nr-nrm-externalamffunction@2019-10-
28.yang

module _3gpp-nr-nrm-externalamffunction {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-externalamffunction’;
prefix "extamf3gpp";

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-common-yang-types { prefix types3gpp; }

organization "3GPP SA5";

description ""Defines the YANG mapping of the ExternalAMFFunction Information
Object Class (I0C) that is part of the NR Network Resource Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {
description "Initial revision";

}

grouping ExternalAMFFunctionGrp {
description "Represents the ExternalAMFFunction 10C.";
reference "3GPP TS 28.541";
uses mfF3gpp:ManagedFunctionGrp;

list pLMNIdList {
description "List of at most six entries of PLMN ldentifiers, but at least
one (the primary PLMN Id).
The PLMN Identifier is composed of a Mobile Country Code (MCC) and a
Mobile Network Code (MNC).";
min-elements 1;
max-elements 6;
key "mcc mnc'';
uses types3gpp:PLMNId;
3

container aMFldentifier {
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presence true;

description "An AMF identifier, comprising an AMF Region ID, an AMF Set ID and an AMF
Pointer.";

uses types3gpp:Amfldentifier;

}

grouping ExternalAMFFunctionWrapper {
list ExternalAMFFunction {

description "Represents the properties, known by the management
function, of a AMFFunction managed by another management
function.";

reference "3GPP TS 28.541";

key id;

uses top3gpp:Top_GCrp;

container attributes {
uses ExternalAMFFunctionGrp;

uses mf3gpp:ManagedFunctionContainedClasses;
3
}

augment "'/subnet3gpp:SubNetwork"™ {
if-feature subnet3gpp:ExternalsUnderSubNetwork ;
uses ExternalAMFFunctionWrapper;

}

augment "'/nrnet3gpp:NRNetwork™ {
if-feature nrnet3gpp:ExternalsUnderNRNetwork;
uses ExternalAMFFunctionWrapper;
3
3

E.5.8 module 3gpp-nr-nrm-externalenbfunction@2019-10-
28.yang

module _3gpp-nr-nrm-externalenbfunction {
yang-version 1.1;
namespace "'urn:3gpp:sa5:_3gpp-nr-nrm-externalenbfunction';
prefix "extenb3gpp";

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-nr-nrm-eutranetwork { prefix eutranet3gpp; }
import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization ""3GPP SA5";

description "Defines the YANG mapping of the ExternalENBFunction
Information Object Class (10C) that is part of the NR Network Resource
Model (NRM).';

reference "3GPP TS 28.541 5G Network Resource Model (NRM),
3GPP TS 28.658 (E-UTRAN) Network Resource Model (NRM)*;

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {
description "Initial revision";

}

grouping ExternalENBFunctionGrp {
description "Represets the ExternalENBFunction 10C.";
reference "3GPP TS 28.658";
uses mfF3gpp:ManagedFunctionGrp;

leaf eNBId {
description "Unambiguously identifies an eNodeB within a PLMN.";
reference "3GPP TS 36.413, 3GPP TS 36.300";
mandatory true;
type int32 { range ''0..268435455"; } // Representing 28 bit eNB ID.
// 18, 20 and 21 bit eNB IDs also
// allowed.
3
}

grouping ExternalENBFunctionWrapper {
list ExternalENBFunction {
description "Represents an external eNB functionality.";
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reference "3GPP TS 28.658";
key id;
uses top3gpp:Top_GCrp;
container attributes {

uses ExternalENBFunctionGrp;

uses mf3gpp:ManagedFunctionContainedClasses;
3
3

augment ''/subnet3gpp:SubNetwork" {
if-feature subnet3gpp:ExternalsUnderSubNetwork ;
uses ExternalENBFunctionWrapper;

}

augment "'/eutranet3gpp:EUtraNetwork™ {
if-feature eutranet3gpp:ExternalsUnderEUtraNetwork;
uses ExternalENBFunctionWrapper;
}
}

E.5.9 module 3gpp-nr-nrm-externaleutrancell@2019-10-28.yang

module _3gpp-nr-nrm-externaleutrancell {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-externaleutrancell";
prefix "exteutrancell3gpp";

import _3gpp-common-yang-types { prefix types3gpp; }

import _3gpp-common-managed-function { prefix mf3gpp; }

import _3gpp-common-subnetwork { prefix subnet3gpp; }

import _3gpp-nr-nrm-eutranetwork { prefix eutranet3gpp; }
import _3gpp-nr-nrm-externalenbfunction { prefix extenb3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization "3GPP SA5";

description '"Defines the YANG mapping of the ExternalEUtranCellFDD and
ExternalEUtranCelITDD Information Object Classes (10Cs) that are part
of the NR Network Resource Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM),
3GPP TS 28.658 (E-UTRAN) Network Resource Model (NRM)';

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {
description "Initial revision';

}

grouping ExternalEUtranGenericCellGrp {
description "Represents the ExternalEUtranGenericCell 10C.";
reference "3GPP TS 28.658";
uses mf3gpp:ManagedFunctionGrp;

leaf pci {
description "The Physical Cell ldentity (PCl) of the cell (for
NM-Centralized, EM-Centralized and Distributed PCl assignment cases).
In the case of NM-Centralized PCl assignment, see 3GPP TS 36.300.";
reference "3GPP TS 36.211";
mandatory true;
type int32 { range "0..503"; }

list plmnldList {

description "List of unique identities for PLMNs. A cell can broadcast
up to 6 PLMN IDs. This is to support the case that one cell can be
used by up to 6 operator®s core networks. The PLMN(s) included in this
list will use the same single tracking area code (TAC) and the same
Cell Identity (cellLocalld) for sharing the radio access network
resources. One member of pImnldList is the primary PLMN ID. A PLMN ID
included in this list cannot be included in the cellAccessInfoList.
The PLMN ID is composed of a Mobile Country Code (MCC) and a Mobile
Network Code (MNC).';

reference "3GPP TS 36.300, 3GPP TS 36.331, 3GPP TS 23.003";

key "‘mcc mnc'';

min-elements 1;

max-elements 6;

uses types3gpp:PLMNId;
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}

}

leaf celllLocalld {

description "Unambiguously identifies a cell within an eNodeB.";
reference ""NCI defined in 3GPP TS 38.300";
type int32 {range "0..255"; }

leaf eNBld {

}

description "Unambiguously identifies an eNodeB within a PLMN.";
reference "3GPP TS 36.413, 3GPP TS 36.300";
mandatory true;
type int32 { range ''0..268435455"; } // Representing 28 bit eNB ID.
// 18, 20 and 21 bit eNB IDs also
// allowed.

grouping ExternalEUtranCel IFDDGrp {

description "Represents the ExternalEUtranCellFDD 10C.";
reference "3GPP TS 28.658";

uses ExternalEUtranGenericCellGrp;

}

leaf earfcnDL {

description "The channel number for the central DL frequency.";
reference "3GPP TS 36.101";

mandatory true;

type int32 { range '"0..17999 | 46590..262143"; }

leaf earfcnUL {

description "The channel number for the central UL frequency. Value 0O
means that the UL channel number is N/A for the DL-only bands.";

reference "3GPP TS 36.101";

mandatory true;

type int32 { range "0 | 18000..35999 | 46590..262143"; }

grouping ExternalEUtranCelITDDGrp {

description "Represents the ExternalEUtranCellTDD I10C.";
reference "3GPP TS 28.658";

uses ExternalEUtranGenericCellGrp;

}

leaf earfcn {

description "The frequency number for the central frequency.';
reference "3GPP TS 36.104";

mandatory true;

type int32 { range ''36000..262143"; }

grouping ExternalEUtranCel IFDDWrapper {
list ExternalEUtranCel IFDD {

}

}

description "Represents the common properties of external E-UTRAN FDD
cell provided by eNB or NG-RAN FDD cell provided by ng-eNB.";

reference ""3GPP TS 28.658";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses ExternalEUtranCel IFDDGrp;

}

uses mf3gpp:ManagedFunctionContainedClasses;

grouping ExternalEUtranCel ITDDWrapper {
list ExternalEUtranCellTDD {

description "Represents the common properties of external E-UTRAN cell
TDD provided by eNB or NG-RAN TDD cell provided by ng-eNB.';
reference "3GPP TS 28.658";
key id;
uses top3gpp:Top_GCrp;
container attributes {
uses ExternalEUtranCel ITDDGrp;

uses mf3gpp:ManagedFunctionContainedClasses;
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}

augment ''/subnet3gpp:SubNetwork/extenb3gpp:ExternalENBFunction® {
if-feature subnet3gpp:ExternalsUnderSubNetwork;
uses ExternalEUtranCel IFDDWrapper;

}

augment "'/eutranet3gpp:EUtraNetwork/extenb3gpp:ExternalENBFunction™ {
if-feature eutranet3gpp:ExternalsUnderEUtraNetwork;
uses ExternalEUtranCel IFDDWrapper;

}

augment "'/subnet3gpp:SubNetwork/extenb3gpp:ExternalENBFunction™ {
if-feature subnet3gpp:ExternalsUnderSubNetwork;
uses ExternalEUtranCel ITDDWrapper;

}

augment "'/eutranet3gpp:EUtraNetwork/extenb3gpp:ExternalENBFunction' {
if-feature eutranet3gpp:ExternalsUnderEUtraNetwork;
uses ExternalEUtranCel ITDDWrapper;
3
3

E.5.10 module _3gpp-nr-nrm-externalgnbcucpfunction@2019-10-
28.yang

module _3gpp-nr-nrm-externalgnbcucpfunction {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-externalgnbcucpfunction’;
prefix "extgnbcucp3gpp';

import _3gpp-common-yang-types { prefix types3gpp; }
import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization ""3GPP SA5";

description ""Defines the YANG mapping of the ExternalGNBCUCPFunction
Information Object Class (10C), that is part of the NR Network Resource
Model (NRM).';

reference "3GPP TS 28.541 5G Network Resource Model (NRM)™;

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {
description "Initial revision";

}

grouping ExternalGNBCUCPFunctionGrp {
description "Represets the ExternalGNBCUCPFunction 10C.";
reference "3GPP TS 28.541";
uses mf3gpp:ManagedFunctionGrp;

leaf gNBId {
description "ldentifies a gNB within a PLMN.";
reference ""'g\NB Identifier (gNB ID) in 3GPP TS 38.300, Global gNB ID
in 3GPP TS 38.413";
mandatory true;
type int64 { range '0..4294967295"; }

leaf gNBldLength {
description "Indicates the number of bits for encoding the gNB ID.";
reference ""g\NB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
mandatory true;
type int32 { range ''22..32"; }

list pLMNId {
description "Specifies the PLMN identifier to be used as part of the
global RAN node identity.";
key "mcc mnc';
min-elements 1;
max-elements 1;
uses types3gpp:PLMNId;
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}

grouping ExternalGNBCUCPFunctionWrapper {
list ExternalGNBCUCPFunction {
description "Represents the properties, known by the management function,
of a GNBCUCPFunction managed by another management function.';
reference "3GPP TS 28.541";
key id;
uses top3gpp:Top_Grp;
container attributes {
uses External GNBCUCPFunctionGrp;
}
uses mf3gpp:ManagedFunctionContainedClasses;
}
}

augment "'/subnet3gpp:SubNetwork" {
if-feature subnet3gpp:ExternalsUnderSubNetwork ;
uses ExternalGNBCUCPFunctionWrapper;

}

augment "/nrnet3gpp:NRNetwork™ {
if-feature nrnet3gpp:ExternalsUnderNRNetwork;
uses ExternalGNBCUCPFunctionWrapper;
}
3

E.5.11 module _3gpp-nr-nrm-externalgnbcuupfunction@2019-10-
28.yang

module _3gpp-nr-nrm-externalgnbcuupfunction {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-externalgnbcuupfunction’;
prefix "extgnbcuup3gpp";

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization "3GPP SA5";

description "Defines the YANG mapping of the ExternalGNBCUUPFunction
Information Object Class (10C), that is part of the NR Network
Resource Model (NRM).';

reference "3GPP TS 28.541 5G Network Resource Model (NRM)*;

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {
description "Initial revision";

}

grouping External GNBCUUPFunctionGrp {
description "Represets the ExternalGNBCUUPFunction 10C.";
reference "3GPP TS 28.541";
uses mfF3gpp:ManagedFunctionGrp;

leaf gNBId {
description "ldentifies a g\NB within a PLMN.";
reference ""'g\NB Identifier (gNB ID) in 3GPP TS 38.300, Global gNB ID
in 3GPP TS 38.413";
mandatory true;
type int64 { range ''0..4294967295"; }

leaf gNBldLength {
description "Indicates the number of bits for encoding the gNB ID.";
reference ""g\NB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
mandatory true;
type int32 { range ''22..32"; }
3
3

grouping ExternalGNBCUUPFunctionWrapper {
list ExternalGNBCUUPFunction {
description '"Represents the properties, known by the management function,
of a GNBCUUPFunction managed by another management function.';
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reference "3GPP TS 28.541";
key id;
uses top3gpp:Top_GCrp;
container attributes {
uses External GNBCUUPFunctionGrp;

uses mf3gpp:ManagedFunctionContainedClasses;
3
3

augment ''/subnet3gpp:SubNetwork" {
if-feature subnet3gpp:ExternalsUnderSubNetwork ;
uses External GNBCUUPFunctionWrapper;

}

augment "'/nrnet3gpp:NRNetwork™ {
if-feature nrnet3gpp:ExternalsUnderNRNetwork;
uses ExternalGNBCUUPFunctionWrapper;
b
}

E.5.12 module _3gpp-nr-nrm-externalgnbdufunction@2019-10-
28.yang

module _3gpp-nr-nrm-externalgnbdufunction {
yang-version 1.1;
namespace "'urn:3gpp:sa5:_3gpp-nr-nrm-externalgnbdufunction™;
prefix "extgnbdu3gpp';

import _3gpp-common-yang-types { prefix types3gpp; }
import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization "3GPP SA5";

description '"Defines the YANG mapping of the ExternalGNBDUFunction
Information Object Class (10C) that is part of the NR Network Resource
Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {
description "Initial revision";

}

grouping ExternalGNBDUFunctionGrp {
description "Represets the ExternalGNBDUFunction 10C.";
reference "3GPP TS 28.541";
uses mfF3gpp:ManagedFunctionGrp;

leaf gN\BId {
description "ldentifies a g\NB within a PLMN.";
reference ""gNB ldentifier (gNB ID) in 3GPP TS 38.300, Global gNB ID
in 3GPP TS 38.413";
mandatory true;
type int64 { range ''0..4294967295"; }
3

leaf gNBldLength {
description "Indicates the number of bits for encoding the gNB ID.";
reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
mandatory true;
type int32 { range ''22..32"; }

list pLMNId {
description "Specifies the PLMN identifier to be used as part of the
global RAN node identity.";
key "'mcc mnc'';
min-elements 1;
max-elements 1;
uses types3gpp:PLMNId;
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grouping ExternalGNBDUFunctionWrapper {
list ExternalGNBDUFunction {

description ""Represents the properties, known by the management function,
of a GNBDUFunction managed by another management function.';

reference "3GPP TS 28.541";

key id;

uses top3gpp:Top_Crp;

container attributes {
uses ExternalGNBDUFunctionGrp;

uses mf3gpp:ManagedFunctionContainedClasses;
3
3

augment ''/subnet3gpp:SubNetwork" {
if-feature subnet3gpp:ExternalsUnderSubNetwork ;
uses ExternalGNBDUFunctionWrapper;

