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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.

Introduction

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

28.621 Generic Network Resource Model (NRM) Integration Reference Point (IRP); Requirements.
28.622Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (1S).

28.623Generic Network Resource Model (NRM) Integration Reference Point (IRP); Solution Set (SS)
definitions.

ETSI
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1 Scope

The TS 28.62x-series (Generic Network Resources |RP) define an Integration Reference Point (IRP) through which an
"IRPAgent" (typically an Element Manager or Network Element) can communicate Network Management related
information to one or several "IRPManagers’ (typically Network Managers).

This TS-family specifies a generic Network Resource Model, NRM (also referred to as a Management |nformation
Model - MIM) with definitions of Information Object Classes (I0Cs) and Managed Object Classes (MOCs).

The present document specifies the Solution Set definition for the Generic NRM IRP.
The Solution Set definition is related to 3GPP TS 28.622 V16.4.X [4].

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

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

[1] 3GPP TS 32.101: "Telecommunication management; Principles and high level requirements’.

[2] 3GPP TS 32.102:; " Telecommunication management; Architecture”.

[3] 3GPP TS 32.600: " Telecommunication management; Configuration Management (CM); Concept
and high-level requirements’.

[4] 3GPP TS 28.622: “Generic Network Resource Model (NRM) Integration Reference Point (IRP);
Information Service (19)”.

[5] 3GPP TS 32.300: " Telecommunication management; Configuration Management (CM); Name
convention for Managed Objects".

[6] Void

[7] 3GPP TS 32.616: "Telecommunication management; Configuration Management (CM); Bulk CM
Integration Reference Point (IRP); Solution Set (SS) definitions'.

[8] W3C REC-xml11-20060816: "Extensible Markup Language (XML) 1.1 (Second Edition)".

[9] Void.

[10] W3C XML Schema Definition Language (XSD) 1.1 Part 1: Structures.

[11] W3C XML Schema Definition Language (XSD) 1.1 Part 2: Datatypes.

[12] W3C REC-xml-names-20060816: "Namespacesin XML 1.1 (Second Edition)".

[13] 3GPP TS 32.158: "Management and orchestration; Design rules for REpresentational State
Transfer (REST) Solution Sets (SS) .

[14] 3GPP TS 32.160: "Management and orchestration; Management Service Template'.

[15] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

ETSI
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [15], 3GPP TS 32.101
[1], 3GPP TS 32.102 [2], 3GPP TS 32.600 [3], 3GPP TS 28.622 [4] and the following apply. A term defined in the
present document takes precedence over the definition of the sameterm, if any, in 3GPP TR 21.905 [15] and 3GPP TS
32.101[1], 3GPP TS 32.102 [2] and 3GPP TS 32.600 [3] and 3GPP TS 28.622 [4].

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [15], 3GPP TS 32.600 [ 3] and
the following apply. An abbreviation defined in the present document takes precedence over the definition of the same
abbreviation, if any, in 3GPP TR 21.905 [15] and 3GPP TS 32.600 [3].

JSON JavaScript Object Notation
SS Solution Set

4 Solution Set (SS) definitions

This specification defines the following 3GPP Generic NRM [IRP Solution Set Definitions:
- 3GPP Generic NRM IRP CORBA SS (Annex A).
- 3GPP Generic NRM IRP XML Definitions (Annex B).
- 3GPP Generic NRM IRP JSON Definitions (Annex C).
- 3GPP Generic NRM IRP Y ANG Definitions (Annex D).

ETSI
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Annex A (normative):
CORBA Solution Set

A.0 General

This annex contains the CORBA Solution Set for the IRP whose semantics is specified in Generic NRM IRP:
Information Service (3GPP TS 28.622 [4]).

A.l Architectural features

The overall architectural feature of Generic Network Resources IRP is specified in 3GPP TS 28.622 [4].
This clause specifies features that are specific to the CORBA SS.

A.1.1 Syntax for Distinguished Names

The syntax of a Distinguished Name is defined in 3GPP TS 32.300 [5].

A.1.2 Rules for NRM extensions

A.1.2.0 Introduction

This clause discusses how the models and IDL definitions provided in the present document can be extended for a
particular implementation and still remain compliant with 3GPP SA5's specifications.

A.1.2.1 Allowed extensions

Vendor-specific MOCs may be supported. The vendor-specific MOCs may support new types of attributes.

The 3GPP SA5-specified notifications may be issued referring to the vendor-specific MOCs and vendor-specific
attributes. New MOCs shall be distinguishable from 3GPP SA5 MOCs by name. 3GPP SA5-specified and vendor-
specific attributes may be used in vendor-specific MOCs. Vendor-specific attribute names shall be distinguishable from
existing attribute names.

NRM MOCs may be subclassed. Subclassed MOCs shall maintain the specified behaviour of the 3GPP SA5's superior
classes. They may add vendor-specific behaviour with vendor-specific attributes. When subclassing, naming attributes
cannot be changed. The subclassed MOC shall support all attributes of its superior class. Vendor-specific attributes
cannot be added to 3GPP SA5 NRM MOCs without subclassing.

When subclassing, the 3GPP SA5-specified containment rules and their specified cardinality shall still be followed.
As an example, ManagementNode (or its subclasses) shall be contained under SubNetwork (or its subclasses).

Managed Object Instances may be instantiated as CORBA objects. This requires that the MOCs be represented in IDL.
3GPP SA5's NRM MOCs are not currently specified in IDL, but may be specified in IDL for instantiation or
subclassing purposes. However, management information models should not require that IRPManagers access the
instantiated managed objects other than through supported methods in the present document.

Extension rules related to notifications (Notification categories, Event Types, Extended Event Types etc.) are for further
study.

A.1.2.2 Extensions not allowed

The IDL specifications in the present document cannot be edited or altered. Any additional IDL specifications shall be
specified in separate IDL files.
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IDL interfaces (note: not MOCS) specified in the present document may not be subclassed or extended. New interfaces
may be defined with vendor-specific methods.
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A.2  Mapping

A.2.1 General mapping

Attributes modelling associations as defined in the NRM (here also called "reference attributes") are in this SS mapped
to attributes. The names of the reference attributesin the NRM are mapped to the corresponding attribute namesin the
MOC. When the cardinality for an association is0..1 or 1..1 the datatype for the reference attribute is defined as an
MOReference. The value of an MO reference contains the distinguished name of the associated MO. When the
cardinality for an association allows more than one referred MO, the reference attribute will be of type

M OReferenceSet, which contains a sequence of MO references.

A.2.2

Information Object Class (IOC) mapping

This Solution Set supports reference attributes for relations other than containment relations between objects. Reference

attributes are therefore introduced in each MOC where needed.

A.2.2.1 10C SubNetwork
Mapping from NRM IOC SubNetwork attributes to SS equivalent MOC SubNetwork attributes
IS Attributes SS Attributes SS Type
id id string
dnPrefix dnPrefix string
userLabel userLabel string
userDefinedNetworkType userDefinedNetworkType string
setOfMcc setOfMcc GenericNetworkResourcesIRPSystem::Attribute Typ

es::StringSet

A.2.2.2

IOC ManagedElement

Mapping from NRM IOC ManagedElement attributes and association roles to SS equivalent MOC
ManagedElement attributes

IS Attributes SS Attributes SS Type
id id string
dnPrefix dnPrefix string
userLabel userLabel string
locationName locationName string
vendorName vendorName string
userDefinedState userDefinedState string

managedElementType

managedElementType

GenericNetworkResourcesIRPSystem::Attribute Typ
es::StringSet

managedBy managedBy GenericNetworkResourcesIRPSystem::Attribute Typ
es::MOReferenceSet
swVersion swVersion string
A.2.2.3 10C MeContext
Mapping from NRM IOC MeContext attributes to SS equivalent MOC MeContext attributes
IS Attributes SS Attributes SS Type
id id string
dnPrefix dnPrefix string
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A.2.2.4 10C ManagementNode
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Mapping from NRM IOC ManagementNode attributes and association roles to SS equivalent MOC
ManagementNode attributes

IS Attributes SS Attributes SS Type
id id string
userLabel userLabel string
locationName locationName string
vendorName vendorName string
userDefinedState userDefinedState string

managedElements

managedElements

GenericNetworkResourcesIRPSystem::Attr
ibuteTypes::MOReferenceSet

swVersion

swVersion

string

A.2.2.5 |10C VsDataContainer

Mapping from NRM IOC VsDataContainer attributes and association roles to SS equivalent MOC
VsDataContainer attributes

IS Attributes SS Attributes SS Type
id id string
vsDataType vsDataType string
vsData vsData any
vsDataFormatVersion vsDataFormatVersion string

A.2.2.6 10C ManagedFunction

Mapping from NRM IOC ManagedFunction attributes and association roles to SS equivalent MOC
ManagedFunction attributes

IS Attributes SS Attributes SS Type
id id string
peeParametersList peeParametersList GenericNetworkResourcesIRPSystem::Attribute Types::
PEEParametersListType
userLabel userLabel string

GenericNetworkResourcesIRPSystem::Attribute Types::
VNFParametersListType

vnfParametersList vnfParametersList

A.2.2.7 10C IRPAgent

Mapping from NRM IOC IRPAgent attributes to SS equivalent MOC IRPAgent attributes

IS Attributes

SS Attributes

SS Type

id

id

string

systemDN

systemDN

string

A.2.2.8 10C Top

Mapping from NRM IOC Top attributes to SS equivalent attributes in all MOCs

IS Attributes

SS Attributes

SS Type

objectClass

CLASS

string

objectinstance

No direct mapping

ETSI




3GPP TS 28.623 version 16.6.0 Release 16 12

A.2.2.9

IOC Link
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Mapping from NRM IOC Link attributes to SS equivalent MOC IRPAgent attributes

IS Attributes SS Attributes SS Type

id id string

userLabel (see note 2) userLabel string

aEnd aEnd GenericNetworkResourcesIRPSystem::Att
ributeTypes::MOReference

zEnd ZzEnd GenericNetworkResourcesIRPSystem::Att
ributeTypes::MOReference

linkType linkType LinkTypeType

protocolName protocolName string

protocolVersion protocolVersion string

NOTE 1: Void.

NOTE 2: Void.

A.2.2.10 1I0C EP_RP

Mapping from NRM IOC EP_RP attributes to SS equivalent MOC EP_RP attributes

IS Attributes SS Attributes SS Type
id id string
userLabel userLabel string
farEndEntity farEndEntity GenericNetworkResources|RPSystem::Att

ributeTypes::MOReference

A.2.2.11 10C ThresholdMonitoringCapability

Mapping from NRM IOC ThresholdMonitoringCapability attributes to SS equivalent MOC
ThresholdMonitoringCapability attributes

IS Attributes

SS Attributes

SS Type

S

supportedMonitoringGP

supportedMonitoringGP
S t

GenericNetworkResourcesIRPSystem::AttributeTypes::LongSe

A.2.2.12 I0C ThresholdMonitor

Mapping from NRM IOC ThresholdMonitor attributes to SS equivalent MOC ThresholdMonitor

attributes
IS Attributes SS Attributes SS Type
thresholdInfoList thresholdInfoList GenericNetworkResourcesIRPSystem:: Attribute Types:: ThresholdInfoLis
tType
monitoringGP monitoringGP long
monitoringNotifTarg | monitoringNotifTarg | string
et et
monitoredlOCName | monitoredlOCName | string
monitoredObjectDN | monitoredObjectDN | GenericNetworkResourcesIRPSystem::AttributeTypes::DNListType
s s
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A.2.2.13 I0C TraceJob
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Mapping from NRM IOC TraceJob attributes to SS equivalent MOC TraceJob attributes

IS Attributes SS Attributes SS Type
tjJobType tjJobType tjJobType-Type
tjListOfInterfaces tjListOfInterfaces tjListOfInterfaces-Type
tjListOfNeTypes tjListOfNeTypes tjListOfNeTypes-Type
tjPLMNTarget tjPLMNTarget tjPLMNTarget-Type
tjStreamingTraceConsumerURI tjTraceConsumer StreamingTraceConsumerURI-Type
tjTraceCollectionEntityAddress tjTraceConsumer TraceCollectionEntityAddress-Type
tjTraceDepth tjTraceDepth tjTraceDepth-Type
tjTraceReference tjTraceReference tjTraceReference-Type
tjTraceReportingFormat tjTraceReportingFormat tjTraceReportingFormat-Type
tjiTraceTarget tjiTraceTarget tjiTraceTarget-Type
tjTriggeringEvent tjTriggeringEvent tjTriggeringEvent-Type

tjMDTAnonymizationOfData

tjMDTAnonymizationOfData

tjiMDTAnonymizationOfData-Type

tiMDTAreaConfigurationForNeighC
ell

tiMDTAreaConfigurationForNeighC
ell

tiMDTAreaConfigurationForNeighCel
I-Type

tjMDTAreaScope

tjiMDTAreaScope

tiMDTAreaScope-Type

tjMDTCollectionPeriodRrmLte

tjiMDTCollectionPeriodRrmLte

tiMDTCollectionPeriodRrmLte-Type

tjiMDTCollectionPeriodRrmUmts

tiMDTCollectionPeriodRrmUmts

tjiMDTCollectionPeriodRrmUmts-
Type

tjMDTCollectionPeriodRrmNR

tjiMDTCollectionPeriodRrmNR

tjMDTCollectionPeriodRrmNR-Type

tiMDTEventListForTriggeredMeasur
ement

tiMDTEventListForTriggeredMeasur
ement

tiMDTEventListForTriggeredMeasur
ement-Type

tjMDTEventThreshold

tjMDTEventThreshold

tiMDTEventThreshold-Type

tjMDTListOfMeasurements

tjMDTListOfMeasurements

tiMDTListOfMeasurements-Type

tjMDTLoggingDuration

tjMDTLoggingDuration

tjMDTLoggingDuration-Type

tiMDTLoggingInterval

tiMDTLoggingInterval

tjMDTLoggingInterval-Type

tjMDTMBSFNArealList

tjMDTMBSFNArealList

tjMDTMBSFNAreaList-Type

tjiMDTMeasurementPeriodLTE

tjiMDTMeasurementPeriodLTE

tjMDTMeasurementPeriodLTE-Type

tiMDTMeasurementPeriodUMTS

tiMDTMeasurementPeriodUMTS

tiMDTMeasurementPeriodUMTS-
Type

tjMDTMeasurementQuantity

tjMDTMeasurementQuantity

tjMDTMeasurementQuantity-Type

tjiMDTPLMList tjiMDTPLMList tjiMDTPLMList-Type
tjMDTPositioningMethod tjMDTPositioningMethod tjMDTPositioningMethod-Type
tjiMDTReportAmount tjMDTReportAmount tjiMDTReportAmount-Type
tjMDTReportingTrigger tjMDTReportingTrigger tjiMDTReportingTrigger-Type
tjMDTReportinterval tjMDTReportinterval tjMDTReportinterval-Type
tiMDTReportType tiMDTReportType tiMDTReportType-Type

tjMDTSensorInformation

tjMDTSensorInformation

tiMDTSensorinformation-Type

tjiMDT TraceCollectionEntitylD

tjMDT TraceCollectionEntitylD

tiMDTTraceCollectionEntitylD-Type
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A.3  Solution Set (SS) definitions

A.3.1 IDL definition structure

Clause A.3.2 defines the types which are used by the Generic NRM IRP.

Clause A.3.3 defines the MO classes for the Generic NRM |RP.

A.3.2 IDL specification "GenericNetworkResourcesIRPSystem.idl"

/1 File: GenericNetworkResourcesl RPSystem i dl
#i f ndef _GENERI C_NETWORK_RESOURCES | RP_SYSTEM | DL_
#defi ne _GENERI C_NETWORK_RESOURCES | RP_SYSTEM | DL_

/'l This statenent nust appear after all include statenents
#pragma prefix "3gppsab. org"

modul e Generi cNet wor kResour cesl RPSyst em

/**

* The format of Distinguished Name (DN) is specified in "Name Convention
* for Managed Objects (3GPP TS 32.300 [5])".

*/

typedef string DN,

/**

* This nodul e adds datatype definitions for types

* used in the NRM which are not basic datatypes defined
* already in CORBA.

*/

modul e AttributeTypes

/**

* An MO reference refers to an MO instance.

* "otherMJ' contains the distinguished nane of the referred MO
* A conceptual "null" reference (meaning no MO is referenced)
* is represented as an enpty string ("").

*

*/

struct MORef erence

DN ot her MO,
H
/**
* MORef erenceSet represents a set of MO references.
* This type is used to hold 0..n MO references.
* Areferred MOis not allowed to be repeated (therefore
* it is denoted as a "Set")
*/
typedef sequence<MORef er ence> MORef er enceSet ;

/**

* A set of strings.

*/

typedef sequence<string> StringSet;

/**

* A set of |ong.

*/

typedef sequence<l ong> LongSet ;

/*

* The LinkListSet represents the Link_X Y objects (or subclasses of

* Link_X_Y objects) that have a relationship with this object instance.

* Each Link_X_Y object nodels interface(s) between objects of class X and
* Y. The object containing this attribute nust either be a class of type X
* Y, XFunction, YFunction or a subclass of one of those classes. The

* LinkLi stSet may be enpty, or there may be no instances for a particular
* Link_X_Y cl ass nane.

-~

typedef MORef erenceSet LinkLi st Set;
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/~k~k
* VNFParaneters includes several attributes of a VNF instance.
* The detailed definition of the attributes, see clause 4.4.1 of [4].
*/
struct VNFParaneters
{
string vnflnstanceld;
string vnfdld;
string flavourld;
bool ean aut oScal abl e;
h
/**
* VNFPar anet er sLi st Type represents a |ist of VNFParaneters.
* The detail ed definition of vnfParanetersListType, see clause 4.4.1 of [4].
*/
typedef sequence<VNFPar amet er s> VNFPar anet er sLi st Type;
struct PEEParaneters
{
string siteldentification;
float sitelatitude;
float sitelLongitude;
string siteDescription;
string equi prent Type;
string environnent Type;
string powerlnterface;
b
/**
* PEEPar amet er sLi st Type represents a |ist of PEEParaneters.
* The detail ed definition of PEEParanetersListType, see clause 4.4.1 of [4].
*/
typedef sequence<PEEPar anmet er s> PEEPar anet er sLi st Type;

typedef any Threshol dVval ueType;
enum Direction {I NCREASI NG DECREASI NG ;
uni on Hysteresi sType sw tch(bool ean)
{
case TRUE: |ong | ong_val ue;
case FALSE: float float_val ue;
b

struct Threshol dPackEl enent

Thr eshol dVal ueType t hreshol dval ue;
short threshol dLevel ;
Hyst eresi sType hysteresis;
H
typedef sequence<Threshol dPackEl enent > Thr eshol dPackType;
struct Threshol dlnfo
{
string nmeasurenent Type;
Direction direction_;
Thr eshol dPackType t hr eshol dPack;

b
typedef sequence<Threshol dl nf o> Threshol dI nf oLi st Type;

/**
* This nodul e adds datatype definitions for PM Control
*/

nmodul e PMCont r ol Types

{

Struct Measurenents

{

measur ement Types StringSet,
gPs LongSet
3

typedef sequence <Measurenents> Measurenents;
enum PMAdM ni strativeSt ateType

LOCKED,

SHUTTI NGDO/W,

UNLOCKED
b
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enum PMOper at i onal St at eType

ENABLED,
DI SABLED

b
typedef MORef erenceSet ManagedCbj ect DNsType;
typedef MORef erenceSet ManagedOhj ect DNsBasi cType;

typedef integer DefaultFil eBasedGType;
typedef integer DefaultFileReportPeriodType;
typedef string DefaultFilelLocationType;
typedef integer DefaultStreanBasedGPType;
typedef string DefaultStreantarget Type;

typedef integer Fil eBasedGPType;
typedef integer FileReportingPeriodType;
typedef string FilelLocationType;

typedef integer StreamBasedGPType;
typedef string Streaniarget Type;

}
}s
#endi f // _GENERI C_NETWORK RESOURCES | RP_SYSTEM | DL_
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A.3.3 IDL specification "GenericNetworkResourcesNRMDefs.idI"

/1 File: GenericNetworkResourcesNRVDefs. i dl
#i f ndef _GENERI C_NETWORK_RESOURCES_NRM DEFS | DL_
#define _GENER C_NETWORK_RESOURCES NRM DEFS | DL_

/] This statenent nust appear after all include statenents
#pragma prefix "3gppsab. org"
/**

* This nodul e defines constants for each MO cl ass nane and
* the attribute names for each defined MO cl ass.