}

augment "/nrnet3gpp:NRNetwork™ {
if-feature nrnet3gpp:ExternalsUnderNRNetwork;
uses ExternalGNBDUFunctionWrapper;
}
}

E.5.13 module _3gpp-nr-nrm-externalnrcellcu@2019-10-28.yang

module _3gpp-nr-nrm-externalnrcellcu {
yang-version 1.1;
namespace ''urn:3gpp:sa5:_3gpp-nr-nrm-externalnrcellcu";
prefix "extnrcellcu3gpp";

import _3gpp-common-yang-types { prefix types3gpp; }

import _3gpp-common-managed-function { prefix mf3gpp; }

import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }

import _3gpp-common-subnetwork { prefix subnet3gpp; }

import _3gpp-nr-nrm-externalgnbcucpfunction { prefix extgnbcucp3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization ""3GPP SA5";

description '"Defines the YANG mapping of the ExternalNRCellCU Information
Object Class (I10C), that is part of the NR Network Resource Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2019-10-28 { reference S5-193518 ; }

revision 2019-06-17 {
description "Initial revision";

}

grouping ExternalNRCellCUGrp {
description "Represents the ExternalNRCellCU 10C.";
reference "3GPP TS 28.541";
uses mfF3gpp:ManagedFunctionGrp;

leaf celllLocalld {
description "ldentifies an NR cell of a gNB. Together with corresponding
gNB ID it forms the NR Cell Identifier (NCI).";
reference "NCI in 3GPP TS 38.300";
mandatory true;
type int32 {range "0..16383"; }

leaf nRPCI {
description "The Physical Cell Identity (PCI) of the NR cell.";
reference "3GPP TS 36.211";
mandatory true;
type int32 { range "0..1007"; }

list pLMNIdList {
description ""Defines which PLMNs 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.";
key "mcc mnc';
min-elements 1;
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max-elements 12;
uses types3gpp:PLMNId;

leaf nRFrequencyRef {
description "Reference to corresponding NRFrequency instance.';
mandatory true;
type types3gpp:DistinguishedName;

}

grouping ExternalNRCellCUWrapper {
list ExternalNRCellCU {

description "Represents the properties of an NRCellCU controlled by
another Management Service Provider."';

reference "3GPP TS 28.541";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses ExternalNRCel ICUGrp;

uses mfF3gpp:ManagedFunctionContainedClasses;

}
}

augment "'/subnet3gpp:SubNetwork/extgnbcucp3gpp:External GNBCUCPFunction™ {
if-feature subnet3gpp:ExternalsUnderSubNetwork ;
uses ExternalNRCellCUWrapper;

}

augment "'/nrnet3gpp:NRNetwork/extgnbcucp3gpp:External GNBCUCPFunction™ {
if-feature nrnet3gpp:ExternalsUnderNRNetwork;
uses ExternalNRCel ICUWrapper;
}
T

E.5.14 module _3gpp-nr-nrm-externalservinggwfunction@2019-10-
28.yang

module _3gpp-nr-nrm-externalservinggwfunction {
yang-version 1.1;
namespace "'urn:3gpp:sa5:_3gpp-nr-nrm-externalservinggwfunction';
prefix "extservgw3gpp';

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-nr-nrm-eutranetwork { prefix eutranet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization "3GPP SA5";

description "Defines the YANG mapping of the ExternalServingGWFunction
Information Object Class (10C) that is part of the NR Network Resource
Model (NRM).';

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {
description "Initial revision";

}

grouping ExternalServingGWFunctionGrp {
description "Represents the ExternalServingGWFunction 10C.";
reference "3GPP TS 28.541";
uses mf3gpp:ManagedFunctionGrp;

}

grouping ExternalServingGWFunctionWrapper {
list ExternalServingGWFunction {

description ""Represents the properties, known by the management
function, of a ServingGWFunction managed by another management
function.";

reference "3GPP TS 28.658";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses ExternalServingGWFunctionGrp;
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uses mf3gpp:ManagedFunctionContainedClasses;

}
}

augment ''/subnet3gpp:SubNetwork" {
if-feature subnet3gpp:ExternalsUnderSubNetwork ;
uses ExternalServingGWFunctionWrapper;

}

augment '"/eutranet3gpp:EUtraNetwork" {
if-feature eutranet3gpp:ExternalsUnderEUtraNetwork;
uses ExternalServingGWFunctionWrapper;
}
}

E.5.15 module _3gpp-nr-nrm-externalupffunction@2019-10-
28.yang

module _3gpp-nr-nrm-externalupffunction {
yang-version 1.1;
namespace "'urn:3gpp:sa5:_3gpp-nr-nrm-externalupffunction';
prefix "extupf3gpp";

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization ""3GPP SA5";

description ""Defines the YANG mapping of the ExternalUPFFunction Information
Object Class (I0C) that is part of the NR Network Resource Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {

description "Initial revision";
3

grouping ExternalUPFFunctionGrp {
description "Represents the ExternalUPFFunction 10C.";
reference "3GPP TS 28.541";
uses mfF3gpp:ManagedFunctionGrp;

3

grouping ExternalUPFFunctionWrapper {
list ExternalUPFFunction {

description "Represents the properties, known by the management
function, of a UPFFunction managed by another management
function.";

reference "3GPP TS 28.541";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses ExternalUPFFunctionGrp;

uses mfF3gpp:ManagedFunctionContainedClasses;
3
T

augment "'/subnet3gpp:SubNetwork"™ {
if-feature subnet3gpp:ExternalsUnderSubNetwork ;
uses ExternalUPFFunctionWrapper;

}

augment "'/nrnet3gpp:NRNetwork™ {
if-feature nrnet3gpp:ExternalsUnderNRNetwork;
uses ExternalUPFFunctionWrapper;
}
}

E.5.16 module _3gpp-nr-nrm-gnbcucpfunction.yang

<CODE BEGINS>
module _3gpp-nr-nrm-gnbcucpfunction {

ETSI



3GPP TS 28.541 version 17.6.0 Release 17 318 ETSI TS 128 541 V17.6.0 (2022-05)

yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-gnbcucpfunction’;
prefix "‘gnbcucp3gpp';

import _3gpp-common-yang-types { prefix types3gpp; }
import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-rrmpolicy { prefix nrrrmpolicy3gpp; }

organization "3GPP SA5";

contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--ofFicials.htm?ltemid=464";

description ""Defines the YANG mapping of the GNBCUCPFunction Information
Object Class (I0C) that is part of the NR Network Resource Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)*;

revision 2021-11-06
revision 2021-11-05

{ reference ""CR-0611"; }
{ reference '"'CR-0609"; }
revision 2020-10-02 { reference CR-0384 ; }
revision 2020-08-06 { reference ""CR-0333"; }
revision 2020-08-03 { reference ''CR-0321"; }
revision 2020-06-03 { reference ''CR-0286"; }
revision 2020-05-08 { reference S5-203316 ; }
revision 2020-04-28 { reference ''0260"; }
revision 2020-02-14 { reference S5-20XXXX ; }
revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {

description "Initial revision";

}

feature DESManagementFunction {
description ""Classs representing Distributed SON Energy Saving feature';

}

feature DANRManagementFunction {
description '""Classs representing D-SON function of ANR Management feature';

}

feature DMROFunction {
description '"Classs representing D-SON function of MRO feature';

}

grouping GNBCUCPFunctionGrp {
description "Represents the GNBCUCPFunction I10C.";
reference "3GPP TS 28.541";
uses mfF3gpp:ManagedFunctionGrp;
uses nrrrmpolicy3gpp:RRMPolicy Grp;

leaf gN\BId {
description "ldentifies a gNB within a PLMN. The gNB Identifier (gNB ID)
is part of the NR Cell Identifier (NCI) of the gNB cells.";
reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
mandatory true;
type int64 { range '"0..4294967295"; }

leaf gNBldLength {
description "Indicates the number of bits for encoding the gNB ID.";
reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
mandatory true;
type int32 { range ''22..32"; }

3

leaf gNBCUName {
description "ldentifies the Central Unit of an gNB.";
reference ""3GPP TS 38.473";
mandatory true;
type string { length "1..150"; }

list pLMNId {
description "The PLMN identifier to be used as part of the global RAN
node identity.";
key "mcc mnc'';
min-elements 1;
max-elements 1;
uses types3gpp:PLMNId;
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}

leaf-list x2BlackList {
type string;
description "List of nodes to which X2 connections are prohibited.";

}

leaf-list x2WhiteList {
type string;
description "List of nodes to which X2 connections are enforced.";

}

leaf-list xnBlackList {
type string;
description "List of nodes to which Xn connections are prohibited.";

}

leaf-list xnWhiteList {
type string;
description "List of nodes to which X2 connections are enforced.";

}

leaf-list xnHOBlackList {
type string;
description "List of nodes to which handovers over Xn are prohibited.";

}

leaf configurable5Q1SetRef {
type types3gpp:DistinguishedName;
description "DN of the Configurable5QISet that the GNBCUCPFunction supports (is associated

t0).";
3
leaf-list x2HOBlackList {
type string;
description "List of nodes to which handovers over X2 are prohibited.";
}
leaf dynamic5Q1SetRef {
type types3gpp:DistinguishedName;
description "DN of the Dynamic5QISet that the GNBCUCPFunction supports (is associated to).";
}
leaf dCHOControl {
type boolean;
description "This attribute determines whether the CHO function is enabled or disabled.";
3
leaf dDAPSHOControl {
type boolean;
description "This attribute determines whether the DAPS handover function
is enabled or disabled.";
3
3

augment ''/me3gpp:ManagedElement" {

list GNBCUCPFunction {
description "Represents the logical function CU-CP of gNB and en-gNB.";
reference "3GPP TS 28.541";
key id;
uses top3gpp:Top_Grp;
container attributes {
uses GNBCUCPFunctionGrp;

uses mfF3gpp:ManagedFunctionContainedClasses;
}
}

3
<CODE ENDS>

E.5.17 module _3gpp-nr-nrm-gnbcuupfunction.yang

module _3gpp-nr-nrm-gnbcuupfunction {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-gnbcuupfunction’;
prefix "gnbcuup3gpp';
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import _3gpp-common-yang-types { prefix types3gpp; }
import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-rrmpolicy { prefix nrrrmpolicy3gpp; }
import _3gpp-5g-common-yang-types { prefix types5g3gpp; }

organization ""3GPP SA5";

contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--ofFicials.htm?ltemid=464";
description '"Defines the YANG mapping of the GNBCUUPFunction Information
Object Class (I0C) that is part of the NR Network Resource Model (NRM).";
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2020-11-05 { reference CR-0412 ; }

revision 2020-08-06 {
revision 2020-08-03 {
revision 2020-06-03 { reference "'CR-0286"
revision 2020-05-28 {
revision 2020-03-12 {
revision 2020-02-14 {

reference '"CR-0333"; }
reference "CR-0321"; }
o
reference "CR-0318"; }
reference "SP-200233 S5-201547"; }
reference S5-20XXXX ;

revision 2019-10-28 { reference S5-193518 ; }

revision 2019-08-21 { reference "Initial revision"; }

grouping TAIGrp {
description "Tracking Area ldentity";

}

list pLMNId {

key "'mcc mnc'';
description "PLMN IDs for the Tracking area';
uses types3gpp:PLMNId;

leaf nRTAC {

}

type int64;
description "ldentity of the common Tracking Area Code for the PLMNs
allowedValues:
a) It is the 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 and
Extended-TAC is defined in subclause 9.3.1.29 of 3GPP TS 38.473.
d) For a 5G SA (Stand Alone), it has a non-null value.";

grouping BackhaulAddressGrp {
description "Indicates the backhauladdress of gNB.';

}

leaf gNBld {

}

type uint32 {
range "0..4294967295";
}
description "It identifies a gNB within a PLMN. The gNB ID is part of
the NR Cell Identifier (NCI) of the gNB cells.";
reference ""'g\NB Identifier (gNB ID) of subclause 8.2 of TS 38.300.
Global gNB ID in subclause 9.3.1.6 of TS 38.413";

list tAl {

}

key nRTAC;

min-elements 1;

max-elements 1;

description "Tracking Area ldentity";
reference "subclause 9.3.3.11 in TS 38.413";
uses TAIGrp;

grouping MappingSetlDBackhaulAddressGrp {
description "Mapping relationship between setlD and backhaulAddress of gNB";

leaf idx {

}

type uint32 ;
description "ID value";

leaf setlID {

type uint32;
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mandatory true;

description "Indicates the setlD of gNB.";

reference ""Subclause 7.4.1.6 in TS 38.211";
b

list backhaulAddress {
key gNBId;
min-elements 1;
max-elements 1;
description "Indicates the backhauladdress of gNB.";
uses BackhaulAddressGrp;
3
3
grouping GNBCUUPFunctionGrp {
description "Represents the GNBCUUPFunction I10C.";
reference "3GPP TS 28.541";
uses mf3gpp:ManagedFunctionGrp;
uses nrrrmpolicy3gpp:RRMPolicy Grp;

leaf gNBCUUPId {
type uint64 {
range "'0..68719476735" ;

config false;

mandatory true;

description "ldentifies the gNB-CU-UP at least within a gNB-CU-CP";

reference ""gNB-CU-UP ID" in subclause 9.3.1.15 of 3GPP TS 38.463";
}

leaf gNBId {
type uint32;
mandatory true;
description "ldentifies a g\NB within a PLMN. The gNB ID is part of the
NR Cell ldentifier (NC1) of the gNB cells. *;
reference ""'g\NB Identifier (gNB ID) of subclause 8.2 of TS 38.300.
Global gNB ID in subclause 9.3.1.6 of TS 38.413";
}

leaf gNBldLength {
mandatory true;
type int32 { range ''22..32"; }
description "Indicates the number of bits for encoding the gNB Id.";
reference "gNB Id in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
3

list pLMNInfoList {
description "The PLMNInfoList is a list of PLMNInfo data type. It
defines which PLMNs that can be served by the GNBCUUPFunction and
which S-NSSAls can be supported by the GNBCUUPFunction for
corresponding PLMN in case of network slicing feature is supported";
key "mcc mnc sd sst'';
uses types5g3gpp:PLMNINnfo;

list mappingSetlDBackhaulAddressList {
key idx;
description "Specifies a list of mappingSetlDBackhaulAddress used to
retrieve the backhaul address of the victim set.
Must be present if Remote Interference Management function is
supported.";
uses MappingSetlDBackhaulAddressGrp;

leaf configurable5QlSetRef {
type types3gpp:DistinguishedName;
description "DN of the Configurable5Q1Set that the GNBCUUPFunction
supports (is associated to).";

3
leaf dynamic5Ql1SetRef {
type types3gpp:DistinguishedName;

description "DN of the Dynamic5QISet that the GNBCUUPFunction
supports (is associated to).";

T
b
augment "'/me3gpp:ManagedElement"” {

list GNBCUUPFunction {
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key id;
description "Represents the logical function CU-UP of gNB or en-gNB.";
reference "3GPP TS 28.541";
uses top3gpp:Top_Grp;
container attributes {
uses GNBCUUPFunctionGrp;

uses mfF3gpp:ManagedFunctionContainedClasses;
}
}
}

E.5.18 module _3gpp-nr-nrm-gnbdufunction.yang

<CODE BEGINS>

module _3gpp-nr-nrm-gnbdufunction {
yang-version 1.1;
namespace ''urn:3gpp:sa5:_3gpp-nr-nrm-gnbdufunction';
prefix "gnbdu3gpp";

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-rrmpolicy { prefix nrrrmpolicy3gpp; }
import _3gpp-common-yang-types { prefix types3gpp; }

organization ""3GPP SA5";
contact "https://www.3gpp.-org/DynaReport/TSG-WG--S5--offFicials_htm?ltemid=464";
description '"Defines the YANG mapping of the GNBDUFunction Information

Object Class (I0C) that is part of the NR Network Resource Model (NRM).";
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-10-28 { reference CR-0607 ; }

revision 2021-04-30 { reference CR-0490; }

revision 2020-10-02 { reference CR-0384 ; }

revision 2020-03-12 { reference ''SP-200233 S5-201547" ; }
revision 2020-02-14 { reference S5-20XXXX ; }

revision 2019-10-28 { reference S5-193518 ; }

revision 2019-08-21 { reference "Initial revision."; }

feature DRACHOptimizationFunction {
description ""Class representing D-SON function of RACH optimization
feature™;
}

grouping RimRSReportiInfoGrp {
description "This data type 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).

RS-1 is equivalent to RIM-RS type 1 (see 38.211, subclause 7.4.1.6).
RS-2 is equivalent to RIM-RS type 2 (see 38.211, subclause 7.4.1.6).
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 "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.";

leaf detectedSetlID {
type uint32 ;
description "Set ID of the detected RIM-RS
allowedValues: 0,1...max{totalnrofSetldofRS1l, totalnrofSetldofRS2}";
}

leaf propagationDelay {
type uint32 ;
must . <= __./.._./maxPropagationDelay” {
error-message "allowedValues: 0, 1.. maxPropagationDelay";
T
description "This attribute indicates the propagation delay of the
detected RIM-RS, in number of OFDM symbol.";
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leaf functionalityOfRIMRS {
type enumeration {
enum RS1;
enum RS2;
enum RS1_FOR_ENOUGH_MITIGATION;
enum RS1_FOR_NOT_ENOUGH_MITIGATION;

mandatory true;
description "Indicates the functionality of the detected RIM-RS.

IT the indication of enableEnoughNotEnoughlndication is “"enabled”,
valid values are {RS2, RSl1lforEnoughMitigation,
RS1forNotEnoughMitigation};

IT the indication of enableEnoughNotEnoughlndication is “disabled”,
valid values are {RS1, RS2}.

RS1forEnoughMitigation means RIM-RS type 1 is used to indicate
“enough mitigation® functionality.
RS1forNotEnoughMitigation means RIM-RS type 1 is used to indicate
“Not enough mitigation® functionality.";
3
3

grouping RimRSReportConfGrp {
description '"Defines RIM-RS reporting configuration';

leaf reportindicator {
type types3gpp:EnabledDisabled;
default DISABLED;
description "Used to enable or disable the RS report on a gNB.
IT the indication is "enable”, the gNB starts to periodically report
necessary information derived from the detected RIM-RS to OAM.
IT the indication is "disable”, the gNB stops reporting.";

}

leaf reportinterval {
type uint32;
mandatory true;
units ms;
description ""Used to define reporting interval of a gNB in ms.";

}

leaf nrofRIMRSReportinfo {
type uint32;
mandatory true;
description "Used to define the maximum number of RIMRSReportinfo in
a single report.";

}

leaf maxPropagationDelay {
type uint32 {
range ''0..327679";

mandatory true;
description "Used to define the maximum reported OFDM symbol number for
the propagation delay of the detected RIM-RS in each RIMRSReportinfo.

allowedValues: 0, 1..20**2*maxNrofSymbols-1, where maxNrofSymbols=14_";

}

list RimRSReportinfoList {
key detectedSetlD;
description "Represents a list (the length of the list is
nrofRIMRSReportInfo) of necessary information derived from the
detected RIM-RS.";
uses RimRSReportinfoGrp;
b

b
grouping GNBDUFunctionGrp {
description "Represents the GNBDUFunction I10C.";
reference "3GPP TS 28.541";
uses mfF3gpp:ManagedFunctionGrp;
uses nrrrmpolicy3gpp:RRMPolicy Grp;

leaf gN\BId {
type int64 { range ''0..4294967295"; }
mandatory true;
description "ldentifies a gNB within a PLMN. The gNB Identifier (gNB ID)
is part of the NR Cell Identifier (NCI) of the gNB cells.";
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reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";

}

leaf gNBldLength {
type int32 { range ''22..32"; }
mandatory true;
description "Indicates the number of bits for encoding the gNB ID.";
reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";

}

leaf gNBDUId {
type int64 { range ''0..68719476735"; }
mandatory true;

description "Uniquely identifies the DU at least within a gNB.";

reference "3GPP TS 38.473";

}

leaf gNBDUName {
type string { length "1..150"; }

description "ldentifies the Distributed Unit of an NR node";

reference "3GPP TS 38.473";

}

list rimRSReportConf {
key reportinterval;

confi

g false;

min-elements 1;
max-elements 1;

description "Used to configure gNBs to report the all necessary
information derived from the detected RIM-RS to OAM.™;

uses RimRSReportConfGrp;

}
}

augment "'/me3gpp:ManagedElement"” {

list GNBDUFunction {

key id;

description "Represents the logical function DU of gNB or en-gNB.';
reference "3GPP TS 28.541";
uses top3gpp:Top_GCrp;
container attributes {
uses GNBDUFunctionGrp;

uses mf3gpp:ManagedFunctionContainedClasses;

}
}

3
<CODE ENDS>

E.5.19 module 3gpp-nr-nrm-nrcellcu.yang

<CODE BEGIN

S>

module _3gpp-nr-nrm-nrcellcu {

yang-vers

ion 1.1;

namespace ''urn:3gpp:sa5:_3gpp-nr-nrm-nrcellcu";

prefix "nrcellcu3gpp";

import _3gpp-common-yang-types { prefix types3gpp; }

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }

import _3gpp-common-top { prefix top3gpp; }

import _3gpp-5g-common-yang-types { prefix types5g3gpp; }

organization "3GPP SA5";
contact "https://www.3gpp.-org/DynaReport/TSG-WG--S5--offFicials_htm?ltemid=464";
description ""Defines the YANG mapping of the NRCellCU Information Object

Class (I10C) that is

reference "3GPP TS 28.

revision
revision
revision
revision
revision
revision

2021-01-25
2020-11-25
2020-11-05
2020-10-02
2020-05-08
2020-02-14

{

{
{
{
{
{

part of the NR Network Resource Model (NRM).';
541 5G Network Resource Model (NRM)';

reference
reference
reference
reference
reference
reference

CR-0454 ; }
CR-0386 ; }
CR-0412 ; }
CR-0384 ; }
S5-203316 ; }
S5-20XXXX ; }
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revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 { reference "Initial revision"; }

feature DPCIConfigurationFunction {
description ""Class representing Distributed SON
function of PCl configuration feature';

}

feature DESManagementFunction {
description '"Class representing Distributed SON
Energy Saving feature";

feature DMROFunction {
description '"Class representing D-SON function of MRO feature';
3

feature CESManagementFunction {

description ""Class representing Centralized SON Energy Saving
feature™;

}

grouping NRCellCUGrp {
description "Represents the NRCellCU 10C.";
reference "3GPP TS 28.541";
uses mf3gpp:ManagedFunctionGrp;

leaf celllLocalld {

ETSI TS 128 541 V17.6.0 (2022-05)

description "ldentifies an NR cell of a gNB. Together with corresponding

gNB ID it forms the NR Cell Identifier (NCI).";
mandatory true;
type int32 { range "0..16383"; }

list pLMNInfoList {

description "The PLMNInfoList is a list of PLMNInfo data type.

It defines

which PLMNs that can be served by the NR cell, and which S-NSSAls that
can be supported by the NR cell for corresponding PLMN in case of

network slicing feature is supported.';

// Note: Whether the attribute pLMNId in the pLMNInfo can be writable

// depends on the implementation.
key "mcc mnc sd sst";
min-elements 1;
uses types5g3gpp:PLMNInfo;

}

leaf nRFrequencyRef {

description "Reference to corresponding NRFrequency instance.";

config false;
type types3gpp:DistinguishedName;

3
augment ''/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction™ {

list NRCellCU {

description "Represents the information required by CU that is

responsible for the management of inter-cell mobility and neighbour

relations via ANR.";
reference "3GPP TS 28.541";
key id;
uses top3gpp:Top_Grp;
container attributes {
uses NRCellCUGrp;

uses mfF3gpp:ManagedFunctionContainedClasses;
b
}

3
<CODE ENDS>

E.5.20 module _3gpp-nr-nrm-nrcelldu.yang

<CODE BEGINS>
module _3gpp-nr-nrm-nrcelldu {
yang-version 1.1;
namespace ''urn:3gpp:sa5:_3gpp-nr-nrm-nrcelldu’;
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prefix "nrcelldu3gpp";

import _3gpp-common-yang-types { prefix types3gpp; }
import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }
import _3gpp-nr-nrm-rrmpolicy { prefix nrrrmpolicy3gpp; }
import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
import ietf-yang-types { prefix yang; }

organization ""3GPP SA5";
contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--ofFicials.htm?ltemid=464";
description '"Defines the YANG mapping of the NRCellDU Information Object
Class (10C) that is part of the NR Network Resource Model (NRM).';
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-10-28 { reference CR-0607 ; }
revision 2021-01-25 { reference CR-0454 ; }
revision 2020-11-25 { reference CR-0386 ; }
revision 2020-11-05 { reference CR-0412 ; }
revision 2020-10-02 { reference CR-0384 ; }
revision 2020-05-08 { reference S5-203316 ; }
revision 2020-02-14 { reference S5-20XXXX ; }
revision 2019-10-28 { reference S5-193518 ; }

revision 2019-09-03 { reference *"Initial revision'; }

feature DRACHOptimizationFunction {
description ""Class representing D-SON function of RACH optimization
feature';

feature CPCIConfigurationFunction {
description '""Class representing Centralized SON function of
PCI configuration feature';
}

grouping NPNldentityGrp {
description "Represents the NPN supported by the <<I0C>> using this
<<dataType>> as one of its attributes in case of the cell is a
NPN-only cell.";

list plmnid {
key "mcc mnc';
min-elements 1;
description "PLMNId";
uses types3gpp:PLMNId;
}

leaf cAGIdList {
type string;
mandatory true;
description "It identifies a CAG list containing up to 12 CAG-identifiers
per PLMN ldentity, see TS 38.331.

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.

Exist if the cell is a NPN-only cell see TS 38.331";
}

leaf nIDList {
type string;
mandatory true;
description "It identifies a list of NIDs containing up to 12 NIDs per
PLMN Identity, see TS 38.331.

NID is used to combine with PLMN ID to identify an SNPN.
Exist if the cell is a NPN-only cell see TS 38.331";

}
}

grouping NRCelIDUGrp {
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description "Represents the NRCellDU 10C.";
reference "3GPP TS 28.541";

uses mf3gpp:ManagedFunctionGrp;

uses nrrrmpolicy3gpp:RRMPolicy Grp;

leaf celllLocalld {
description "ldentifies an NR cell of a gNB. Together with the
corresponding gNB identifier in forms the NR Cell ldentity (NCI).";
reference ""NCI in 3GPP TS 38.300";
mandatory true;
type int32 { range "0..16383"; }

leaf operationalState {
description "Operational state of the NRCellDU instance. Indicates
whether the resource is installed and partially or fully operable
(ENABLED) or the resource is not installed or not operable
(DISABLED).";
config false;
type types3gpp:OperationalState;

leaf administrativeState {
description "Administrative state of the NRCellDU. Indicates the
permission to use or prohibition against using the cell, imposed
through the OAM services.™;
type types3gpp:AdministrativeState;
default LOCKED;
}

leaf cellState {
description "Cell state of the NRCellDU instance. Indicates whether the
cell is not currently in use (IDLE), or currently in use but not
configured to carry traffic (INACTIVE), or currently in use and is
configured to carry traffic (ACTIVE).";
config false;
type types3gpp:CellState;

list pLMNInfoList {
description "The PLMNInfoList is a list of PLMNInfo data type. It
defines which PLMNs that can be served by the NR cell, and which
S-NSSAls that can be supported by the NR cell for corresponding PLMN
in case of network slicing feature is supported. The pIMNId of the
first entry of the list is the PLMNId used to construct the nCGl for
the NR cell.”;
key "'mcc mnc sd sst'';
min-elements 1;
ordered-by user;
uses types5g3gpp:PLMNINnfo;
}

list nPNldentityList {
key idx ;
min-elements 1;
ordered-by user;
description "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.";
reference "3GPP TS 38.331";
leaf idx { type uint32 ; }
uses NPNIdentityGrp;
3

leaf nRPCI {
description "The Physical Cell Identity (PCI) of the NR cell.";
reference "3GPP TS 36.211";
mandatory true;
type int32 { range "0..1007"; }

leaf nRTAC {
description ""The common 5GS Tracking Area Code for the PLMNs.';
reference ""3GPP TS 23.003, 3GPP TS 38.473";
type types3gpp:Tac;

leaf arfcnDL {
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description "NR Absolute Radio Frequency Channel Number (NR-ARFCN) for
downlink.";
reference "3GPP TS 38.104";
mandatory true;
type int32;
}

leaf arfcnUL {
description "NR Absolute Radio Frequency Channel Number (NR-ARFCN) for
uplink.";
reference "3GPP TS 38.104";
type int32;
}

leaf arfcnSUL {
description "NR Absolute Radio Frequency Channel Number (NR-ARFCN) for
supplementary uplink.";
reference "3GPP TS 38.104";
type int32;
}

leaf bSChannelBwDL {
description ""Base station channel bandwidth for downlink.';
reference "3GPP TS 38.104";
type int32;
units MHz;

leaf rimRSMonitoringStartTime {
type yang:date-and-time ;
mandatory true;
description "Configures the UTC time when the gNB attempts to start
RIM-RS monitoring.";
}

leaf rimRSMonitoringStopTime {
type yang:date-and-time ;
mandatory true;
description ""Configures the UTC time when the gNB stops RIM-RS
monitoring.";
3

leaf rimRSMonitoringWindowDuration {
type uint32 {
range 1..16384 ;

mandatory true;

description "Configures a duration of the monitoring window in which
gNB monitors the RIM-RS, in unit of P_t, where P_t is the RIM-RS
transmission periodicity in units of uplink-downlink switching period (
see 38.211 subclause 7.4.1.6).