*/
nmodul e Generi cNet wor kResour cesNRVDef s
{
/**
* Definitions for MO class Top
*/

interface Top

/1 Attribute Names
/1
const string CLASS = "Top";

b
/**
* Definitions for MO class SubNetwork
*
/
interface SubNetwork : Top
{
const string CLASS = "SubNetwork";
/1 Attribute Nanes
/1
const string id = "id";
const string dnPrefix = "dnPrefix";
const string userLabel = "userlLabel";
const string userDefi nedNet wor kType = "user Def i nedNet wor kType" ;
const string setOMcc = "setOf Mcc”;
H
/**
* Definitions for MO class ManagedEl erment
*/
interface ManagedEl ement : Top
{
const string CLASS = "ManagedEl ement ";
/1 Attribute Nanes
/1
const string id = "id";
const string dnPrefix = "dnPrefix";
const string managedEl enent Type = "nanagedEl ement Type";
const string userLabel = "userlLabel";
const string vendorName = "vendor Name";
const string userDefinedState ="userDefi nedState";
const string | ocati onNane ="I|ocati onNane";
const string managedBy = "managedBy";
const string swersion = "swersion";
b
/**
* Definitions for MO class MeContext
*
/
interface MeContext : Top
{
const string CLASS = "MeContext";
/1 Attribute Names
/1
const string id = "id";
const string dnPrefix = "dnPrefix";
b
/**
* Definitions for MO class Managenent Node
*/
i nterface Managenent Node : Top
{

const string CLASS = "Managenent Node";
/1l Attribute Names

/1
const string id = "id";
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}s

/**
*
*
*/

int

{

}s

/**
*/

int

{
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~

*

nt

x
*

*/
int

{

-

*
*/

int

{

const string userlLabel = "userlLabel";

const string vendorName = "vendor Name";

const string userDefinedState = "userDefinedState";
const string |locati onName = "| ocati onName";

const string managedEl enents = "managedEl enents";
const string swWersion = "swWersion";

Definitions for abstract MO cl ass ManagedFuncti on

erface ManagedFunction : Top

const string CLASS = "ManagedFunction";
/1 Attribute Nanes

I

const string id = "id";

const string peeParanetersList = "peeParanetersList";
const string userlLabel = "userlLabel";

const string vnfParametersList = "vnfParanetersList";

Definitions for MO class | RPAgent
erface | RPAgent : Top
const string CLASS = "I RPAgent";
/1 Attribute Names
{:énst string id = "id";

const string systenDN = "systenDN';

Definitions for abstract MO class Link

This inherits from ManagedFuncti on

The attributes aEnd and zEnd are popul ated with the DNs
of the entities associated via the |link class.

The aEnd takes the DN of the 1st entity in al phabetical

ETSI TS 128 623 V16.6.0 (2021-01)

order,

the zEnd takes the 2nd entity in al phabetical order of the class

names.
erface Link : ManagedFunction

const string CLASS = "Link";
/] Attribute Names

/1

const string aEnd = "aEnd";

const string zEnd = "zEnd";

const string |linkType = "linkType";

const string protocol Name = "protocol Narme";

const string protocol Versi on = "protocol Version";

Definitions for MO class VsDat aCont ai ner
erface VsDataContainer : Top

const string CLASS = "VsDat aCont ai ner";
/1 Attribute Nanes

I

const string id = "id";

const string vsDataType = "vsDat aType";

const string vsData = "vsData";

const string vsDat aFor mat Ver si on = "vsDat aFor mat Ver si on";

Definitions for abstract MO class EP_RP
erface EP_RP : Top

const string CLASS = "EP_RP";
/1] Attribute Names

/1

const string farEndEntity = "farEndEntity";
const string id = "id";

const string userLabel = "userlLabel";
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}

/**
* Definitions for MO class Threshol dvonitoringCapability
*/

interface Threshol dMonitoringCapability : Top

{
const string CLASS = "Threshol dMoni tori ngCapability";
/1 Attribute Nanmes
I
const string supportedMonitoringGPs = "supportedMonitoringGPs";

b

/**

* Definitions for MO class Threshol dMonitor
*/

interface Threshol dMonitor : Top

{
const string CLASS = "Threshol dMonitor";
/1 Attribute Nanes
I
const string threshol dl nfoList = "threshol dl nfoList";
const string nonitoringGP = "nonitoringG";
const string nmonitoringNotifTarget = "nonitoringNotifTarget";
const string nonitoredl OCName = "nonitoredl OCNane";
const string nonitoredCbject DNs = "nonitoredObj ect DNs";

b

/**

* This nodul e adds datatypes definitions for the Link O ass

* These attributes are not the basic datatypes al ready defined
*/

nmodul e Li nkAttributeTypes

{
enum Li nkType
{
SI GNALLI NG
BEARER,
OAM_AND P,
OTHER
}s
typedef sequence <Li nkType> Li nkTypeType;
}

}s
#endi f // _GENERI C_NETWORK RESOURCES NRM DEFS | DL_
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Annex B (normative):
XML Definitions

B.O General

This annex contains the XML Definitions for the Generic NRM IRP asiit applies to Itf-N, in accordance with Generic
NRM IRP IS definitions TS 28.622 [4].

The XML file formats are based on XML W3C REC-xml11-20060816 [8], W3C XML Schema Definition Language
(XSD) 1.1 Part 1: Structures [10] W3C XML Schema Definition Language (XSD) 1.1 Part 2: Datatypes[11] and W3C
REC-xml-names-20060816 [12] standards.

B.1 Architectural features

B.1.0 Introduction

The overall architectural feature of Generic Network Resources IRP is specified in 3GPP TS 28.622 [4].

This clause specifies features that are specific to the Schema definitions.

B.1.1 Syntax for Distinguished Names

The syntax of a Distinguished Name is defined in 3GPP TS 32.300 [5].

B.2 Mapping

B.2.1 General mapping

An OC mapsto an XML element of the same name as the IOC's namein the IS. An 10C attribute mapsto a sub-
element of the corresponding |OC's XML element, and the name of this sub-element is the same as the attribute's name
inthelS.

B.2.2 Information Object Class (IOC) mapping

The mapping is not present in the current version of this specification.
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B.3  Solution Set (SS) definitions

B.3.1 XML definition structure
The overall description of the file format of configuration data XML filesis provided by 3GPP TS 28.616 [7].

Annex B.3.3 of the present document defines the NRM-specific XML schemagener i cNr m xsd for the Generic
Network Resources IRP NRM defined in 3GPP TS 28.622 [4].

XML schemageneri cNr m xsd explicitly declares NRM-specific XML element types for the related NRM.

The definition of those NRM-specific XML element types complies with the generic mapping rules defined in
3GPP TS 28.616 [ 7], with the following exception: as defined in 3GPP TS 28.616 [ 7], the vs Dat a XML element type
has an empty XML content.

Additionally, XML schemageneri cNr m xsd also provides the following global XML declarations and definitions:

- XML complex type Nr mCl ass: derivation base type (see[8], [10] and [11]) for all NRM class associated XML
element types (see 3GPP TS 28.616 [7]);

- XML element type vsDat a: derivation base type (see [8], [10] and [11]) for all vendor-specific XML element
types (see 3GPP TS 28.616 [7]);

- XML element type SubNet wor kOpt i onal | yCont ai nedNr nCl ass: substitution group head (see [8],
[10] and [11]) for all XML element types associated to further NRM classes optionally contained under
SubNet wor k NRM class;

- XML element type ManagedEl enent Opti onal | yCont ai nedNr mCl ass: substitution group head (see
[8], [10] and [11]) for all XML element types associated to further NRM classes optionally contained under
ManagedEl enent NRM class.

B.3.2 Graphical Representation

The graphical representation is not present in the current version of this specification.
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B.3.3 XML schema "genericNrm.xsd"

<?xm version="1.1" encodi ng="UTF-8"?>

<l--
3GPP TS 28.623 Generic Network Resources |RP
Bul k CM Configuration data file NRM specific XM. schena
generi cNrm xsd
-->
<schema
t ar get Nanespace="htt p: // www. 3gpp. or g/ ft p/ specs/ archi ve/ 28_seri es/ 28. 623#generi cNr ni
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fied"
xm ns="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: xn="http://ww. 3gpp. org/ ftp/ specs/archivel/ 28_seri es/ 28. 623#generi cNr n{
xm ns: sp="http://ww. 3gpp. org/ ftp/specs/archivel/ 28_seri es/ 28. 629#sonPol i cyNr ni'
>
<i nport nanespace="http://ww. 3gpp. org/ ftp/specs/archivel 28 _series/ 28. 629#sonPol i cyNr n{'/ >

<l-- Base XML type for all NRM class associated XM. el enents -->

<conpl exType name="NrnC ass">
<attribute name="id" type="string" use="required"/>
<attribute name="nodifier" use="optional">
<si npl eType>
<restriction base="string">
<enuneration val ue="create"/>
<enuner ation val ue="del ete"/>
<enuner ation val ue="update"/>
</restriction>
</ si npl eType>
</attribute>
</ conpl exType>

<l-- Generic Network Resources |RP NRM attribute related XM_ types -->

<si npl eType name="dn">
<restriction base="string">
<maxLengt h val ue="400"/>
</restriction>
</ si nmpl eType>

<conpl exType nane="dnLi st">
<sequence m nCccurs="0" maxCccur s="unbounded" >
<el erent name="dn" type="xn:dn"/>
</ sequence>
</ conpl exType>

<si npl eType name="|i nkType" >
<list>
<si npl eType>
<restriction base="string">
<enuner ati on val ue="Si gnal |l i ng"/>
<enuneration val ue="Bearer"/>
<enuner ation val ue="QAM AND_P"/ >
<enuner ation val ue="Q her"/>
</restriction>
</ si npl eType>
</list>
</ si mpl eType>

<conpl exType nane="li nkLi st Type" >
<sequence nmi nCccurs="0" maxCccur s="unbounded" >
<el ement name="dn" type="xn:dn"/>
</ sequence>
</ conpl exType>

<conpl exType name="managedEl enent TypeLi st Type" >
<sequence mi nCccurs="0" maxCccur s="unbounded" >
<el ement nanme="nanagedEl enent Type" type="string"/>
</ sequence>
</ conpl exType>

<conpl exType nane="vnf Par anet er sLi st Type" >
<sequence m nCccurs="1" maxCccur s="unbounded" >
<el ement name="vnfl nstancel d" type="string"/>
<el ement name="vnfdl d" type="string" m nCccurs="0"/>
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<el ermrent