This field is configured together with rimRSMonitoringlnterval,
rimRSMonitoringWindowStartingOffset, rimRSMonitoringOccasionlinterval
and rimRSMonitoringOccasionStartingOffset.

The duration of the monitoring window is expected to be larger than

or equal to M*P_t, where M is the interval between adjacent monitoring
occasions within the monitoring window

(configured by rimRSMonitoringlnterval).

The absolute duration of the monitoring window is not expected to be
larger than the periodicity of the monitoring window (configured by
rimRSMonitoringWindowPeriodicity).

See 3GPP TS 28.541 attribute descrition rimRSMonitoringWindowDuration
for the exact math formulas.

Only the earliest N_T consecutive detection durations in each RIM-RS
transmission periodicity (P_t) in the monitoring window are taken as
valid time for monitoring potential interference, and they are
consecutively monitored in the monitoring window, while the residual
part of each RIM-RS transmission periodicity is not used for
discovering potential interference, where, a consecutive detection
duration spans P1*R1 (if only P1 is configured) or ((P1+P2))/2*R1 (
if both P1 and P2 are configured), where,
R1 is the number of consecutive uplink-downlinkswitching periods
for RS-1 (configured by nrofConsecutiveRIMRS1),
P1 is the first uplink-downlinkswitching period (configured by
dlULSwitchingPeriodl),
P2 is the second uplink-downlink switching period (configured by
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dlIULSwitchingPeriod2), and
N_T=
((N_setID # RIM,1)/(N_f # Rl N_s # RIM,1)
if enableEnoughNotEnoughIndication is "disable®
(2N_setlID # RIM,1)/(N_f # RIM N_s # RIM,1)
iT enableEnoughNotEnoughlndication is "enable*

N_setlID # "RIM,1" is the total number of set IDs for RIM RS-1
(configured by totalnrofSetldofRS1),

N_f # RIM 1is the number of candidate frequency resources in the whole
network (configured by nrofGlobalRIMRSFrequencyCandidates), and

N_s # "RIM,1" 1is the number of candidate sequences assigned for
RIM RS-1 (configured by nrofRIMRSSequenceCandidatesofRS1).";

}

leaf rimRSMonitoringWindowStartingOffset {
type uint8 {
range 0..23 ;

mandatory true;
units hours;
description "Configures the start offset of the first monitoring window
within one day, in unit of hours.";
}

leaf rimRSMonitoringWindowPeriodicity {
type uint8 {
range 1]2]3]41618]112]24 ;

units hours;
mandatory true;
description ""Configures the periodicity of the monitoring window, in
unit of hours";
3

leaf rimRSMonitoringOccasionlnterval {
type uint32 {
range 1..max ;

mandatory true;

description '"Configures the interval between adjacent monitoring
occasions (M) within the monitoring window, in unit of consecutive
detection duration.
M is expected to be prime to N_T, where N_T is given in above
attribute rimRSMonitoringWindowDuration.
allowedValues: 1,2..N_T-1";

}

leaf rimRSMonitoringOccasionStartingOffset {

type uint32 ;

mandatory true;

description ""Configures the start offset of the first monitoring occasions
within the monitoring window (S_M), in unit of consecutive detection
duration.
gNB starts monitoring potential interference from the S_M-th consecutive
detection duration in the first complete RIM-RS transmission
periodicity (P_t) within the monitoring window.

allowedvalues: 0,1,2..M-1

where M is the the interval between adjacent monitoring occasions
within the monitoring window
(configured by rimRSMonitoringOccasionlinterval)";

leaf ssbFrequency {

description "Indicates cell defining SSB frequency domain position.
Frequency (in terms of NR-ARFCN) of the cell defining SSB transmission.
The frequency 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
3GPP TS 38.101-1, and within bSChannelBwDL.";

mandatory true;

type int32 { range "'0..3279165"; }
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leaf ssbPeriodicity {
description "Indicates cell defined SSB periodicity. The SSB periodicity
is used for the rate matching purpose.";
mandatory true;
type int32 { range "5 | 10 | 20 | 40 | 80 | 160"; }
units "subframes (ms)";

}

leaf ssbSubCarrierSpacing {
description '"Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz
(< 6 GHz), 120 kHz or 240 kHz (> 6 GHz) are applicable.";
reference "3GPP TS 38.211";
mandatory true;
type int32 { range "15 | 30 | 120 | 240"; }
units kHz;

}

leaf sshOffset {

description "Indicates cell defining SSB time domain position. Defined
as the offset of the measurement window, in which to receive SS/PBCH
blocks, where allowed values depend on the ssbPeriodicity
(ssbOffset < ssbPeriodicity).";

mandatory true;

type int32 { range "0..159"; }

units "subframes (ms)";

}

leaf ssbDuration {
description ""Duration of the measurement window in which to receive
SS/PBCH blocks.";
reference "3GPP TS 38.213";
mandatory true;
type int32 { range "1..5"; }
units "subframes (ms)";
3

leaf bSChannelBwUL {
description '"Base station channel bandwidth for uplink.";
reference "3GPP TS 38.104";
type int32;
units MHz;
}

leaf bSChannelBwSUL {
description '"Base station channel bandwidth for supplementary uplink.";
reference "3GPP TS 38.104";
type int32;
units MHz;

leaf-list nRSectorCarrierRef {
description ""Reference to corresponding NRSectorCarrier instance.';
min-elements 1;
type types3gpp:DistinguishedName;

leaf-list bWPRef {
description "Reference to corresponding BWP instance.';
type types3gpp:DistinguishedName;

leaf-list nRFrequencyRef {
description "Reference to corresponding NRFrequency instance.;
type types3gpp:DistinguishedName;

leaf victimSetRef {
type types3gpp:DistinguishedName;
mandatory true;
description "DN of a victim Set (RimRSSet)
Implemented if RIM feature is supported";

}

leaf aggressorSetRef {
type types3gpp:DistinguishedName;
mandatory true;
description "DN of an aggressor Set (RimRSSet)";
}
}
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augment ''/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction® {

list NRCellDU {
description "This 10C represents the part of NR cell information that
describes s the specific resources instances.

An NR cell 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 as they
are aligned to the cell"s downlink resource grids as defined in
subclause 4.4 in TS 38.211. The values of arfcnDL and bSChannelBwDL
attributes define the resource grids which each sector-carrier needs to
be aligned to. See subclauses 5.3 and 5.4.2 of TS 38.104 for definitions
of BS channel bandwidth and NR-ARFCN, respectively.

An NR cell requires an uplink in order to provide initial access. In
case of TDD, the values of arfcnUL and bSChannelBwUL have to always be
set to the same values as for the corresponding DL attributes. For both
FDD and TDD, the arfcnUL and bSChannelBwUL define uplink resource grids
to which each sector-carrier needs to align to.

An NR cell can in addition be configured with a supplementary uplink,
which has its own arfcnSUL and bSChannelBwSUL, 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.";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses NRCelIDUGrp;

uses mfF3gpp:ManagedFunctionContainedClasses;
b
b

}
<CODE ENDS>

E.5.21 module _3gpp-nr-nrm-nrcellrelation.yang

<CODE BEGINS>

module _3gpp-nr-nrm-nrcellrelation {
yang-version 1.1;
namespace ''urn:3gpp:sa5:_3gpp-nr-nrm-nrcellrelation’;
prefix "nrcellrel3gpp";

import _3gpp-common-yang-types { prefix types3gpp; }

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }

organization ""3GPP SA5";

description '"Defines the YANG mapping of the NRCellRelation Information
Object Class (I0C) that is part of the NR Network Resource Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-01-25 { reference CR-0454 ; }
revision 2020-06-03 { reference S5-202333 ; }
revision 2020-04-23 { reference CR0281 ; }
revision 2019-10-28 { reference S5-193518 ; }
revision 2019-08-30 {

description "Initial revision";

}

typedef EnergySavingCoverage {
type enumeration {
enum FULL;
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enum NO;
enum PARTIAL;
T
b

grouping NRCellRelationGrp {
description "Represents the NRCellRelation 10C.";
reference "3GPP TS 28.541";

leaf nRTCI {
description "Target NR Cell Identifier. It consists of NR Cell
Identifier (NC1) and Physical Cell ldentifier of the target NR cell
(nRPCI).";
type uint64;

container celllndividualOffset {
description "A set of offset values for the neighbour cell. Used when
UE is in connected mode. Defined for rsrpOffsetSSB, rsrqOffsetSSB,
sinrOffsetSSB, rsrpOffsetCSI-RS, rsrgOffsetCSI-RS and
sinrOffsetCSI-RS.";
reference '"'celllndividualOffset in MeasObjectNR in 3GPP TS 38.331";

leaf rsrpOffsetSsb {
description "Offset value of rsrpOffsetSSB.";
default O;
type types3gpp:QO0ffsetRange;

leaf rsrqOffsetSsb{
description "Offset value of rsrqOffsetSSB.";
default O;
type types3gpp:QO0ffsetRange;

leaf sinrOffsetSsb {
description "Offset value of sinrOffsetSSB.";
default O;
type types3gpp:Q0ffsetRange;

leaf rsrpOffsetCsiRs{
description "Offset value of rsrpOffsetCSI-RS.";
default O;
type types3gpp:QO0ffsetRange;

leaf rsrqOffsetCsiRs {
description "Offset value of rsrqOffsetCSI-RS.";
default O;
type types3gpp:QO0ffsetRange;

leaf sinrOffsetCsiRs {
description "Offset value of sinrOffsetCSI-RS.";
default O;
type types3gpp:Q0ffsetRange;

}

leaf nRFreqRelationRef {
description "Reference to a corresponding NRFregRelation instance.";
mandatory true;
type types3gpp:DistinguishedName;

leaf adjacentNRCelIRef {
description "Reference to an adjacent NR cell (NRCellCU or
ExternalNRCelICU)."";
mandatory true;
type types3gpp:DistinguishedName;

leaf isRemoveAllowed {
type boolean;
default true;
description "True if the ANR function in the node is allowed to remove this relation.";

}

ETSI



3GPP TS 28.541 version 17.6.0 Release 17 333 ETSI TS 128 541 V17.6.0 (2022-05)

leaf isHOAllowed {
type boolean;
default true;
description "True if handovers are allowed over this relation.";

}

leaf isESCoveredBy {

description "Indicates whether the adjacent cell
provides no, partial or full coverage for the parent cell
instance. Adjacent cells with this attribute equal to FULL are
recommended to be considered as candidate cells to take over the
coverage when the original cell is about to be changed to energy
saving state. All adjacent cells with this property equal
to PARTIAL are recommended to be considered as entirety of candidate
cells to take over the coverage when the original cell is about to be
changed to energy saving state.;

type EnergySavingCoverage;

3
augment /me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/nrcellcu3gpp:NRCellICU {

list NRCellRelation {

description "Represents a neighbour cell relation from a source cell
to a target cell, where the target cell is an NRCellCU or
ExternalNRCelICU instance.";

reference "3GPP TS 28.541";

key id;

uses top3gpp:Top_GCrp;

container attributes {
uses NRCellRelationGrp;

uses mf3gpp:ManagedFunctionContainedClasses;
3
3

3
<CODE ENDS>

E.5.22 module _3gpp-nr-nrm-nrfreqgrelation@2019-10-28.yang

module _3gpp-nr-nrm-nrfreqrelation {
yang-version 1.1;
namespace "'urn:3gpp:sa5:_3gpp-nr-nrm-nrfreqrelation’;
prefix "nrfreqrel3gpp";

import _3gpp-common-yang-types { prefix types3gpp; }

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }

organization "3GPP SA5";

description ""Defines the YANG mapping of the NRFregRelation Information
Object Class (I0C) that is part of the NR Network Resource Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2020-04-23 { reference CR0281 ; }
revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {

description "Initial revision";

}

grouping NRFregRelationGrp {
description "Represents the NRFregRelation 10C.";
reference ""3GPP TS 28.541";

container offsetMO {

description "A set of offset values applicable to all measured cells
with reference signal(s) indicated in corresponding MeasObjectNR. 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. It is
defined for rsrpOffsetSSB, rsrqOffsetSSB, sinrOffsetSSB,
rsrpOffsetCSI-RS, rsrqOffsetCSI-RS and sinrOffsetCSI-RS.";

reference "offsetMO in MeasObjectNR in 3GPP TS 38.331";
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leaf rsrpOffsetSsb {
description "Offset value of rsrpOffsetSSB.";
default O;
type types3gpp:Q0ffsetRange;

leaf rsrqOffsetSsb {
description "Offset value of rsrqOffsetSSB.";
default O;
type types3gpp:QO0ffsetRange;

leaf sinrOffsetSsb {
description "Offset value of sinrOffsetSSB.";
default O;
type types3gpp:Q0ffsetRange;

leaf rsrpOffsetCsiRs {
description "Offset value of rsrpOffsetCSI-RS.";
default 0;
type types3gpp:Q0ffsetRange;

leaf rsrqOffsetCsiRs {
description "Offset value of rsrqOffsetCSI-RS.";
default O;
type types3gpp:Q0ffsetRange;

leaf sinrOffsetCsiRs {
description "Offset value of sinrOffsetCSI-RS.";
default O;
type types3gpp:Q0ffsetRange;

}

leaf-list blackListEntry {
description "A list of Physical Cell Ildentities (PClIs) that are
blacklisted in NR measurements.';
reference "3GPP TS 38.331";
min-elements O;
type uintl6é { range "0..1007"; }
}

leaf-list blackListEntryldleMode {
description "A list of Physical Cell ldentities (PCIs) that are
blacklisted in SIB4 and SIB5.";
min-elements O;
type uintl6 { range "0..1007"; }

leaf cellReselectionPriority {
description '"The absolute priority of the carrier frequency used by the
cell reselection procedure. Value 0 means lowest priority. The value
must not already used by other RAT, i.e. equal priorities between RATs
are not supported. The UE behaviour when no value is entered is
specified in subclause 5.2.4.1 of 3GPP TS 38.304.";
reference "CellReselectionPriority in 3GPP TS 38.331, priority in
3GPP TS 38.304";
type uint32;
default O;
3

leaf cellReselectionSubPriority {
description "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.";
reference ""3GPP TS 38.331";
type uint8 { range "2 | 4 | 6 | 8"; }
units "0.1";
}

leaf pMax {
description "Used for calculation of the parameter Pcompensation
(defined in 3GPP TS 38.304), at cell reselection to a cell.";
reference "PEMAX in 3GPP TS 38.101-1";
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mandatory false;
type int32 { range "-30..33"; }
units dBm;