<el erment
</ sequence>
</ conpl exType>

23

nane="fl avourld" type="string" m nCccurs="0"/>
nane="aut oScal abl e" type="bool ean"/>

<si npl eType nane="|atitude">
<restriction base="deci mal ">
<fractionDi gits val ue="4"/>
<m nl ncl usi ve val ue="-90. 0000"/ >
<max| ncl usi ve val ue="90. 0000"/ >

</restriction>
</ si nmpl eType>

<si npl eType nanme="1ongitude">
<restriction base="deci mal ">
<fractionDigits value="4"/>
<m nl ncl usi ve val ue="-180. 0000"/ >
<max| ncl usi ve val ue="180. 0000"/ >

</restriction>
</ si npl eType>

<conpl exType nane="peePar anet er sLi st Type" >

<sequence ni nCccurs="1"
name="sitel dentification" type="string"/>
name="si telLatitude" type="xn:latitude"
name="si t eLongi t ude" type="xn:Ilongitude"
name="si teDescri ption" type="string"/>
nanme="equi pnent Type" type="string"/>
nane="envi ronnent Type" type="string"/>
nane="power | nt er f ace" type="string"/>

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent

<el enent
</ sequence>
</ conpl exType>

<si npl eType name=

maxQccur s="unbounded" >

m nCccurs="0"/>
m nCccurs="0"/>

" pMAdmi ni strativeStateType">

<restriction base="string">

<enuneration
<enuner ati on
<enuner ati on
</restriction>
</ si npl eType>

<si npl eType name=

val ue="LOCKED"/ >
val ue="SHUTTI NGDOMN"/ >
val ue="UNLOCKED'/ >

"pMOper ati onal St at eType" >

<restriction base="string">

<enuneration

<enuner ation

</restriction>
</ si mpl eType>

val ue="ENABLED'/ >
val ue="DI SABLED'/ >

<si npl eType nanme="nFServi ceType" >
<restriction base="string">

<enuner ation
<enuneration
<enuneration
<enuner ation
<enuner ation
<enuneration
<enuneration
</restriction>
</ si npl eType>

<si npl eType nanme=

val ue="Nanf _Communi cati on"/>
val ue="Nanf _Event Exposure"/>
val ue="Nanf _MI"/>

val ue="Nanf _Location"/>

val ue="Nsnf _PDUSessi on"/ >
val ue="Nsnf _Event Exposure"/>
val ue="ot hers"/>

"usageSt at eType" >

<restriction base="string">

<enuner ation
<enuneration
<enuneration
</restriction>
</ si npl eType>

<si nmpl eType nane=

val ue="1DEL"/ >
val ue="ACTI VE"/ >
val ue="BUSY"/ >

"registrationStateType">

<restriction base="string">

<enuner ation
<enuner ati on
<enuner ati on
</restriction>
</ si npl eType>

val ue="LOCKED"/ >
val ue="SHUTTI NG_DOM"/ >
val ue="UNLOCKED"/ >

<si npl eType nanme="NFType">
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<restriction base="string">
<enuner ati on val ue="NRF"/ >
<enuner ati on val ue="UDM'/ >
<enuner ation val ue="Awm"/ >
<enuneration val ue="SM"/ >
<enuneration val ue="AUSF"/ >
<enuner ati on val ue="NEF"/ >
<enuner ati on val ue="PCF"/ >
<enuneration val ue="SMsSF"/ >
<enuneration val ue="NSSF"/ >
<enuner ation val ue="UDR'/ >
<enuner ation val ue="GWC'/ >
<enuneration val ue="5G EIR'/ >
<enuneration val ue="SEPP"/ >
<enuner ation val ue="UPF"/ >
<enuner ation val ue="N3I W'/ >
<enuneration val ue="AF"/>
<enuneration val ue="UDSF"/ >
<enuner ation val ue="DN'/ >

</restriction>

</ si mpl eType>

<si npl eType nanme="operationSenmanti csType">
<restriction base="string">
<enuner ati on val ue=" REQUEST_RESPONSE"/ >
<enuner ati on val ue=" SUBSCRI BE_NOTI FY"/ >
</restriction>
</ si npl eType>

<conpl exType name="SAP" >
<sequence>
<el ement name="host" type="xn: host Type"/>
<el ement name="port" type="integer"/>
</ sequence>
</ conpl exType>

<conpl exType nane="host Type" >
<sequence>
<el ement nane="i pv4Address" type="string"/>
<el ement nane="i pv6Address" type="string"/>
<el ement name="fqdn" type="string"/>
</ sequence>

</ conpl exType>

<conpl exType nane="operationsList">
<sequence>
<el ement name="operati on" type="xn:operati onType" m nCccurs="1" maxCQccur s="unbounded"/ >
</ sequence>
</ conpl exType>

<conpl exType name="operati onType">
<sequence>
<el ement name="nanme" type="string"/>
<el ement name="al | onedNFTypes" type="xn: NFType"/>
<el ement nanme="operati onSemanti cs" type="xn: operati onSemanti csType"/>
</ sequence>
</ conpl exType>

<conpl exType nane="Measur enment TypeLi st">
<sequence nmi nCccurs="1" maxCccur s="unbounded" >
<el ement name="neasur enent Type" type="string"/>
</ sequence>
</ conpl exType>

<conpl exType nane="GPLi st" >
<sequence m nCccurs="1" maxCccur s="unbounded" >
<el ement nanme="gP" type="integer"/>
</ sequence>
</ conpl exType>

<conpl exType nane="Measur enment s" >
<sequence>
<el ement nane="neasur ement Types" type="xn: Measur ement TypeLi st"/>
<el erent name="GPs" type="xn:CGPList"/>
</ sequence>
</ conpl exType>

<conpl exType nane="Measur enment sLi st">
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<sequence>
<el ement nanme="neasurenents" type="xn: Measurenments" m nCccurs="1" maxCccur s="unbounded"/ >
</ sequence>
</ conpl exType>

<conpl exType nanme="GPLi st Type" >
<sequence m nCccurs="1" maxCccur s="unbounded" >
<el ement name="GP" type="integer"/>
</ sequence>
</ conpl exType>

<conpl exType nane="KPI NaneLi st ">
<sequence mi nCccurs="1" maxCccur s="unbounded" >
<el ement nane="kP| Name" type="string"/>
</ sequence>
</ conpl exType>

<conpl exType nanme="KPI| s" >
<sequence>
<el ement name="kPI Types" type="xn: KPI NameLi st"/>
<el ement name="GPs" type="xn:GPList"/>
</ sequence>
</ conpl exType>

<conpl exType nane="KPI sLi st">
<sequence>
<el ement name="kPIs" type="xn:KPlIs" m nCccurs="1" maxCccur s="unbounded"/ >
</ sequence>
</ conpl exType>

<si npl eType nane="directi onType">
<list>
<si npl eType>
<restriction base="string">
<enuner ation val ue="increasing"/>
<enuner ati on val ue="decreasi ng"/>
</restriction>
</ si npl eType>
</list>
</ si nmpl eType>

<conpl exType name="t hr shol dPackType" >
<sequence m nCccurs="1" maxCccur s="unbounded" >
<el ement name="t hr eshol dPackEl ement" type="xn:threshol dPackEl ement Type"/>
</ sequence>
</ conpl exType>

<conpl exType nane="t hr eshol dPackEl enent Type" >
<al | >
<el ement name="t hreshol dval ue" type="string"/>
<el ement name="t hreshol dLevel " type="integer"/>
<el ement name="hysteresis" type="decimal" m nCccurs="0"/>
</all>
</ conpl exType>

<conpl exType name="t hr eshol dl nf oType" >
<al | >
<el ement nanme="neasur enent Type" type="string"/>
<el ement name="direction" type=" xn:directionType"/>
<el ement name="t hr eshol dPack" type=" xn:thrshol dPackType"/>
</all>
</ conpl exType>

<conpl exType nanme="t hr eshol dI nf oLi st Type" >
<sequence nmi nCccurs="1" maxCccur s="unbounded" >
<el ement name="Thr eshol dl nf oEl enment" type="xn:threshol dl nfoType"/>
</ sequence>
</ conpl exType>

<si npl eType nane="ScopeType" >
<restriction base="string">
<enuner ati on val ue="BASE_ONLY"/ >
<enuner ation val ue="BASE_ALL"/>
<enurer ati on val ue="BASE_NTH_LEVEL"/ >
<enuner ati on val ue="BASE_SUBTREE"/ >
</restriction>
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</ si nmpl eType>

<conpl exType name="Scope" >
<sequence>
<el ement name="scopeType" type="xn: ScopeType"/>
<el ement name="scopelLevel " type="integer" m nCccurs="0"/>
</ sequence>
</ conpl exType>

<l-- Generic Network Resources | RP NRM cl ass associ ated XM el enents -->

<el ement name="SubNet wor k" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all >
<el ement name="dnPrefi x" m nCccurs="0"/>
<el ement name="user Label "/ >
<el ement name="user Def i nedNet wor kType"/ >
<el ement name="set Of Mcc" m nCccurs="0"/>
<el ement name="priority" type="integer" m nCccurs="0"/>
<el ement name="neasurenentsList" type="xn: MeasurenentsList" m nCccurs="0"/>
<el ement name="kPI sList" type="xn:KPIsList" mnCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el enent ref="xn: SubNet wor k"/>
<el ement ref="xn: ManagedEl emrent "/ >
<el ement ref="xn: MeCont ext"/>
<el ement ref ="xn: Managenent Node"/ >
<el ement ref="xn:|RPAgent"/>
<el ement ref="xn: SubNet wor kOpt i onal | yCont ai nedNr nCl ass"/ >
<el ement ref ="xn: VsDat aCont ai ner"/ >
<el ement ref="xn: Threshol dMoni t ori ngCapabi lity"/>
<el ement ref="xn: Threshol dMonitor"/>
<el ement ref="xn: Measurenent Control "/ >
<el ement ref="xn: NtfSubscriptionControl"/>
</ choi ce>
<choi ce m nCccurs="0" naxCQccurs="1">
<el ement ref="sp: ESPolicies"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement name="ManagedEl enment " >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<el ement name="dnPrefix"/>
<el ement name="nanagedEl ement TypeLi st" type="xn: managedEl ement TypeLi st Type"
m nCccurs="0"/>
<el ement name="user Label "/ >
<el ement name="vendor Nanme"/>
<el ement name="user Defi nedState"/>
<el ement name="| ocati onNane"/ >
<el ement name="swersi on"/>
<el erent nanme="rmanagedBy" type="xn:dnList" m nCccurs="0"/>
<el ement name="priority" type="integer" mnCccurs="0"/>
<el ement nanme="neasurenentsList" type="xn: MeasurenentsList" m nOccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxQccurs="unbounded" >
<el ement ref="xn:|RPAgent"/>
<el ement ref="xn: ManagedEl enent Qpti onal | yCont ai nedNr nCl ass"/ >
<el ement ref ="xn: VsDat aCont ai ner"/ >
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<el ement ref="xn: Threshol dMoni t ori ngCapabi lity"/>
<el ement ref="xn: Threshol dhvoni tor"/>
<el ement ref="xn: Measur ement Control "/ >
<el ement ref="xn: NtfSubscriptionControl"/>
</ choi ce>