3

leaf qOffsetFreq {
description "The frequency specific offset applied when evaluating
candidates for cell reselection.";
mandatory false;
type types3gpp:QO0ffsetRange;
default O;

}

leaf gQualMin {
description "Indicates the minimum required quality level in the cell.
Value 0 means that it is not sent and UE applies iIn such case the
(default) value of negative infinity for Qqualmin. Sent in SIB3 or
SIB5.";
reference "3GPP TS 38.304";
type int32 { range "-34..-3 | 0"; }
units dB;
default O;
}

leaf gRxLevMin {

description "Indicates the required minimum received Reference Symbol
Received Power (RSRP) level in the NR frequency for cell reselection.
Broadcast in SIB3 or SIB5, depending on whether the related frequency
is intra- or inter-frequency. Resolution is 2.";

reference ""3GPP TS 38.304";

mandatory true;

type int32 { range ''-140..-44"; }

units dBm;

}

leaf threshXHighP {

description "Specifies the Srxlev threshold 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. Resolution is 2.";

reference "ThreshX, HighP in 3GPP TS 38.304";

mandatory true;

type int32 { range ''0..62"; }

units dB;

}

leaf threshXHighQ {
description "Specifies the Squal threshold 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.";
reference "ThreshX, HighQ in 3GPP TS 38.304";
mandatory true;
type int32 { range "0..31"; }
units dB;
}

leaf threshXLowP {
description "Specifies the Srxlev threshold used by the UE when
reselecting towards a lower priority RAT/frequency than the current
serving frequency. Each frequency of NR and E-UTRAN might have a
specific threshold. Resolution is 2.";
reference "ThreshX, LowP in 3GPP TS 38.304";
mandatory true;
type int32 { range "'0..62"; }
units dB;
b

leaf threshXLowQ {

description "Specifies the Squal threshold used by the UE when
reselecting towards a lower priority RAT/frequency than the current
serving frequency. Each frequency of NR and E-UTRAN might have a
specific threshold.";

reference "ThreshX, LowQ in 3GPP TS 38.304";

mandatory true;

type int32 { range "'0..31"; }

units dB;
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leaf tReselectionNR {
description ""Cell reselection timer for NR.";
reference "TreselectionRAT for NR in 3GPP TS 38.331";
mandatory true;
type int32 { range "0..7"; }
units s;

}

leaf tReselectionNRSTHigh {

description "The attribute tReselectionNr (parameter TreselectionNR in
3GPP TS 38.304) is multiplied with this scaling factor if the UE is
in high mobility state.";

reference ''Speed dependent ScalingFactor for TreselectionNR for high
mobility state in 3GPP TS 38.304";

mandatory true;

type uint8 { range 25 | 50 | 75 | 100"; }

units %;

}

leaf tReselectionNRSTMedium {

description "The attribute tReselectionNr (parameter TreselectionNR in
3GPP TS 38.304) multiplied with this scaling factor if the UE is in
medium mobility state.";

reference "Speed dependent ScalingFactor for TreselectionNR for medium
mobility state in 3GPP TS 38.304";

mandatory true;

type uint8 { range 25 | 50 | 75 | 100"; }

units %;

}

leaf nRFrequencyRef {
description "Reference to a corresponding NRFrequency instance.';
mandatory true;
type types3gpp:DistinguishedName;

¥
augment /me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/nrcellcu3gpp:NRCellCU {

list NRFregRelation {

description "Together with the target NRFrequency, it represents the
frequency properties applicable to the referencing NRFregRelation.";

reference "3GPP TS 28.541";

key id;

uses top3gpp:Top_GCrp;

container attributes {
uses NRFregRelationGrp;

uses mf3gpp:ManagedFunctionContainedClasses;
3
b
b

E.5.23 module _3gpp-nr-nrm-nrfrequency@2019-10-28.yang

module _3gpp-nr-nrm-nrfrequency {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-nrnetwork-nrfrequency";
prefix "nrfreq3gpp";

import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization "3GPP SA5";

description ""Defines the YANG mapping of the NRFrequency Information Object
Class (I0C) that is part of the NR Network Resource Model (NRM).';

reference "3GPP TS 28.541 5G Network Resource Model (NRM)'';

revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {
description "Initial revision";

}
grouping NRFrequencyGrp {
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description ""Represents the NRFrequency 10C.";
reference "3GPP TS 28.541";
uses mf3gpp:ManagedFunctionGrp;

leaf absoluteFrequencySSB {
description "The absolute frequency applicable for a downlink NR carrier
frequency associated with the SSB, in terms of NR-ARFCN.";
mandatory true;
type uint32 { range "0.. 3279165"; }

leaf sSBSubCarrierSpacing {
description "Sub-carrier spacing of the SSB.";
mandatory true;
type uint8 { range "15 | 30 | 60 | 120"; }
units "kHz";

}

leaf-list multiFrequencyBandListNR {

description "List of additional frequency bands the frequency belongs to.
The list is automatically set by the gNB.";

config false;
min-elements O;
type uintl6é { range "1..256"; }

3

}

grouping NRFrequencyWrapper {
list NRFrequency {
description "Represents certain NR frequency properties.’;
reference "3GPP TS 28.541";
key id;
uses top3gpp:Top_GCrp;
container attributes {
uses NRFrequencyGrp;

uses mf3gpp:ManagedFunctionContainedClasses;

}
}

augment ''/subnet3gpp:SubNetwork" {
if-feature subnet3gpp:ExternalsUnderSubNetwork ;
uses NRFrequencyWrapper;

}

augment ""/nrnet3gpp:NRNetwork" {
if-feature nrnet3gpp:ExternalsUnderNRNetwork;
uses NRFrequencyWrapper;
}
}

E.5.24 module _3gpp-nr-nrm-nrnetwork@2019-06-17.yang

module _3gpp-nr-nrm-nrnetwork {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-nrnetwork';
prefix "'nrnet3gpp";

import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization "3GPP SA5";

description '"Defines the YANG mapping of the NRNetwork Information Object
Class (10C) that is part of the NR Network Resource Model (NRM).';

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2019-06-17 {
description "Initial revision";

}

feature ExternalsUnderNRNetwork {
description ""Classes representing external entities like NRFrequency,
External GNBCUCPFunction, ExternalGNBDUFunction
are contained under a NRNetwork list/class.';

}

grouping NRNetworkGrp {
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description "Represents the NRNetwork 10C.";
reference "3GPP TS 28.541";
uses subnet3gpp:SubNetworkGrp;

3

list NRNetwork {

description "A subnetwork containing gNB external NR entities.";
reference "3GPP TS 28.541";

key id;

uses top3gpp:Top_GCrp;

container attributes {
uses NRNetworkGrp;

}

}
}

E.5.25 module 3gpp-nr-nrm-nrsectorcarrier.yang

module _3gpp-nr-nrm-nrsectorcarrier {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-nrnetwork-nrsectorcarrier’;
prefix ''nrsectcarr3gpp";

import _3gpp-common-yang-types { prefix types3gpp; }
import _3gpp-common-managed-function { prefix mf3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization ""3GPP SA5";

contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--ofFicials.htm?ltemid=464";

description '"Defines the YANG mapping of the NRSectorCarrier Information
Object Class (I0C) that is part of the NR Network Resource Model (NRM).';

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2020-05-28 { reference CR-0316 ; }
revision 2019-10-28 { reference S5-193518 ; }
revision 2019-06-17 {

description "Initial revision";

}

grouping NRSectorCarrierGrp {
description "Represents the NRSectorCarrier 10C.";
reference "3GPP TS 28.541";
uses mfF3gpp:ManagedFunctionGrp;

leaf txDirection {
description "Indicates if the transmission direction is downlink,
uplink, or both downlink and uplink.";
mandatory true;
type types3gpp:TxDirection;

leaf configuredMaxTxPower {
description ""Maximum transmisssion power at the antenna port for all
downlink channels, used simultaneously in a cell, added together.
Condition: The sector-carrier has a downlink and the
configuration of Tx power at antenna port reference point is supported.';
mandatory true;
type int32;
units mW;
3

leaf configuredMaxTxEIRP {

type int64;

units dBm;

mandatory true;

description "The maximum emitted isotroptic radiated power (EIRP) in dBm
for all downlink channels, used simultaneously in a cell, added together.
Condition: the sector-carrier has a downlink and the
configuration of emitted isotropic radiated power is supported";

}

leaf arfcnDL {
description "NR Absolute Radio Frequency Channel Number (NR-ARFCN)
for downlink.
Condition: The sector-carrier has a downlink AND the value
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differs from the referring cell®s value of arfcnDL.";
reference "3GPP TS 38.104";
mandatory true;
type int32 { range ''0..3279165"; }

leaf arfcnUL {

description "NR Absolute Radio Frequency Channel Number (NR-ARFCN)
for uplink.
Condition: The sector-carrier has an uplink AND the value
differs from the referring cell®s value of arfcnUL.";

reference ""3GPP TS 38.104";

mandatory true;

type int32 { range "0..3279165"; }

leaf bSChannelBwDL {

description '""Base station channel bandwitdth for downlink.
Condition: The sector-carrier has a downlink AND the value
differs from the referring cell®s value of bSChannelBwDL.";

reference "3GPP TS 38.104";

mandatory true;

type int32 { range "5 | 10 | 15 ] 20 | 30 | 40 | 50 | 60 | 70 | 80 |
90 | 100"; }

units MHz;

}

leaf bSChannelBwUL {
description '"Base station channel bandwitdth for uplink.";
reference "3GPP TS 38.104";
mandatory true;
type int32 { range "5 ] 10 | 15 ] 20 | 30 | 40 | 50 | 60 ] 70 | 80 |
90 | 100"; }
units MHz;

}

leaf sectorEquipmentFunctionRef {
description "Reference to corresponding SectorEquipmentFunction
instance.";
reference "3GPP TS 23.622";
mandatory true;
type types3gpp:DistinguishedName;

3
augment ''/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction® {

list NRSectorCarrier {

description "Represents the resources of each transmission point
included in the cell.";

reference "3GPP TS 28.541";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses NRSectorCarrierGrp;

uses mf3gpp:ManagedFunctionContainedClasses;

E.5.26 module _3gpp-nr-nrm-rrmpolicy.yang

module _3gpp-nr-nrm-rrmpolicy {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-rrmpolicy";
prefix "nrrrmpolicy3gpp";

import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
import _3gpp-common-top { prefix top3gpp; }

organization "3GPP SA5";
contact "https://www.3gpp.-org/DynaReport/TSG-WG--S5--offFicials_htm?ltemid=464";
description ""Defines the YANG mapping of the RRMPolicy abstract class that

is part of the NR Network Resource Model (NRM).';
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reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2020-11-05 { reference CR-0412 ; }
revision 2020-04-28 { reference ''CR0285"; }
revision 2020-02-14 { reference "Initial revision"; }

grouping rRMPolicyMemberGrp {
description "This data type represents an RRM Policy member that will be
part of a rRMPolicyMemberList. A RRMPolicyMember is defined by its
pLMNId and sNSSAI (S-NSSAI).
The members in a rRMPolicyMemberList are assigned a specific amount of
RRM resources based on settings in RRMPolicy.";

uses types5g3gpp:PLMNINnfo;

typedef CyclicPrefix {
type enumeration {
enum NORMAL;
enum EXTENDED;
}
b

grouping RRMPolicy Grp {

description "This 10C represents the properties of an abstract RRMPolicy
. The RRMPolicy_ I0C needs to be subclassed to be instantiated.
It defines two attributes apart from those inherited from Top I0C, the
resourceType attribute defines type of resource (PRB, RRC
connected users, DRB usage etc.) and the rRMPolicyMemberList attribute
defines the RRMPolicyMember(s)that are subject to this policy.
An RRM resource (defined in resourceType
attribute) is located in NRCellDU, NRCellCU, GNBDUFunction,
GNBCUCPFunction or in GNBCUUPFunction. The RRMPolicyRatio I0C is one
realization of a RRMPolicy_ I0C. This RRM framework allows adding new
policies, both standardized (like RRMPolicyRatio) or as vendor specific,
by inheriting from the abstract RRMPolicy_ 10C.";

leaf resourceType {
description "The resourceType attribute defines type of resource (PRB,
RRC connected users, DRB usage etc.) that is subject to policy.
Valid values are "PRB", "PRB_UL" , "PRB_DL","RRC" or "DRB"";
mandatory true;

type enumeration {
enum PRB;
enum PRB_UL;
enum PRB_DL;
enum RRC;
enum DRB;

}

}

list rRMPolicyMemberList{
description "It represents the list of RRMPolicyMember (s) that the
managed object is supporting. A RRMPolicyMember <<dataType>> include
the PLMNId <<dataType>> and S-NSSAl <<dataType>>._" ;
min-elements 1;
key "'mcc mnc sd sst'';
uses rRMPolicyMemberGrp;

}
} /7 grouping

grouping RRMPolicyRatioGrp {
description ""Represents the RRMPolicyRatio concrete 10C.";

uses RRMPolicy Grp; // Inherits RRMPolicy_

leaf rRMPolicyMaxRatio {

description " This attribute specifies the maximum percentage of radio
resource that can be used by the associated rRMPolicyMemberList.

The maximum percentage of radio resource include at least one of

the shared resources, prioritized resources and dedicated resources.