</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement name="ManagedFuncti on">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all >

<el ement name="user Label " type="string"/>
<el ement name="vnf Par anet ersLi st" type="xn: vnf ParanetersLi st Type"/>
<el ement nanme="peePar anetersLi st" type="xn: peeParanetersLi st Type"/>
<el ement name="priority" type="integer" mnCccurs="0"/>

<el ement name="neasurenentsList" type="xn: MeasurenentsList" m nCccurs="0"/>

<lall>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxQccur s="unbounded" >
<el ement ref ="xn: VsDat aCont ai ner"/>
<el ement ref="xn: EP_RP"/>
<el ement ref="xn: Threshol dMoni t ori ngCapabi lity"/>
<el ement ref="xn: Threshol dMonitor"/>
<el enent ref="xn: Measurenent Control "/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement nane="ManagedNFServi ce" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<el ement name="user Label " type="string"/>
<el ement name="nFServi ceType" type="xn:nFServi ceType"/>
<el ement nanme="Adm ni strativeState" type="xn: pMAdm ni strativeStateType"/>
<el ement nanme="(Cperational State" type="xn: pMX)erational StateType"/>
<el ement name="usageState" type="xn:usageStateType"/>
<el ement nanme="regi strati onState" type="xn:registrati onStateType"/>
<el ement name="sAP" type="xn: SAP" m nCccurs="0"/>
<el enent name="operations" type="xn:operationsList" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" nmaxCQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
<el enent ref="xn: Threshol dMoni t ori ngCapability"/>
<el ement ref="xn: Threshol dMvonitor"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement nanme="MeCont ext" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nQccurs="0">
<conpl exType>
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<all>
<el enment name="dnPrefi x" m nCccurs="0"/>
</all>
</ conpl exType>
</ el enent >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: ManagedEl emrent"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement nanme="Managenent Node" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: Nrnd ass" >
<sequence>
<el ement name="attributes" m nQccurs="0">
<conpl exType>
<all>
<el ement nanme="user Label "/ >
<el ement nanme="vendor Nane"/ >
<el enent nanme="1| ocati onNane"/ >
<el ement name="nanagedEl emrent s" type="xn:dnLi st" m nCccurs="0"/>
<el ement name="sw\Version"/>
<el ement name="user Defi nedState"/ >
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxQccur s="unbounded" >
<el ement ref="xn:|RPAgent"/>
<el ement ref ="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement nane="Measur erment Control ">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnCl ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all >
<el ement name="pMAdm ni strativeState" type="xn: pMAdm ni strativeStateType"/>
<el ement name="pMMXerati onal State" type="xn: pMXerati onal StateType"/>
<el ement name="def aul t Fi | eBasedG" type="integer"/>
<el ement name="defaul t Fi | eReporti ngPeriod" type="integer"/>
<el ement name="defaul t Fi |l eLocation" type="string"/>
<el ement nane="def aul t StreanBasedG™" type="integer"/>
<el ement nane="def aul t Streanifarget" type="string"/>
<fall>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccurs="unbounded" >
<el ement ref="xn: Measur ement Reader"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el enent nanme="Measur enent Reader " >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement nanme="attributes" m nQccurs="0">
<conpl exType>
<all>
<el ement name="neasur enent Types"/ >
<el ement nanme="fil eBasedG" type="integer" m nCccurs="0"/>
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<el ement name="fil eReportingPeriod" type="integer" m nCccurs="0"/>
<el ement nanme="fil eLocati on" type="string" m nCccurs="0"/>
<el ement nanme="streanBasedGP" type="integer" m nCccurs="0"/>
<el ement nanme="streanlarget" type="string" m nCccurs="0"/>
<el ement name="managedChj ect DNsBasi ¢" type="xn:dnList" m nCccurs="0"/>
<el ement name="nanagedObj ect DNs" type="xn:dnList" m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement nanme="| RPAgent ">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<all >
<el ement ref="xn:systenDN' m nCccurs="0"/>
</all>
</ conpl exType>
</ el ement >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement name="EP_RP">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<el ement name="far EndEntity" type="xn:dn" m nCccurs="0"/>
<el ement name="user Label " type="string" m nCccurs="0"/>
<el ement name="neasurenentsList" type="xn: MeasurenentsList" m nOccurs="0"/>
</all>
</ conpl exType>
</ el ement >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el enent nane="VsDat aCont ai ner" >
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: Nrnd ass" >
<sequence>
<el ement name="attributes" m nQccurs="0">
<conpl exType>
<all>
<el ement nanme="vsDat aType"/>
<el ement nanme="vsDat aFor mat Ver si on"/ >
<el ement ref="xn:vsData"/>
<lall>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxQccur s="unbounded" >
<el ement ref="xn: VsDat aCont ai ner"/>
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement name="Thr eshol dMoni t ori ngCapabi i ty">
<conpl exType>
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<conpl exCont ent >
<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement nanme="attributes" m nCccurs="0">
<conpl exType>
<al | >
<el ement nane="supportedMonitori ngGPs" type="xn: GPLi st Type"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: Threshol dMoni t ori ngCapabi | i t yOpti onal | yCont ai nedNr nCl ass"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement name="Heart beat Control ">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass" >
<sequence>
<el enent name="attri butes" m nCccurs="0">
<conpl exType>
<all >
<el ement name="heartbeat Nt f Peri od" type="integer"/>
<el ement name="triggerHeartbeatNtf" type="bool ean"/>
</all>
</ conpl exType>
</ el ement >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el emrent name="Thr eshol d\bni tor">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnC ass">
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<el ement nanme="t hreshol dl nfoLi st" type="xn:threshol dl nfoLi st Type"/>
<el ement name="nonitoringG" type="integer"/>
<el ement name="nonitoringNotifTarget" type="string"/>
<el ement nane="noni t oredl CCNanme" type="string"/>
<el ement name="noni t or edChj ect DNs" type="xn: dnList"/>
</all>
</ conpl exType>
</ el ement >
<choi ce m nCccurs="0" maxCccur s="unbounded" >
<el ement ref="xn: Threshol dMoni t or Opti onal | yCont ai nedNr nCl ass"/ >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<el ement name="Ntf Subscri pti onControl ">
<conpl exType>
<conpl exCont ent >
<ext ensi on base="xn: NrnmC ass" >
<sequence>
<el ement name="attributes" m nCccurs="0">
<conpl exType>
<al | >
<el ement name="notificati onReci pi ent Address" type="string"/>
<el ement nanme="notificati onTypes" type="string" m nCccurs="0" />
<el ement nanme="scope" type="xn:Scope"/>
<el ement nanme="notificationFilter" type="string" mnCccurs="0" />
</all>
</ conpl exType>
</ el ement >

ETSI



3GPP TS 28.623 version 16.6.0 Release 16 31 ETSI TS 128 623 V16.6.0 (2021-01)

<choi ce m nCccurs="0" naxQccurs="1">
<el enent ref="xn: Heartbeat Control "/ >

</ choi ce>

</ sequence>

</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ el ement >

<l

| RPAgent |1 CC attributes
-->

<el ement name="systenDN' type="xn:dn"/>

<l--

VsDat aCont ai ner NRM cl ass vsData attribute associated enpty XM el enent
-->

<conpl exType nanme="vsData"/>
<el ement name="vsData" type="xn:vsData"/>

<l--
Abstract head XM. elenent for all XM. el enents associated to further

NRM cl asses optionally contai ned under SubNetwork NRM cl ass
-->

<el enent
name=" SubNet wor kOpt i onal | yCont ai nedNr nCl ass"
type="xn: NrnC ass"
abstract="true"

/>

<l--
Abstract head XM. elenent for all XM el enents associated to further

NRM cl asses optionally contai ned under ManagedEl emrent NRM cl ass
-->

<el enent
nanme="ManagedEl enent Opt i onal | yCont ai nedNr nCl ass"
type="xn: N\rnC ass"
abstract="true"

/>

<l--
Abstract head XM. elenent for all XM el enents associated to further

NRM cl asses optionally contained under Threshol dvbnitoringCapability NRM cl ass
-->

<el enment
nane="Thr eshol dMbni t ori ngCapabi | i t yOpti onal | yCont ai nedNr nCJ ass"
type="xn: N\rnC ass"
abstract="true"

/>

<l --
Abstract head XML elenent for all XM el enents associated to further

NRM cl asses optionally contai ned under Threshol dMonitor NRM cl ass
-->

<el enment
name="Thr eshol dMbni t or Opt i onal | yCont ai nedNr nCl ass”
type="xn: NrnC ass"
abstract="true"

/>

</ schema>
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Annex C (normative):
OpenAPI definitions

C.1 General

This annex contains the OpenAPI definition of the Generic NRM in YAML format.
The Information Service (1S) of the Generic NRM is defined in 3GPP TS 28.622 [4].
Mapping rules to produce the OpenAPI definition based on the | S are defined in 3GPP TS 32.160 [14].