The sum of the rRMPolicyMaxRatio values assigned to all RRMPolicyRatio(s)
name-contained by same ManagedEntity can be greater that 100.";
default 100;
type uint8 { range "0..100"; }
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units percent;

}

leaf rRMPolicyMinRatio {

description " This attribute specifies the minimum percentage of radio
resources that can be used by the associated rRMPolicyMemberList.
The minimum percentage of radio resources including at least one of
prioritized resources and dedicated resources. The sum of the
rRMPolicyMinRatio values assigned to all RRM PolicyRatio(s)
name-contained by same ManagedEntity shall be less or equal 100.";

default O;

type uint8 { range "0..100"; }

units percent;

}

leaf rRMPolicyDedicatedRatio {
description " This attribute specifies the percentage of radio resource
that dedicatedly used by the associated rRMPolicyMemberList. The sum of
the rRMPolicyDeidctaedRatio values assigned to all RRMPolicyRatio(s)
name-contained by same ManagedEntity shall be less or equal 100. *;
default O;
type uint8 { range "0..100"; }
units percent;
b
3

list RRMPolicyRatio {
description " The RRMPolicyRatio I0C is one realization of a RRMPolicy_ 10C,
see the inheritance in Figure 4.2.1.2-1. This RRM framework allows
adding new policies, both standardized (like RRMPolicyRatio) or as
vendor specific, by inheriting from the
abstract RRMPolicy_ 10C. For details see subclause 4.3.36.";
key id;
uses top3gpp:Top_GCrp;
container attributes {
uses RRMPolicyRatioGrp;
}
}
3

E.5.27 Void

E.5.28 module _3gpp-nr-nrm-danrmanagementfunction.yang

module _3gpp-nr-nrm-danrmanagementfunction {
yang-version 1.1;
namespace ‘'‘urn:3gpp:sa5:_3gpp-nr-nrm-danrmanagementfunction’;
prefix "danrmanagementfunction3gpp";

import _3gpp-common-top { prefix top3gpp; }
import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }

organization ""3GPP SA5";

contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--ofFicials.htm?ltemid=464";

description '"Defines the YANG mapping of the DANRManagementFunction Information Object Class
(10C) that is part of the NR Network Resource Model (NRM).";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2020-05-08 { reference S5-203316; }

grouping DANRManagementFunctionGrp {
description "Represents the DANRManagementFunction I10C.";
reference "3GPP TS 28.541";
uses top3gpp:Top_GCrp;

leaf intrasystemANRManagementSwitch {
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description "This attribute determines whether the intra-system ANR function is activated or
deactivated.";
type boolean;

leaf intersystemANRManagementSwitch {
description "This attribute determines whether the inter-system ANR function is activated or
deactivated.";
type boolean;

}

augment ''/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction™ {
if-feature gnbcucp3gpp:DANRManagementFunction;
uses DANRManagementFunctionGrp;
}
}

E.5.29 module 3gpp-nr-nrm-desmanagementfunction.yang

module _3gpp-nr-nrm-desmanagementfunction {
yang-version 1.1;
namespace "'urn:3gpp:sa5:_3gpp-nr-nrm-desmanagementfunction’;
prefix "desmf3gpp";

import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }
import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-5g-common-yang-types { prefix type5g3gpp; }

organization ""3GPP SA5";
contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--offFicials_htm?ltemid=464";
description '"Defines the YANG mapping of the DESManagementFunction
Information Object Class (10C) that is part of the NR Network Resource
Model (NRM).';
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-08-05 { reference S5-214053/CR-0518; }
revision 2020-05-08 { reference S5-203316; }

grouping loadTimeThresholdGrp {
description ""Represents the the traffic load threshold and the time
duration.";

leaf loadThreshold {
description "This attribute is used by distributed ES algorithms to allow
a cell to enter the energySaving state.';
type type5g3gpp:EnergySavingLoadThresholdT;

leaf timeDuration {
description "The time duration indicates how long the traffic load
(either for UL or DL) in the 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.";
type type5g3gpp:EnergySavingTimeDurationT;

}

grouping DESManagementFunctionGrp {
description ""Represents the DESManagementFunction 10C.";

leaf desSwitch {
description "This attribute determines whether the Distributed SON
energy saving function is enabled or disabled.";
type boolean;

list intraRatEsActivationOriginalCelllLoadParameters {
description "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.';
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key loadThreshold;
min-elements 1;
max-elements 1;

uses loadTimeThresholdGrp;

}

list intraRatEsActivationCandidateCel lsLoadParameters {

description "This attribute indicates the traffic load threshold and the
time duration, which are used by distributed ES algorithms level to
allow an "original® cell to enter the energySaving state.';

key loadThreshold;

min-elements 1;

max-elements 1;

uses loadTimeThresholdGrp;

}

list intraRatEsDeactivationCandidateCellsLoadParameters {

description "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.";

key loadThreshold;

min-elements 1;

max-elements 1;

uses loadTimeThresholdGrp;

}

list esNotAllowedTimePeriod {
description "This is a list of time periods during which
inter-RAT energy saving is not allowed";
key idx;

leaf idx {
type uint32;

uses EsNotAllowedTimePeriodGrp;

}

list interRatEsActivationOriginalCellParameters {

description "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.';

key loadThreshold;

min-elements 1;

max-elements 1;

uses loadTimeThresholdGrp;

}

list interRatEsActivationCandidateCellParameters {

description "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.';

key loadThreshold;

min-elements 1;

max-elements 1;

uses loadTimeThresholdGrp;

}

list interRatEsDeactivationCandidateCellParameters {

description "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.';

key loadThreshold;

min-elements 1;

max-elements 1;

uses loadTimeThresholdGrp;

}

leaf energySavingState {
description "Specifies the status regarding the energy saving in the
cell.”;
type enumeration {
enum isNotEnergySaving;
enum isEnergySaving;
3
3

leaf isProbingCapable {
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description "This attribute indicates whether this cell is capable of
performing the ES probing procedure.";

type enumeration{
enum yes;
enum no;

}

}
3

grouping EsNotAllowedTimePeriodGrp {
leaf startTime {
description "Start of not allowed time period in UTC time zone.
IT set, the endTime must also be set. If not set, this is
interpreted as around the clock.";
must ../endTime;
type type5g3gpp:UTC24TimeOfDayT;

leaf endTime {
description "If endTime has a lower value than startTime, it will
be interpreted as referring to the following day.";
type type5g3gpp:UTC24TimeOfDayT;
must ../startTime;

}
leaf-list daysOfiWeek {
description "Specifies that the not allowed periods are only
applicable to the specified days in UTC timezone. Every day if
not set.";
type type5g3gpp:DayOfWeekT;

}

grouping DESManagementFunctionSubtree {
list DESManagementFunction {
description "This I0C represents the management capabilities of
Distributed SON Energy Saving (ES) functions. This is provided for
Energy Saving purposes.

In the case where multiple DESManagement MOls exist at different
levels of the containment tree, the DESManagement MOl at the lower
level overrides the DESManagement MOIs at higher level(s) of the same
containment tree.";

reference ''clause 6.2.3.0 in TS 28.310";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses DESManagementFunctionGrp;

3

3
3

augment ''/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/" '+
"nrcel lcu3gpp:NRCelICU" {
if-feature nrcellcu3gpp:DESManagementFunction;
uses DESManagementFunctionSubtree;

augment /me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction {
if-feature gnbcucp3gpp:DESManagementFunction;
uses DESManagementFunctionSubtree;

augment /me3gpp:ManagedElement {
if-feature me3gpp:DESManagementFunction;
uses DESManagementFunctionSubtree;

3
augment /subnet3gpp:SubNetwork {
if-feature subnet3gpp:DESManagementFunction;
uses DESManagementFunctionSubtree;
3
T

E.5.30 module _3gpp-nr-nrm-drachoptimizationfunction.yang

<CODE BEGINS>

module _3gpp-nr-nrm-drachoptimizationfunction {
yang-version 1.1;

namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-drachoptimizationfunction";
prefix "dracho3gpp";
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import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-nr-nrm-nrcelldu { prefix nrcelldu3gpp; }
import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }

organization "3GPP SA5";
contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--ofFicials.htm?ltemid=464"";
description "Defines the YANG mapping of the DRACHOptimizationFunction
Information Object Class (10C) that is part of the NR Network Resource
Model (NRM).';
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-08-05 { reference S5-214053/CR-0518; }
revision 2021-01-25 { reference CR-0454 ; }

revision 2020-10-02 { reference "'CR-0384, CR-0382" ; }
revision 2020-05-08 { reference S5-203316; }

typedef TargetProbabilityT {
type enumeration {
enum 25;
enum 50;
enum 75;
enum 90;

}

typedef NumberofpreamblessentT {
type uint32 {
range "'1..200";
}

3
typedef AccessdelayT {
type uint32 {
range ""10..560";
3

3
grouping NumPreableAccessDelayGrp {
description "Represents the target Access Probability (APn) for the RACH
optimization function.";

leaf targetProbability {
description "This attribute determines the target Probability.";
mandatory true;
type TargetProbabilityT;

leaf numberofpreamblessent {
description "This attribute determines the number of preambles sent.";
mandatory true;
type NumberofpreamblessentT;

}

grouping DRACHOptimizationFunctionGrp {
description "Represents the DRACHOptimizationFunction 10C.";

list ueAccProbilityDist {
description "This is a list of target Access Probability (APn) for the
RACH optimization function.";
key '"'targetProbability numberofpreamblessent’;
uses NumPreableAccessDelayGrp;

3
list ueAccDelayProbilityDist {
description "This is a list of target Access Delay probability (ADP)
for the RACH optimization function.";
key "‘targetProbability numberofpreamblessent’;
uses NumPreableAccessDelayGrp;
b
leaf drachOptimizationControl {
description "This attribute determines whether the RACH Optimization
function is enabled or disabled.";
type boolean;

}

grouping DRACHOptimizationFunctionSubtree {
list DRACHOptimizationFunction {
description "This I0C represents the management capabilities of
Centralized SON Energy Saving (ES) functions. This is provided for
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Energy Saving purposes.

In the case where multiple CESManagement MOls exist at different
levels of the containment tree, the CESManagement MOl at the lower
level overrides the CESManagement MOIs at higher level(s) of the
same containment tree.";

reference "clause 6.2.2 in TS 28.310";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses DRACHOptimizationFunctionGrp;

}

}
}

augment "'/me3gpp :ManagedElement/gnbdu3gpp :GNBDUFunction/"'+
"nrcel ldu3gpp:NRCel IDU"" {
if-feature nrcelldu3gpp:DRACHOptimizationFunction;
uses DRACHOptimizationFunctionSubtree;

3
augment "'/me3gpp :ManagedElement/gnbdu3gpp:GNBDUFunction™ {
if-feature gnbdu3gpp:DRACHOptimizationFunction;
uses DRACHOptimizationFunctionSubtree;
b
augment "'/me3gpp:ManagedElement" {
if-feature me3gpp:DRACHOptimizationFunction;
uses DRACHOptimizationFunctionSubtree;

augment ''/subnet3gpp:SubNetwork" {
if-feature nrcelldu3gpp:DRACHOptimizationFunction;
uses DRACHOptimizationFunctionSubtree;

}
3
<CODE ENDS>

E.5.31 module _3gpp-nr-nrm-dmrofunction.yang

module _3gpp-nr-nrm-dmrofunction {
yang-version 1.1;
namespace ''urn:3gpp:sa5:_3gpp-nr-nrm-dmrofunction’;
prefix "dmrof3gpp";

import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }

organization "3GPP SA5";
contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--offFicials_htm?ltemid=464";
description ""Defines the YANG mapping of the DMROFunction
Information Object Class (10C) that is part of the NR Network Resource
Model (NRM).';
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2022-01-07 { reference CR-0633; }
revision 2021-08-05 { reference S5-214053/CR-0518; }
revision 2020-05-08 { reference S5-203316; }

grouping DMROFunctionGrp {
description ""Represents the DMROFunction 10C.";

leaf maximumDeviationHoTriggerLow {
description "This parameter defines the maximum allowed lower
deviation of the Handover Trigger, from the default point of
operation.";
type int32 {range ''-20..20";}
units "0.5 dB";
3

leaf maximumDeviationHoTriggerHigh {
description "This parameter defines the maximum allowed upper
deviation of the Handover Trigger, from the default point of
operation.";
type int32 {range ''-20..20";}
units "0.5 dB";
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}

leaf minimumTimeBetweenHoTriggerChange {
description "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.";
type uint32 {
range 0..604800; // <= 1 week
}

units seconds;

leaf tstoreUEcntxt {
description "The timer used for detection of too early HO, too late HO
and HO to wrong cell.";
type uint32 {
range 0..1023;

units 100 milliseconds";
b
leaf dmroControl {
description "This attribute determines whether the MRO function is
enabled or disabled.";
type boolean;

}

grouping DMROFunctionSubtree {
list DMROFunction {
description "This I0C contains attributes to support the D-SON function
of MRO.

In the case where multiple DMRO MOls exist at different levels of the
containment tree, the DMRO MOl at the lower level overrides the DMRO
MOls at higher level(s) of the same containment tree.";

reference ''clause 7.1.2 in TS 28.313";

key id;

uses top3gpp:Top_GCrp;

container attributes {
uses DMROFunctionGrp;

3

}
}

augment ''/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/*'+
"nrcellcu3gpp:NRCelICU" {
if-feature nrcellcu3gpp:DMROFunction;
uses DMROFunctionSubtree;
}
augment /me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction {
if-feature gnbcucp3gpp:DMROFunction;
uses DMROFunctionSubtree;

augment /me3gpp:ManagedElement {
if-feature me3gpp:DMROFunction;
uses DMROFunctionSubtree;

3
augment /subnet3gpp:SubNetwork {
if-feature subnet3gpp:DMROFunction;
uses DMROFunctionSubtree;
3
}

E.5.32 module _3gpp-nr-nrm-dpciconfigurationfunction.yang

<CODE BEGINS>

module _3gpp-nr-nrm-dpciconfigurationfunction {
yang-version 1.1;
namespace ''urn:3gpp:sa5:_3gpp-nr-nrm-dpciconfigurationfunction";
prefix "dpcicf3gpp";

import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }
import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-5g-common-yang-types { prefix type5g3gpp; }
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organization '""3GPP SA5";
contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--officials_htm?ltemid=464";
description '"Defines the YANG mapping of the DPClConfigurationFunction
Information Object Class (10C) that is part of the NR Network Resource
Model (NRM).";
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-08-05 { reference S5-214053/CR-0518; }
revision 2021-01-25 { reference CR-0454 ; }
revision 2020-11-25 { reference CR-0386 ; }
revision 2020-05-08 { reference S5-203316; }

grouping DPCIConfigurationFunctionGrp {
description "Represents the DPCICONFIGURATIONFunction 10C.";

list nRPciList {
description "This holds a list of physical cell identities that can be
assigned to the NR cells. This attribute shall be supported if D-SON
PCI configuration function is supported.”;
key NRPci;
leaf NRPci {
type type5g3gpp:PhysCelllD;

}

leaf dPciConfigurationControl {
description "This attribute determines whether the Distributed SON PCI
configuration Function is enabled or disabled.";
type boolean;

}

grouping DPCIConfigurationFunctionSubtree {
list DPClIConfigurationFunction {
description "This 10C contains attributes to support the Distributed SON
function of PCI configuration.

In the case where multiple DPCIConfiguration MOls exist at different
levels of the containment tree, the DPCIConfiguration MOl at the lower
level overrides the DPCIConfiguration MOls at higher level(s) of the
same containment tree.";

reference ''clause 7.1.3 in TS 28.313";

key id;

uses top3gpp:Top_Grp;

container attributes {
uses DPClIConfigurationFunctionGrp;

3

3
3

augment ''/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/" '+
"nrcel lcu3gpp:NRCelICU" {
if-feature nrcellcu3gpp:DPClConfigurationFunction;
uses DPClIConfigurationFunctionSubtree;

augment /me3gpp:ManagedElement {
if-feature me3gpp:DPCIConfigurationFunction;
uses DPCIConfigurationFunctionSubtree;

augment /subnet3gpp:SubNetwork {
if-feature subnet3gpp:DPClIConfigurationFunction;
uses DPCIConfigurationFunctionSubtree;

}
3
<CODE ENDS>

E.5.33 module _3gpp-nr-nrm-cpciconfigurationfunction.yang

module _3gpp-nr-nrm-cpciconfigurationfunction {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-cpciconfigurationfunction’;
prefix "cpcicf3gpp";

import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-nrcelldu { prefix nrcelldu3gpp; }
import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }
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import _3gpp-common-managed-element { prefix me3gpp; }

organization "3GPP SA5";

contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--offFicials_htm?ltemid=464";

description "Represents the CPClConfigurationFunction Information Object
Class(10C) that is part of the NR Network Resource Model.";

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-08-05 { reference S5-214053/CR-0518; }
revision 2020-05-08 { reference S5-203316; }

grouping CPCIConfigurationFunctionGrp {
description "Represents the CPClConfigurationFunction 10C.";

leaf cPciConfigurationControl {
description "This attribute determines whether the Centralized SON
PCI configuration function is enabled or disabled.";
type boolean;
mandatory true;

}

leaf-list cSonPcilList {
type int32 { range "'0..1007"; }
min-elements 1;
description "Holds a list of physical cell identities that can be
assigned to the pci attribute by gNB. The assignment algorithm is not
specified.
See TS 38.211 clause 7.4.2.1 for legal values of pci.
This attribute shall be supported if and only if the C-SON PCI
configuration is supported.';
reference "See TS 38.211 clause 7.4.2.1";
3
}

grouping CPClConfigurationFunctionSubtree {
list CPCIConfigurationFunction {
description "This I0C contains attributes to support the Cross
Domain-Centralized SON function of PCl configuration

In the case where multiple CPCIConfiguration MOls exist at different
levels of the containment tree, the CPClConfiguration MOl at the lower
level overrides the CPClConfiguration MOls at higher level(s) of the
same containment tree.";

reference ''clause 7.2.1 in TS 28.313";

key id;

uses top3gpp:Top_Grp ;

container attributes {
uses CPCIConfigurationFunctionGrp ;

}

}
}

augment /me3gpp :ManagedElement/gnbdu3gpp:GNBDUFunction/nrcelldu3gpp:NRCellDU {
if-feature nrcelldu3gpp:CPCIConfigurationFunction;
uses CPClConfigurationFunctionSubtree;

augment /me3gpp:ManagedElement {
if-feature me3gpp:CPCIConfigurationFunction;
uses CPCIConfigurationFunctionSubtree;

3

augment /subnet3gpp:SubNetwork {
if-feature subnet3gpp:CPClIConfigurationFunction;
uses CPCIConfigurationFunctionSubtree;

}

3

E.5.34 module _3gpp-nr-nrm-cesmanagementfunction.yang

<CODE BEGINS>

module _3gpp-nr-nrm-cesmanagementfunction {
yang-version 1.1;
namespace ''urn:3gpp:sa5:_3gpp-nr-nrm-cesmanagementfunction’;
prefix "cesmf3gpp";

import _3gpp-common-subnetwork { prefix subnet3gpp; }

import _3gpp-common-top { prefix top3gpp; }
import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }
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import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-5g-common-yang-types { prefix type5g3gpp; }

organization ""3GPP SA5";
contact "https://www.3gpp.-org/DynaReport/TSG-WG--S5--officials_htm?ltemid=464";
description '"Defines the YANG mapping of the CESManagementFunction
Information Object Class (10C) that is part of the NR Network Resource Model
(NRM).™";
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-08-05 { reference S5-214053/CR-0518; }
revision 2020-05-08 { reference S5-203316; }

grouping loadTimeThresholdGrp {
description "Represents the the traffic load threshold and the time
duration.';

leaf loadThreshold {
description "This attribute is used by distributed ES algorithms to allow
a cell to enter the energySaving state.';
type type5g3gpp:EnergySavinglLoadThresholdT;

leaf timeDuration {
description "The time duration indicates how long the traffic load
(either for UL or DL) in the 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.";
type type5g3gpp:EnergySavingLoadThresholdT;

3
grouping CESManagementFunctionGrp {
description "Represents the CESManagementFunction I10C.";

leaf cesSwitch {
description "This attribute determines whether the Centralized SON energy
saving function is enabled or disabled.";
type boolean;
default true;

3

list intraRatEsActivationOriginalCelllLoadParameters {

description "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.™;

key loadThreshold;

min-elements 1;

max-elements 1;

uses loadTimeThresholdGrp;

}

list intraRatEsActivationCandidateCel lsLoadParameters {

description "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 an
“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.";

key loadThreshold;

min-elements 1;

max-elements 1;

uses loadTimeThresholdGrp;

}

list intraRatEsDeactivationCandidateCellsLoadParameters {
description "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
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}

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.";

key loadThreshold;

min-elements 1;

max-elements 1;

uses loadTimeThresholdGrp;

list esNotAllowedTimePeriod {

}

description "This is a list of time periods during which
inter-RAT energy saving is not allowed";
key i1dx;

leaf idx {
type uint32;

uses EsNotAllowedTimePeriodGrp;

list interRatEsActivationOriginalCellParameters {

}

description "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].

IT 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.";

key loadThreshold;

min-elements 1;

max-elements 1;

uses loadTimeThresholdGrp;

list interRatEsActivationCandidateCellParameters {

description "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).

IT 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.";

min-elements 1;

max-elements 1;

key loadThreshold;

uses loadTimeThresholdGrp;
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}

list interRatEsDeactivationCandidateCel lParameters {

description "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
interRatEsActivationCandidateCel IParameters.

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.;

key loadThreshold;

min-elements 1;

max-elements 1;

uses loadTimeThresholdGrp;

}

leaf energySavingState {
description "Specifies the status regarding the energy saving in the
cell. 1T the value of energySavingControl is toBeEnergySaving, then it
shall be tried to achieve the value isEnergySaving for the
energySavingState. If the value of energySavingControl is
toBeNotEnergySaving, then it shall be tried to achieve the value
isNotEnergySaving for the energySavingState. ";
type enumeration{
enum isNotEnergySaving;
enum isEnergySaving;
}
}

leaf energySavingControl {
description "This attribute allows the Cross Domain-Centralized SON
energy saving function to initiate energy saving activation or
deactivation.";
type enumeration{
enum toBeEnergySaving;
enum toBeNotEnergySaving;
3
3
3

grouping EsNotAllowedTimePeriodGrp {
leaf startTime {
description "Start of not allowed time period in UTC time zone.
If set, the endTime must also be set. If not set, this is
interpreted as around the clock.";
must ../endTime;
type type5g3gpp:UTC24TimeOfDayT;

leaf endTime {
description "If endTime has a lower value than startTime, it will
be interpreted as referring to the following day.";
must ../startTime;
type type5g3gpp:UTC24TimeOfDayT;

leaf-list daysOfWeek {
description "Specifies that the not allowed periods are only
applicable to the specified days in UTC timezone. Every day if
not set.";
type type5g3gpp:DayOfWeekT;

}

grouping CESManagementFunctionSubtree {
list CESManagementFunction {
description "This I0C represents the management capabilities of
Centralized SON Energy Saving (ES) functions. This is provided for
Energy Saving purposes.
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In the case where multiple CESManagement MOls exist at different
levels of the containment tree, the CESManagement MOl at the lower
level overrides the CESManagement MOls at higher level(s) of the
same containment tree.';

reference ''clause 6.2.2 in TS 28.310";

key id;

uses top3gpp:Top_Crp;

container attributes {
uses CESManagementFunctionGrp;

}

}
}

augment ''/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/"'+
"nrcellcu3gpp:NRCelICU" {
if-feature nrcellcu3gpp:CESManagementFunction;
uses CESManagementFunctionSubtree;

b

augment /me3gpp:ManagedElement {
if-feature me3gpp:CESManagementFunction;
uses CESManagementFunctionSubtree;

b

augment /subnet3gpp:SubNetwork {
if-feature subnet3gpp:CESManagementFunction;
uses CESManagementFunctionSubtree;

}
}
<CODE ENDS>

E.5.35 module 3gpp-nr-nrm-operatordu.yang

<CODE BEGINS>

module _3gpp-nr-nrm-operatordu {
yang-version 1.1;
namespace '‘urn:3gpp:sa5:_3gpp-nr-nrm-operatordu’;
prefix "operdu3gpp";

import _3gpp-common-top { prefix top3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-nr-nrm-gnbdufunction {prefix gnbdu3gpp; }

organization '""3GPP SA5";

contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--ofFicials.htm?ltemid=464";

description ""Defines the YANG mapping of the OperatorDU Information Object
Class (I10C) that is part of the NR Network Resource Model (NRM).';

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-10-01 { reference "Initial revision"; }

grouping OperatorDUGrp {
description ""Represents the OperatorDU 10C.";
reference "3GPP TS 28.541";
uses gnbdu3gpp:GNBDUFunctionGrp {
refine gNBld {
mandatory true;

¥

refine gNBldLength {
mandatory true;

b

}
}

augment *'/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction™ {

list OperatorDU {
description ""Contains attributes to support the 5G MOCN network sharing.';
reference "3GPP TS 28.541";
key id;
uses top3gpp:Top_Grp;
container attributes {
uses OperatorDUGrp;

uses gnbdu3gpp:GNBDUFunctionGrp;
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<CODE ENDS>

E.5.36 module 3gpp-nr-nrm-nroperatorcelldu.yang

<CODE BEGINS>

module _3gpp-nr-nrm-nroperatorcelldu {
yang-version 1.1;
namespace ''urn:3gpp:sa5:_3gpp-nr-nrm-nroperatorcelldu’;
prefix "nropcelld3gpp";

import _3gpp-common-top { prefix top3gpp; }

import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-nr-nrm-operatordu { prefix operdu3gpp; }
import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
import _3gpp-common-yang-types { prefix types3gpp; }
import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }

organization ""3GPP SA5";

contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--offFicials_htm?ltemid=464";

description ""Defines the YANG mapping of the OperatorDU Information Object
Class (I10C) that is part of the NR Network Resource Model (NRM).';

reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-10-01 { reference "Initial revision"; }

grouping NROperatorCellDUGrp {
description "Represents the NROperatorCellDU 10C.";
reference "3GPP TS 28.541";
uses operdu3gpp:OperatorDUGrp;

leaf celllLocalld {
description "ldentifies an NR cell of a gNB. Together with the
corresponding gNB identifier in forms the NR Cell ldentity (NCI1).";
reference "NCI in 3GPP TS 38.300";
type int32 { range ""0..16383"; }

leaf administrativeState {
description "Administrative state of the NROperatorCellDU. Indicates the
permission to use or prohibition against using the cell, imposed
through the OAM services.";
type types3gpp:AdministrativeState;
default LOCKED;
3

list pLMNInfoList {
description "The PLMNInfoList is a list of PLMNInfo data type. It
defines which PLMNs that can be served by the NR cell, and which
S-NSSAls that can be supported by the NR cell for corresponding PLMN
in case of network slicing feature is supported. The pIMNId of the
first entry of the list is the PLMNId used to construct the nCGl for
the NR cell.";
key "'mcc mnc sd sst'';
min-elements 1;
ordered-by user;
uses types5g3gpp:PLMNINnfo;
}

leaf nRTAC {
description ""The common 5GS Tracking Area Code for the PLMNs.';
reference "3GPP TS 23.003, 3GPP TS 38.473";
type types3gpp:Tac;

leaf-list nRCelIDURef {
description ""Reference to corresponding NRCellDU instance.';
type types3gpp:DistinguishedName;

}

augment "'/me3gpp :ManagedElement/gnbdu3gpp :GNBDUFunction/operdu3gpp:OperatorDU"
{

list NROperatorCellDU {
description "Contains attributes to support 5G MOCN network sharing.';
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reference "3GPP TS 28.541";

key id;

uses top3gpp:Top_GCrp;

container attributes {
uses NROperatorCelIDUGrp;

}
uses gnbdu3gpp:GNBDUFunctionGrp;
b
b

3
<CODE ENDS>

E.5.37 module _3gpp-nr-nrm-dibofunction.yang

<CODE BEGINS>

module _3gpp-nr-nrm-dlbofunction {
yang-version 1.1;
namespace ''urn:3gpp:sa5:_3gpp-nr-nrm-dlbofunction';
prefix "dlbof3gpp";

import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }

import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
import _3gpp-common-managed-element { prefix me3gpp; }
import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }

organization "3GPP SA5";
contact "https://www.3gpp.-org/DynaReport/TSG-WG--S5--offFicials_htm?ltemid=464";
description ""Defines the YANG mapping of the DLBOFunction
Information Object Class (10C) that is part of the NR Network Resource
Model (NRM).™;
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-10-22 { reference '"'CR-0577"; }

feature DLBOUnderGNBCUCPFunction {
description "The DLBOFunction shall be available under
GNBCUCPFunction®;

}

feature DLBOUnderManagedElement {
description "The DLBOFunction shall be available under
ManagedElement';

}

feature DLBOUnderSubNetwork {
description "The DLBOFunction shall be available under
SubNetwork'';
b
grouping DLBOFunctionGrp {
description "Represents the DLBOFunction I10C.";

leaf dlboControl {
description "This attribute determines whether the LBO function is
enabled or disabled.";
type boolean;

}

leaf maximumDeviationHoTrigger {
description "This parameter defines the maximum allowed absolute
deviation of the Handover Trigger, from the default point of
operation.";
type int32 { range '"-20..20"; }
units "0.5";

}

leaf minimumTimeBetweenHoTriggerChange {
description "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.";
type int32 { range "'0..604800"; }
units "1";
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grouping DLBOFunctionSubtree {
list DLBOFunction {
description "This I0C contains attributes to support the D-SON function
of LBO.