C.2 Void
C.3 Void

C.4  Solution Set (SS) definitions
C.4.1 Void
C.4.2 Void

C.4.2a OpenAPI document "comDefs.yaml"

openapi: 3.0.1
i nfo:
title: Common Type Definitions
version: 16.6.0
description: >-
OAS 3.0.1 specification of comon type definitions in the Generic NRM
© 2020, 3GPP Organizational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.
ext er nal Docs:
description: 3GPP TS 28.623; Generic NRM Common type definitions
url: http://ww. 3gpp. org/ftp/ Specs/ archi ve/ 28_seri es/ 28. 623/
paths: {}
conponent s:
schenas:

Fl oat :
type: nunber
format: fl oat

Dat eTi ne:
type: string
format: date-Tine

Dn:
type: string
DnLi st :
type: array
items:
$ref: '#/ conponents/schenas/Dn'

Mec:

type: string

pattern: '~[0-9]{3}%
Mhc:

type: string

pattern: '~[0-9]{2,3}$%
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Pl ml d:
type: object
properties:

ncce:
$ref: '#/ conponents/schemas/ Mc'
mmc:
$ref: '#/ conponents/schemas/ Mc'
required:
- ntc
- mc
Fqdn:
type: string

Uri:
type: string

| pv4Addr :
type: string
pattern: "~(([0-9]|[1-9][0-9]|1[0-9][0-9]|2[0-4][0-9]|25[0-5])\.){3}([0-9]|[1-9][0-9]]1[O-
9][0-9]|2[0-4][0-9]|25[0-5]) %'
exanpl e: '198.51.100.1'
| pv6Addr :
type: string
all Of:

- pattern: "~A((:](0?|([1-9a-f][0-9a-f]{0O, 3}))) ) ((0?] ([1-9a-f][0-9a-
f1{0.3})): ){0 6} (:1(0?]([1-9a-f][0-9a-f]{0,3})))$
- pattern: "AC(([7]+){7H([7]0)) [ (C(LMT+)*[M 1020 ([N ] +) 57149 2) &
exanpl e: ' 2001: db8: 85a3: : 8a2e: 370: 7334'
| pv6Prefix:
type: string
all O :
- pattern: "A((:](0?]([1-9a-f][0-9a-f]{0,3}))):)((0?|([1-9a-f][0-9a-
£1{0,3})):){0,6}(:[(0?] ([1-9a-f][0-9a-f]{0,3}))) (\/(([0-9])| ([0-9]{2})] (1[0-1][0-9])|(12[0-8])))$
- pattern: CAC(([M]+){7H([ 1) IO T+) [ 10 20 (D T+) 2 [ 19 2)) (V. 9§

exanpl e: ' 2001: db8: abcd: 12: : 0/ 64'

Admi ni strativeState:
type: string
enum

- LOCKED
- UNLOCKED

Oper ational State:
type: string
enum

- ENABLED
- DI SABLED

UsageSt at e:
type: string
enum

- | DEL
- ACTI VE
- BUSY

Attribut eNameVal uePai r Set :
description: >-
The key of this map is the attribute name, and the value the attribute val ue.
type: object
m nProperties: 1
addi ti onal Properti es:
nul | abl e: true
Attri but eVal ueChangeSet :
description: >-
The first array itemcontains the attribute name value pairs with the new val ues,
and the second array itemthe attribute nane value pairs with the optional old val ues.
type: array
items:
$ref: ' #/ conponents/schemas/ Attribut eNaneVal uePair Set'
mnltenms: 1
maxltems: 2

Filter:

type: string
Syst enDN:

type: string

Notificationld:

type: integer
Noti fi cati onType:
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oneC :

- $ref: 'faul t MaS. yan #/ conponent s/ schermas/ Al armNot i fi cati onTypes'

- $ref: 'provwnS. yam #/ conponent s/ schenas/ CmiNot i fi cati onTypes'

- $ref: 'perfMS. yanm #/ conponent s/ schenas/ Per f Noti fi cati onTypes'
$ref: 'heartbeatNtf.yamnl #/ conmponent s/ schemas/ Hear t beat Noti fi cati onTypes'
The enum bel ow will be replaced by a reference once notification
types are defined in "Fil eDat aReporti ngvhS. yanm "
type: string
enum

- notifyFil eReady

- notifyFilePreparationError
Noti fi cati onHeader:

v

type: object
properties:
href:

$ref: '#/ conponents/schenas/Uri'
notificationld:

$ref: '#/ conponents/schenmas/ Notificationld
notificationType:

$ref: ' #/ components/schemas/ Notificati onType'
event Ti me:

$ref: '#/ conponents/schemas/ Dat eTi ne'
syst enDN:

$ref: ' #/ component s/ schemas/ Syst enDN

required:

- href
- notificationld
- notificationType
- eventTime
- systenDN

Err or Response:
description: >-
Def ault schenm for the response nessage body in case the request
is not successful.
type: object
properties:
error:
type: object
properties:
errorlnfo:
type: string

C.4.3 OpenAPI document "genericNrm.yaml|"

openapi: 3.0.1
info
title: CGeneric NRM
version: 16.6.0
description: >-
OAS 3.0.1 definition of the Generic NRM
© 2020, 3GPP Organizational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO)
Al rights reserved
ext er nal Docs
description: 3GPP TS 28.623 V16.5.0; Ceneric NRM
url: http://ww. 3gpp. org/ ftp/ Specs/ archi ve/ 28_seri es/ 28. 623/
paths: {}
conponents:
schenas:

e Definition of typesS----------------mmmm -

Regi strationState:
type: string
enum

- REG STERED
- DEREG STERED

Vnf Par anet er :
type: object
properties:

vnf | nst ancel d:
type: string

vnfdl d:
type: string
flavourld:

type: string
aut oScal abl e:
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type: bool ean
SitelLatitude:
type: nunber
format: fl oat
m ni num -90
maxi mum 90
Si teLongi t ude:
type: nunber
format: float
m ni num -180
maxi mum 180
PeePar anet er :
type: object
properties:
siteldentification:
type: string
siteDescription:
type: string
sitelLatitude:
$ref: ' #/ components/schenmas/ Sitelatitude'
si t eLongi t ude:
$ref: '#/ conponents/schenas/Sitelongitude'
equi pnment Type:
type: string
envi ronment Type:
type: string
power I nt erface:
type: string
Thr eshol dl nf o:
type: object
properties:
threshol dDi recti on:
type: string
enum
- UP
- DOMWN
- UP_AND_DOMN
t hr eshol dVal ue:
oneCx :
- type: integer

- $ref: 'conDefs.yanl #/ conponent s/ schemas/ Fl oat"'

hyst eresi s:
oneCf :
- type: integer
mni mum 0
- type: nunber
format: fl oat
m ni mum 0

Qperati on:
type: object
properties:

nane:

type: string
al | onedNFTypes:

$ref: ' #/ conponents/schenas/ NFType'
operati onSemanti cs:

$ref: '#/ conponents/schenas/ Qperati onSenantics'

NFType:
type: string
description: ' NF name defined in TS 23.501'
enum
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- UDSF
- DN
Fqdn:
type: string
Qper ati onSemanti cs:
type: string
enum
- REQUEST_RESPONSE
- SUBSCRI BE_NOTI FY
SAP:
type: object
properties:
host :
$ref: '#/ conponents/schemas/ Host Addr'
port:
type: integer
NFSer vi ceType:
type: string
enum
- Nanf _Communi cati on
- Nanf _Event Exposure
- Nanf _Mr
- Nanf_Location
- Nsnf_PDUSessi on
- Nsnf_Event Exposure
- Ohers
Host Addr :
oneC :
- $ref: '#/ conponents/schemas/ | pv4Addr'
- $ref: '#/ components/schemas/ | pv6Addr'
- $ref: '#/ components/schemas/ Fqdn'
| pv4Addr :
type: string
pattern: '~(([0-9]|[1-9][0-9]|1[0-9][0-9]|2[0-4][0-9]]|25[0-5])\.){3}([0-9]|[1-9][0-9]|1[O-
9][0-9]| 2[0-4][0-9]|25[0-5])9%'
exanpl e: '198.51.100.1'
| pv6Addr :
type: string
all O :
- pattern: "A((:](0?]([1-9a-f][0-9a-f]1{0,3}))):)((0?|([1-9a-f][0-9a-
f1{0,3})):){0,6}(:](0?] ([1-9a-f][0-9a-f]{0,3})))$
- pattern: "ACC([M: ]+ {7H([ 1) (LN
exanpl e: ' 2001: db8: 85a3: : 8a2e: 370: 7334’

| pv6Prefix:
type: string
all O :
- pattern: "~((:](0?]([1-9a-f][0-9a-f]{0,3}))):)((0?|([1-9a-f][0-9a-
£1{0,3})):){0,6}(:1(0?|([1-9a-f][0-9a-f]{0,3}))) (\/(([0-9])|([0-9]{2})] (1[0-1][0-9])]|(12[0-8])))¥'
- pattern: "ACCIA T+ {7HIAN T H)) L (CI T+ )[R H) 20 ([ ] +)*[MTH)2)) (V.9 §

exanpl e: ' 2001: db8: abcd: 12: : 0/ 64'
Transport Prot ocol :
anyCf :
- type: string
enum
- TCP
- type: string
Support edPer f Metri cG oup:
type: object
properties:
performanceMetrics:
type: array
items:
type: string
granul ari tyPeri ods:
type: array
items:
type: integer
mnimum 1
reporti ngMet hods:
type: array
itemns:
type: string
enum
- FI LE_BASED LOC SET_BY_PRODUCER
- FILE_BASED LOC_SET_BY_CONSUMER
- STREAM BASED
nmoni t or Granul ari t yPeri ods:
type: array
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items:
type: integer
mnimm 1
ReportingCrl:
onef:
- type: object
properties:
fil eReportingPeriod:
type: integer
- type: object
properties:
fil eReportingPeriod:
type: integer
fileLocation:
$ref: 'conDefs.yan #/ conponent s/ schemas/ Uri'
- type: object
properties:
st reaniar get :
$ref: 'conDefs.yanl #/ conponent s/ schenas/ Uri'
Scope:
type: object
properties:
scopeType:
type: string
enum
- BASE_ONLY
- BASE ALL
- BASE_NTH_LEVEL
- BASE_SUBTREE
scopelevel :
type: integer

e Definition of types used in Trace control NRMfragment------------------

tj JobType- Type:
type: string
description: Specifies whether the TraceJob represents only M, Logged MBSFN MDT, Trace or a
conbi ned Trace and MDT job. Applicable for Trace, MDT, RCEF and RLF reporting. See 3GPP TS 32.422
clause 5.9a for additional details.
enum
- | MVEDI ATE_MDT_ONLY
- LOGGED _MDT_ONLY
- TRACE_ONLY
- | MVEDI ATE_MDT AND TRACE
- RLF_REPORT_ONLY
- RCEF_REPORT_ONLY
- LOGGED_MBSFN_MDT

tjListOflnterfaces-Type:
description: The interfaces to be recorded in the Network El ement. See 3GPP TS 32.422 cl ause
5.5 for additional details.
type: object
properties:
MSCSer ver | nt er f aces:

type: array
itemns:
type: string
enum
- A
- lu-CS
- M
- MAP-G
- MAP-B
- MAP-E
- MAP-F
- MAP-D
- MAP-C
- CAP
MAW nt er f aces:
type: array
itemns:
type: string
enum
- M
- Nb-UP
- lu-UP
RNCI nt er f aces:
type: array
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items:
type: string
enum
- lu-Cs
- lu-PS
- lur
- lub
- W
SGSNI nt er f aces:
type: array
itemns:
type: string
enum
- G
- lu-PS
- G
- MAP-G
- MAP- &d
- MAP-G&f
- Ge
- G
- Sed
- 4
- S3
- S13
GGSNI nt er f aces:
type: array
items:
type: string
enum
- G
- G
- G
S- CSCFI nt er f aces:
type: array
itens:
type: string
enum