In the case where multiple DLBO MOls exist at different levels of the
containment tree, the DLBO MOl at the lower level overrides the DLBO
MOIs at higher level(s) of the same containment tree.";

reference "clause 7.1.2 in TS 28.313";

key id;

uses top3gpp:Top_GCrp;

container attributes {
uses DLBOFunctionGrp;

}

}
3

augment "'/me3gpp :ManagedElement/gnbcucp3gpp:GNBCUCPFunction/"'+
"nrcellcu3gpp:NRCelICU" {
if-feature DLBOUNnderGNBCUCPFunction;
uses DLBOFunctionSubtree;

T

augment /me3gpp:ManagedElement {
if-feature DLBOUnderManagedElement;
uses DLBOFunctionSubtree;

}

augment /subnet3gpp:SubNetwork {
if-feature DLBOUnderSubNetwork;
uses DLBOFunctionSubtree;

}
3
<CODE ENDS>

E.5.38 module _3gpp-nr-nrm-rimrsset.yang

<CODE BEGINS>

module _3gpp-nr-nrm-rimrsset {
yang-version 1.1;
namespace ''urn:3gpp:sa5:_3gpp-nr-nrm-rimrsset";
prefix "rrsset3gpp";

import _3gpp-common-subnetwork { prefix subnet3gpp; }
import _3gpp-common-top { prefix top3gpp; }
import _3gpp-common-yang-types { prefix types3gpp; }

organization ""3GPP SA5";
contact "https://www.3gpp-org/DynaReport/TSG-WG--S5--ofFicials.htm?ltemid=464";
description ""Defines the YANG mapping of the RimRSSet Information Object
Class (I10C) that is part of the NR Network Resource Model (NRM).';
reference "3GPP TS 28.541 5G Network Resource Model (NRM)';

revision 2021-10-28 { reference CR-0607 ; }

grouping FrequencyDomainParaGrp {
description "Configuration parameters of frequency domain resource to
support RIM RS. *';

leaf rimRSSubcarrierSpacing {
type uint8 {
range O|1 ;

mandatory true;
description
"1t is the subcarrier spacing configuration (u) for the RIM-RS.
Subcarrier spacing delta-f=2"u*15 kHz. (see 38.211 subclause 5.3.3).";
3

leaf rIMRSBandwidth {
type uint8 {
range 1..96 ;

mandatory true;
description "It is the bandwidth of the RIM-RS in resource blocks
(see 38.211 subclause 5.3.3).
For carrier bandwidth larger than 20MHz, this attribute should be
96 if subcarrier spacing isl5kHz
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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 1s15kHz
Minimum of {48, bandwidth of downlink carrier in number of PRBs } if
subcarrier spacing is 30kHz";

}

leaf nrofGlobalRIMRSFrequencyCandidates {
type uint8 {
range 1]|2]4 ;
3

mandatory true;
description "The number of candidate frequency resources in the whole
network (N_f"RIM ) (see 38.211 subclause 7.4.1.6).";
}

leaf-list rimRSCommonCarrierReferencePoint {
type iInt32 ;

leaf rimRSStartingFrequencyOffsetldList {
type uint32 {
range 0..550;

¥
must “count(.) = ../nrofGlobalRIMRSFrequencyCandidates” {
error-message
"The multiplicity must be equal to nrofGlobalRIMRSFrequencyCandidates";
}

description "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
nrofGlobalRIMRSFrequencyCandidates and the resulting frequency resource
blocks of RIM-RS corresponding to different configured frequency offset
have no overlapping bandwidth. (see 38.211 subclause 7.4.1.6).

allowedValues: 0..maxNrofPhysicalResourceBlocks-1 where
maxNrofPhysicalResourceBlocks = 550";
3
}

grouping SequenceDomainParaGrp {
description "Configuration parameters of sequence domain resource to
support RIM RS. *';

leaf nrofRIMRSSequenceCandidatesofRS1 {
type uint8 {
range 1..8 ;
}
mandatory true;
description "The number of candidate sequences assigned for RIM RS-1
(N_s™RIM,1) (see 38.211 [subclause 7.4.1.6). It should be even when
enableEnoughNotEnoughlndication for RS-1 is ON";

}

leaf-list rimRSScrambleldListofRS1 {

type uint32 {

range 0..1023 ;
}
must “count(.) = ../nrofRIMRSSequenceCandidatesofRS1" {

error-message

"The multiplicity must be equal to nrofRIMRSSequenceCandidatesofRS1";

}

description "List of configured scrambling identities for RIM RS-1 (
see 38.211 [subclause 7.4.1.6). The size of the list is
nrofRIMRSSequenceCandidatesofRS1.";

}

leaf nrofRIMRSSequenceCandidatesofRS2 {
type uint8 {
range 1..8 ;

mandatory true;

description "The number of candidate sequences assigned for RIM RS-2
(N_s”™RIM,2) (see 38.211 subclause 7.4.1.6).";
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leaf rimRSScrambleldListofRS2 {
type uint32 {
range 0..1023 ;

must “count(.) = ../nrofRIMRSSequenceCandidatesofRS2" {
error-message
"The multiplicity must be equal to nrofRIMRSSequenceCandidatesofRS2";
}

description "List of configured scrambling identities for RIM RS-2 (
see 38.211 subclause 7.4.1.6).
The size of the list is nrofRIMRSSequenceCandidatesofRS2.";
}

leaf enableEnoughNotEnoughlndication {
type types3gpp:EnabledDisabled;
default DISABLED;
description "It is indication of whether “Enough®/"Not enough® indication
functionality is enabled for RIM RS-1 (see 38.211 subclause 7.4.1.6).

IT the indication is "ENABLED", the first half of
nrofRIMRSSequenceCandidatesofRS1 sequences indicates “Not enough
mitigation®, and the second half indicates "Enough mitigation®, where,
"Enough mitigation® indicates that loT 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 loT exceeding certain level at
victim side and/or further interference mitigation actions are needed
at aggressor side

enableEnoughNotEnoughlndication is equivalent to Enoughlndication
(see 38.211 subclause 7.4.1.6)";
3

leaf RIMRSScrambleTimerMultiplier {
type uint32 {
range 0..2147483647;

mandatory true;
description "It is parameter multiplier factor gamma for initialization
seed of the pseudo-random sequence c~(i)
(see 38.211 subclause 7.4.1.6.2).
allowedvValues: 0,1...2731-1";
3

leaf RIMRSScrambleTimerOffset {
type uint32 {
range 0..2147483647;
3
mandatory true;
description "It is parameter offset delta for initialization seed of
the pseudo-random sequence c~(i) (see 38.211 subclause 7.4.1.6.2).
allowedvValues: 0,1...27"31-1";
3
}

grouping TimeDomainParaGrp {
description "Configuration parameters of time domain resource to
support RIM RS. ™;

leaf dlULSwitchingPeriodl {
type enumeration {

enum MSOP5;

enum MSOP625;

enum MS1;

enum MS1P25;

enum MS2;

enum MS2P5;

enum MS3;

enum MS4;

enum MS5;
enum MS10;
enum MS20;

mandatory true;

description "This attribute is used to configure the first uplink-downlink
switching period (P1) for RIM RS transmission in the network, where one
RIM RS is configured in one uplink-downlink switching period.
(see 38.211 subclause 7.4.1.6).
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When only one TDD-UL-DL-Pattern is configured, only
dI-UL-SwitchingPeriodl is configured, where Pl 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-SwitchingPeriodl is configured, where Pl 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
dI-UL-SwitchingPeriodl and dl-UL-SwitchingPeriod2 are configured,
where Pl equals to the transmission periodicity of the first
TDD-UL-DL-Pattern.

P1 is equivalent to T_(per,1)”RIM (see 38.211, subclause 7.4.1.6).

allowedValues:
MSOP5, MSOP625, 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.';

}

leaf symbolOffsetOfReferencePointl {
type uint32 {
range 2..327679 ;

mandatory true;

description "This attribute is used to configure the reference point in
the first uplink-downlink switching period, which is the symbols offset
of the reference point after the starting boundary of the first
uplink-downlink switching period. It"s Configured together with
dI-UL-SwitchingPeriodl (see 38.211 subclause 7.4.1.6).

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";

}

leaf dlULSwitchingPeriod2 {
type enumeration {

enum MSOP5;
enum MSOP625;
enum MS1;

enum MS1P25;
enum MS2;

enum MS2P5;
enum MS3;

enum MS4;

enum MS5;

enum MS10;

mandatory true;

description "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 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-SwitchingPeriodl and dl-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
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P2 is equivalent to T_(per,2)”RIM (see 38.211 subclause 7.4.1.6)";
}

leaf symbolOffsetOfReferencePoint2 {
type uint32 {
range 2..327679 ;

mandatory true;

description "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 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 is the
DL transmission boundary of the second TDD-UL-DL-Pattern.

allowedValues: 2, 3..20*2*maxNrofSymbols-1, where maxNrofSymbols=14";

}

leaf totalnrofSetldofRS1 {
type uint32 {
range 0..4194303 ;
¥

mandatory true;
description "It is the total number of set IDs for RIM RS-1
(N_setID ~RIM,1) (see 38.211 subclause 7.4.1.6).

allowedvValues: 0,1...2722-1";
3

leaf totalnrofSetldofRS2 {
type uint32 {
range 0..4194304 ;

mandatory true;
description "It is the total number of set IDs for RIM RS-2
(N_setID™RIM,2) (see 38.211 subclause 7.4.1.6).

allowedvValues: 0,1...2722";
b

leaf nrofConsecutiveRIMRS1 {
type uint8 {
range 1]2]4|8 ;

mandatory true;

description "It is the number of consecutive uplink-downlink switching
periods for RS-1 (R1) for repetition/near-far indication:.
(see 38.211 subclause 7.4.1.6).

allowedvalues: 1,2,4,8";
}

leaf nrofConsecutiveRIMRS2 {
type uint8 {
range 1]2]4]8 ;

mandatory true;

description "It is the number of consecutive uplink-downlink switching
periods for RS-2 (R2) for repetition/near-far indication.
(see 38.211 subclause 7.4.1.6).

allowedValues: 1,2,4,8";

}

leaf-list consecutiveRIMRS1List {
type uint32 {
range 2..327679 ;
3

description "It is used to configure the OFDM symbol position(s) of RIM
RS-1 within the uplink-downlink switching period. It is a list of symbol
offset of RIM RS-1 (N_symb,ref*(RIM,1)) before the reference point.
The size of the list is nrofConsecutiveRIMRS1
(see 38.211 subclause 7.4.1.6).
The resulting RIM RS-1 symbols and its reference point shall belong to
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the same 10ms frame.

allowedValues: 2,3..20*2**maxNrofSymbols-1, where maxNrofSymbols=14";

}

leaf-list consecutiveRIMRS2List {
type uint32 {
range 2..327679 ;
by

description "It is used to configure the OFDM symbol position(s) of
RIM RS-2 within the uplink-downlink switching period. It is a list of
symbol offset of RIM RS-2 (N_symb,ref*(RIM,2)) before the reference
point. The size of the list is nrofConsecutiveRIMRS2
(see 38.211 subclause 7.4.1.6).
The resulting RIM RS-2 symbols and its reference point shall belong to
the same 10ms frame.

allowedValues: 2,3..20*2**maxNrofSymbols-1, where maxNrofSymbols=14";

}

leaf enablenearfarindicationRS1 {
type types3gpp:EnabledDisabled;
default DISABLED;
description "It is indication of whether near-far functionality is enabled
for RIM RS1.

If the indication is "ENABLED",

the first half of nrofConsecutiveRIMRS1 (R1) consecutive uplink-downlink
switching period is for "Near®™ indication with R1/2 repetitions,

the second half of R1 consecutive uplink-downlink switching period is
for "Far®" indication with R1/2 repetitions.";

}

leaf enablenearfarindicationRS2 {
type types3gpp:EnabledDisabled;
default DISABLED;
description "It is indication of whether near-far functionality is enabled
for RIM RS2.

IT the indication is “enable”,
the first half of nrofConsecutiveRIMRS2 (R2) consecutive uplink-downlink
switching period is for "Near® indication with R2/2 repetitions,
the second half of R2 consecutive uplink-downlink switching period is
for "Far® indication with R2/2 repetitions.";
}
}

grouping RimRSGlobalGrp {
description "Represents the RimRSGlobal 10C."

list frequencyDomainPara {
key rimRSSubcarrierSpacing;
min-elements 1;
max-elements 1;
description ""Configuration parameters of frequency domain resource to
support RIM RS. ™
uses FrequencyDomainParaGrp;

}

list sequenceDomainPara {
key nrofRIMRSSequenceCandidatesofRS1;
min-elements 1;
max-elements 1;
description ""Configuration parameters of sequence domain resource to
support RIM RS. *;
uses SequenceDomainParaGrp;

}

list timeDomainPara {
key dlULSwitchingPeriodl;
min-elements 1;
max-elements 1;
description ""Configuration parameters of time domain resource to
support RIM RS. *';
uses TimeDomainParaGrp;

ETSI



3GPP TS 28.541 version 17.6.0 Release 17 362 ETSI TS 128 541 V17.6.0 (2022-05)

grouping RimRSSetGrp {
description "Represents the RimRSSet 10C.";

leaf setld {
type uint32 {
range 0..4194303 ;

mandatory true;
description "This specifies the set ID of a victim Set (RIM-RS1 Set) or
aggressor Set (RIM-RS2 set). (See subclause 7.4.1.6 in TS 38.211).

allowedValues: The bit length of the set ID is maximum 22bit.";
}

leaf setType {

type enumeration {
enum RS1;
enum RS2;

b

mandatory true;

description "The attribute specifies type of a RIM-RS Set .
RIM RS1 is generated and transmitted by victim to indicate its suffering
remote interference, and RIM RS2 is generated and transmitted by
aggressor to measure if Remote Interference still exist

If the attribute value is "RS1", the RIM-RS Set is victim set.
IT the attribute value is "RS2", the RIM-RS Set is aggressor set.';

}

leaf-list nRCel IDUReT {
type types3gpp:DistinguishedName;
config false;
description "This attribute contains the DN of a NR Cell (NRCellDU)";
}
3

augment ''/subnet3gpp:SubNetwork" {
list RimRSGlobal {

description '"Represents global/common Remote Interference Management (RIM)
Reference Signal (RS) resource allocated 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 gNBs/cells in the network.';

key id;

max-elements 1;

uses top3gpp:Top_Grp;

container attributes {
uses RimRSGlobalGrp;

}

list RimRSSet {
description ""Represents aggressor or victim Set organized by OAM.
The RIM RS Resource is assigned to each Set, which is identified 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 ).";
key id;
uses top3gpp:Top_Grp;
container attributes {
uses RImMRSSetGrp;
}
}
}
}

3
<CODE ENDS>

E.6 Void
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E.7 Mount information

At the mountpoint "children-of-SubNetwork" in the Y ANG module _3gpp-common-subnetwork, the following
Y ANG modules may be mounted if the class ManagedE lement and the underlying hierarchy is contained under a
SubNetwork.

See [45] that describes the mechanism that adds the schema trees defined by a set of Y ANG modules onto a mount
point defined in the schematree in another Y ANG module.

_3gpp-common-ep-rp.yang
_3gpp-common-managed-element.yang
_3gpp-common-managed-function.yang
_3gpp-common-measurements.yang
_3gpp-common-subnetwork.yang
_3gpp-common-top .yang
_3gpp-common-yang-extensions.yang
_3gpp-common-yang-types.yang
_3gpp-nr-nrm-bwp . yang
_3gpp-nr-nrm-ep.yang
_3gpp-nr-nrm-eutrancellrelation.yang
_3gpp-nr-nrm-gnbcucpfunction.yang
_3gpp-nr-nrm-gnbcuupfunction.yang
_3gpp-nr-nrm-gnbdufunction.yang
_3gpp-nr-nrm-nrcellcu.yang
_3gpp-nr-nrm-nrcelldu.yang
_3gpp-nr-nrm-nrcellrelation.yang
_3gpp-nr-nrm-nrfregrelation.yang
_3gpp-nr-nrm-nrfrequency.yang
_3gpp-nr-nrm-nrnetwork.yang
_3gpp-nr-nrm-nrsectorcarrier.yang
_3gpp-nr-nrm-beam.yang
_3gpp-nr-nrm-commonbeamformingfunction.yang
_3gpp-nr-nrm-rrmpolicy.yang
ietf-inet-types.yang
ietf-yang-types.yang

If the above files are mounted the yang files described in clause H.7 shall also be mounted.
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