P- CSCFI nt er f aces:
type: array
itens:

type: string
enum

- Gm

- Mwv

| - CSCFI nt er f aces:
type: array
itens:

type: string
enum

MRFCI nt er f aces:
type: array
itens:

type: string
enum

- M

- M

MSCFI nt er f aces:
type: array
items:

type: string
enum

- M

-M

- M

| BCFI nt er f aces:
type: array
itens:

type: string
enum
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- Ix
- WK
E- CSCFI nt er f aces:
type: array
itens:
type: string
enum
- Mv
- M
- Mn
- M/ My
BGCFI nt er f aces:
type: array
itens:
type: string
enum
- M
- M
- MW
ASl nterf aces:
type: array
itens:
type: string
enum
- Dh
- Sh
- IsC
- U
HSSI nt er f aces:
type: array
items:
type: string
enum
- MAP-C
- MAP-D
- &
- G
- X
- Sed
- S6a
- Sh
El RI nterfaces:
type: array
items:
type: string
enum
- MAP-F
- 813
- MAP-G&
BM SCI nt er f aces:
type: array
items:
type: string
enum
- G
MVEI nt er f aces:
type: array
itens:
type: string
enum
- S1- MMVE
- S3
- S6a
- S10
- S11
- S13
SGN nt er f aces:
type: array
items:
type: string
enum
- 4
- S5
- S8
- Sl11
- &xc
PDN_GW nt er f aces:
type: array

ETSI

ETSI TS 128 623 V16.6.0 (2021-01)



3GPP TS 28.623 version 16.6.0 Release 16 40

items:
type: string
enum
- S2a
- S2b
- S2c
- S5
- S6b
- X
- S8
- SG
eNBl nt erf aces:
type: array
itens:
type: string
enum
- S1- MVE
- X2
en- gNBl nt er f aces:
type: array
itens:
type: string
enum
- S1- MMVE
- X2
- Wu
- F1-C
- B
AVFI nt er f aces:
type: array
items:
type: string
enum
- N1

AUSFI nt er f aces:
type: array
itemns:

type: string
enum

- N12

- N13

NEFI nt er f aces:
type: array
itens:

type: string
enum

NRFI nt er f aces:
type: array
itens:

type: string
enum
- N27

NSSFI nt er f aces:
type: array
items:

type: string
enum

- N22

- N31

PCFI nt er f aces:
type: array
items:

type: string
enum

- N5

- N7
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- N15
SMFI nt erf aces:
type: array
itens:
type: string
enum
- M
- N7
- N10
- N11
- S5-C
SMSFI nt er f aces:
type: array
items:
type: string
enum
- N20
- N21
UDM nt er f aces:
type: array
items:
type: string
enum
- N8
- N10
- N13
- N21
UPFI nt er f aces:
type: array
itens:
type: string
enum
- N
ng- eNBl nt er f aces:
type: array
items:
type: string
enum
- NG C
- Xn-C
- Wu
gNB- CU- CPI nt er f aces:
type: array
items:
type: string
enum
- NGC
- Xn-C
- Wu
- F1-C
- E1
- X2-C
gNB- CU- UPI nt er f aces:
type: array
itens:
type: string
enum
- B
gNB- DUl nt er f aces:
type: array
items:
type: string
enum
- F1-C

tj Li st Of NeTypes- Type:

ETSI TS 128 623 V16.6.0 (2021-01)

description: The Network El enent types where Trace Session activation is needed. See 3GPP TS

32.422 clause 5.4 for additional details.

type: array
itens:
type: string
enum
- MSC_SERVER
- SGSN
- MoW
- GGSN
- RNC
- BM_SC
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- MMVE
- SGW

- PGW

- ENB

- EN._G\B

- GNB_CU CP
- GNB_CU P
- GNB_DU

tj PLMNTaget - Type:
type: object
description: The PLMN for which sessions shall be selected in the Trace Session in case of
managenment based activation when several PLMNs are supported in the RAN (this nmeans that shared
cells and not shared cells are allowed for the specified PLMN. Note that the PLMN Target m ght
differ fromthe PLMN specified in the Trace Reference, as that specifies the PLMN that is containing
the managenent systemrequesting the Trace Session fromthe NE. See 3GPP TS 32.422 cl ause 5.9b for
additional details.
properties:
nce:
$ref: ' conDefs.yam #/ conponent s/ schenmas/ Mcc'
mmc:
$ref: 'conDefs.yan #/ conponent s/ schemas/ Mhc'
required:
- ntc
- mc

tj Stream ngTraceConsuner URI - Type:
type: string
description: The URI of the Trace Reporting MS consuner (see 3GPP TS 28.532) to which the
Trace records shall be sent. See 3GPP TS 32.422 clause 5.9 for additional details.
format: uri

tj TraceCol | ecti onEntityAddress- Type:
description: The |P address to which the Trace records shall be transferred. See 3GPP TS
32.422 clause 5.9 for additional details.
one(f:
- $ref: '#/ conponents/schenas/ | pv4Addr'
- $ref: '#/ components/schemas/ | pv6Addr'

tj TraceDept h- Type:
description: Specifies how detailed information should be recorded in the Network El ement. The
Trace Depth is a pareneter for Trace Session level, i.e., the Trace Depth is the same for all of the
NEs to be traced in the sane Trace Session. See 3GPP TS 32.422 clause 5.3 for additional details.
type: string
enum
- M N MM
- MEDI UM
- MAXI MUM
- VENDORM NI MUM
- VENDORMEDI UM
- VENDORMAXI MUM

tj TraceRef erence- Type:
type: object
description: The Trace Reference paraneter shall be globally unique, therefore the Trace
Ref erence shall conpose as follows - MCC+MNC+Trace | D, where the MCC and MNC are conming with the
Trace activation request fromthe nanagenent systemto identify one PLMN containing the managenent
system and Trace IDis a 3 byte Cctet String. See 3GPP TS 32.422 clause 5.6 for additional details.
properties:
nce:
$ref: 'conDefs.yan #/ conponent s/ schemas/ Mcc'
mmc:
$ref: ' conDefs.yamn #/ conponent s/ schenmas/ Whc'
tracel d:
type: integer
required:
- ntc
- mc
- traceld

tj TraceReporti ngFor mat - Type:
type: string
description: Specifies whether file-based or stream ng reporting shall be used for this Trace
Session. See 3GPP TS 32.422 clause 5.11 for additional details.
enum
- FI LE- BASED
- STREAM NG
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tj TraceTar get - Type:
type: object
description: Trace target conveying both the type and value of the target ID. For additional
details see 3GPP TS 32.422
properties:
Tar get | dType:
type: string
enum
- 1 MBI
- | MEI
- | MEI SV
- PUBLIC.ID
- UTRAN_CELL
- E- UTRAN_CELL
- NG RAN_CELL
- eNB
- RNC
- gNB
- SUPI
Tar get | dval ue:
type: string
required:
- Target|dType
- Target|dval ue

tj TriggeringEvent - Type:
type: object
description: Specifies when to start a Trace Recordi ng Session and whi ch nessage shall be
recorded first, when to stop a Trace Recordi ng Session and whi ch message shall be recorded | ast
respectively. See 3GPP TS 32.422 clause 5.1 for additional detials.
properties:
Net wor KEI enent :
type: string
enum
- MSC_SERVER
- SGSN

- GGSN

Event Bi t nap:
type: integer
required:
- Net wor kKEl ermrent
- EventBitmap

tj MDTAnonym zat i onCf Dat a- Type:
description: Specifies |evel of MDT anonymization. For additional details see 3GPP TS 32.422
clause 5.10.12.
type: string

enum
- NO_I DENTI TY
- TAC OF_| MEl

t j MDTAr eaConf i gur ati onFor Nei ghCel | - Type:
description: Used for | ogged NR MDT and defines the area for which UE is requested to perform
measur enent | oggi ng for nei ghbour cells which have Iist of frequencies. For additional details see
3GPP TS 32.422 cl ause 5.10. 26.
type: array
items:
type: object
properties:
frequency:
type: string
cell:
type: string

t j MDTAr eaScope- Type:
description: defines the area in terms or Cells or Tracking Area/ Routing Areal/location Area
where the MDT data collection shall take place. For additional details see 3GPP TS 32.422 cl ause
5.10. 2.
all O :
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- $ref: 'conDefs.yamn #/ conmponent s/ schemas/ DnLi st

tj MDTCol | ecti onPeri odRr nit e- Type

description: See details in 3GPP TS 32.422 cl ause 5.10.20
type: string
enum

- 250ms

- 500ms

- 1000mns

- 2000ms

- 3000ms

- 4000ms

- 6000ms

- 8000ms

- 12000mns

- 16000mns

- 20000ns

- 24000ns

- 28000mns

- 32000ns

- 64000ns

tj MDTCol | ecti onPeri odRr mnt s- Type

description: See details in 3GPP TS 32.422 clause 5.10.21
type: string
enum

- 1024ns

- 1280ns

- 2048ns

- 2560mns

- 5120ms

- 10240ns

- 1nin

tj MDTCol | ecti onPeri odRr "\NR- Type
description: See details in 3GPP TS 32.422 cl ause
type: string
enum
- 1024ms
- 1280ms
- 2048ms
- 5120ms
- 10240mns
- 60000ms

tj MDTEvent Li st For Tri gger edMeasur enent - Type
description: See details in 3GPP TS 32.422 cl ause 5.10.28
type: string
enum
- OUT_OF_COVERAGE
- A2_EVENT

tj MDTEvent Thr eshol d- Type
description: See details in 3GPP TS 32.422 clause 5.10.7, 5.10.7a, 5.10.13 and 5.10.14
type: object
properties:
Event Thr eshol dRSRP
type: integer
m nimum 0O
maxi mum 97
Event Thr eshol dRSRQ
type: integer
mni mum O
maxi mum 34
Event Thr eshol d1F
type: object
properties:
CPI CH_RSCP
type: integer
mni mum -120
maxi mum 25
CPI CH_EcNo
type: integer
mni mum -24
maxi mum O
Pat hLoss:
type: integer
m ni mum 30
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maxi mum 165
Event Thr eshol d1l :
type: integer
m ni num -120
maxi mum 25

tj MDTLi st Of Measur enent s- Type:
description: See details in 3GPP TS 32.422 clause 5.10.3 for details.
type: object
properties:
UMTS:
type: array
items:
type: string
enum

Ssssasans

LTE:
type: array
itemns:
type: string
enum

_EVENT_TRI GGERED

EEEEE RS

NR:
type: array
items:
type: string
enum

TS ESPAE

tj MDTLoggi ngDur at i on- Type:
description: See details in 3GPP TS 32.422 cl ause 5.10.9.
type: string
enum
- 600s
- 1200s
- 2400s
- 3600s
- 5400s
- 7200s

tj MDTLoggi ngl nt erval - Type:

description: See details in 3GPP TS 32.422 clause 5.10.8.
type: string
enum

- 1.28s

- 2.56s

- 5.12s

- 10. 24s

- 20.48s

- 30.72s

- 40. 96s

- 61.44s
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t j MDTMBSFNAr ealLi st - Type:

description: See details in 3GPP TS 32.422 cl ause 5.10. 25.

type: array
itens:
type: object
properties:
nbsf nAr eal d:
type: integer
m ni mum 1
earfcn:
type: integer
mnimm 1
required:
- nbsfnAreald
- earfcn

tj MDTMeasur enent Per i odLTE- Type:

description: See details in 3GPP TS 32.422 cl ause 5.10. 23.

type: string
enum

- 1024ns

- 1280ms

- 2048ns

- 2560ns

- 5120mns

- 10240ns

- 1nmin

tj MDTMeasur enent Per i odUMTS- Type:

description: See details in 3GPP TS 32.422 cl ause 5.10.22.

type: string
enum
- 250ms
- 500ms
- 1000ms
- 2000ms
- 3000ms
- 4000ms
- 6000ms
- 8000ms
- 12000ns
- 16000mns
- 20000mns
- 24000mns
- 28000ns
- 32000mns
- 64000mns

tj MDTMeasur ement Quant i ty- Type:

description: See details in 3GPP TS 32.422 cl ause 5.10.15.

type: string
enum
- CPI CH_EcNo
- CPI CH_RSCP
- PathLoss

tj MDTPLM.i st - Type:

description: See details in 3GPP TS 32.422 cl ause 5.10. 24.

type: array
items:
type: object
properties:
nce:
$ref: 'conDefs.yam #/ conponent s/ schemas/ Mcc'
mmc:
$ref: 'conDefs.yan #/ conponent s/ schemas/ Mhc'
required:
- ntc
- mc
maxltens: 16

tj MDTPosi ti oni ngMet hod- Type:

description: See details in 3GPP TS 32.422 cl ause 5.10.19.

type: string
enum

- GNSs

- E-CELL_ID
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t j MDTRepor t Anount - Type
description: See details in 3GPP TS 32.422 cl ause 5.10.6
type: string
enum

'
R oOANPRF
»

- 32
- 64
- INFINITY

tj MDTReporti ngTri gger - Type
description: See details in 3GPP TS 32.422 clause 5.10.4
type: array
items:
type: string
enum
- PERI ODI CAL
- A2_FOR_LTE
- 1F_FOR_UMIS
- 11 _FOR_UMIS_MCPS_TDD
- A2_TRI GGERED _PERI ODI C_ FOR _LTE
- ALL_CONFI GURED_RRM FOR _LTE
- ALL_CONFI GURED_RRM FOR_UMTI'S

tj MDTReport | nterval - Type

description: See details in 3GPP TS 32.422 clause 5.10.5
type: string
enum

- 250ns

- 500ms

- 1000mns

- 2000ms

- 3000ms

- 4000ns

- 6000ms

- 8000ms

- 12000mns

- 16000ns

- 20000mns

- 24000mns

- 28000ns

- 320008

- 64000mns

- 120ms

- 2408

- 480ns

- 640mns

- 1024ns

- 2048ns

- 5120ns

- 102408

- 60000mns

- 360000ms

- 720000ns

- 1800000ns

- 3600000ms

tj MDTReport Type- Type
description: Report type for |ogged NR MDT. See details in 3GPP TS 32.422 cl ause 5.10. 27
type: string
enum
- PERI ODI CAL
- EVENT_TRI GGERED

tj MDTSensor | nf or mat i on- Type
description: See details in 3GPP TS 32.422 cl ause 5.10.29
type: array
itemns:
type: string
enum
- BAROVETRI C_PRESSURE
- UE_SPEED
- UE_ORI ENTATI ON

tj MDTTraceCol | ecti onEntityl D- Type
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description: See details in 3GPP TS 32.422 clause 5.10.11. Only tcel D value may be sent over
the air to the UE being configured for Logged MDT.
type: object
properties:
tcelD:
type: integer
t cePLMN:
type: object
properties:
ncce:
$ref: 'conDefs.yan #/ conponent s/ schemas/ Mcc'
mc:
$ref: 'conDefs.yan #/ conponent s/ schemas/ Mhc'
required:
- ntc
- mc
t ceAddr ess:
oneCf :
- $ref: '#/ conmponents/schemas/tj TraceCol | ecti onEntityAddress- Type'
- $ref: '#/ components/schemas/tj Stream ngTraceConsuner URl - Type'
required:
- tcelD
- tcePLWMN
- tceAddress

e end of Definition of types used in Trace control NRMfragnent ----------
#e-mm- - Definition of abstract OC TOp --------------mmmmm oo
Top-Attr:

# This definition will be deprecated, when all occurances of Top-Attr
# are replaced by Top.

type: object
properties:
id:

type: string
VsDat aCont ai ner:
$ref: '#/ conponents/schemas/ VsDat aCont ai ner-Mil tipl e'
Top:
type: object
properties:
id:
type: string
VsDat aCont ai ner:
$ref: '#/ conponents/schemas/ VsDat aCont ai ner-Mil tipl e’

R Definition of 10Cs with new nane-containments defined in other TS ------

SubNet wor k- At tr:
type: object
properties:
dnPrefix:
type: string
user Label :
type: string
user Def i nedNet wor kType:
type: string
set Of Mcc:
type: array
items:
$ref: 'conDefs.yam #/ conponent s/ schenmas/ Mcc'
prioritylLabel:
type: integer
support edPerf Metri cG oups:
type: array
itemns:
$ref: '#/ conponents/schemas/ SupportedPerfMetricG oup'
ManagedEl enent - At tr:
type: object
properties:
dnPrefi x:
type: string
managedEl enment Typeli st:
type: array
itemns:
type: string
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user Label :
type: string
| ocat i onNarre:
type: string
managedBy:
$ref: 'conDefs.yanl #/ conponent s/ schemas/ DnLi st'
vendor Narre:
type: string
user Def i nedSt at e:
type: string
sw\Wer si on:
type: string
prioritylLabel :
type: integer
supportedPerf Metri cG oups:
type: array
items:
$ref: '#/ conponents/schemas/ SupportedPerfMetricG oup'

SubNet wor k- ncO.
type: object
properties:
Managenent Node:
$ref: ' #/ conmponent s/ schemas/ Managenent Node- Mul ti pl e’
MeCont ext :
$ref: '#/ conponents/schenas/ MeCont ext- Ml tiple'
Perf MetricJob:
$ref: ' #/ conponents/schenas/ PerfMetricJob-Miltiple'
Thr eshol dMoni tor:
$ref: ' #/ conponents/schenas/ Threshol dMoni tor- Ml tiple'
Nt f Subscri ptionControl :
$ref: ' #/ conponents/schemas/ Nt f Subscri ptionControl -Miltiple'
TraceJob:
$ref: '#/ conponents/schemas/ TraceJob-Mil tipl e’
Al arniLi st:
$ref: '#/ conponents/schenas/ Al arnLi st - Si ngl e’
ManagedEl enent - ncO
type: object
properties:
PerfMetricJob:
$ref: '#/ conponents/schenas/ PerfMetricJob-Miltiple'
Thr eshol dMoni tor:
$ref: '#/ conponents/schenas/ Threshol dMoni tor-Mil tiple'
Nt f Subscri ptionControl :
$ref: '#/ conponents/schemas/ Nt f SubscriptionControl -Miltiple'
TraceJob:
$ref: '#/ conponents/schemas/ TraceJob-Miltipl e’
Al arnLi st :
$ref: '#/ conponents/schenas/ Al arnLi st - Si ngl e

R Definition of abstract |OCS --------------mmmm oo

ManagedFuncti on- Attr:
type: object
properties:
user Label :
type: string
vnf Par anet er sLi st :
type: array
items:
$ref: '#/ conponents/schemas/ Vnf Par anet er’
peePar anet er sLi st :
type: array
items:
$ref: '#/ conponents/schenmas/ PeePar anet er’
prioritylLabel :
type: integer
support edPerf Metri cGr oups:

type: array
items:
$ref: ' #/ conponent s/ schemas/ Support edPerf Metri cG oup’
EP_RP-Attr:

type: object
properties:
user Label :
type: string
farEndEntity:
type: string
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support edPerf Metri cG oups:
type: array
itens:
$ref: '#/ conponents/schemas/ SupportedPerfMetricG oup'

TraceJob-Attr:
type: object
description: abstract class used as a container of all TraceJob attributes
properties:
tj JobType:
$ref: '#/ conponents/schenas/tjJobType- Type'
tjListOfInterfaces:
$ref: '#/ conponents/schemas/tjListOfInterfaces-Type'
tj Li st Of NeTypes:
$ref: '#/ conponents/schenas/tjLi st f NeTypes- Type'
tj PLMNTar get :
$ref: '#/ conponents/schenas/tjPLM\Taget - Type'
tj TraceConsuner:
oneC :
- $ref: '#/ components/schemas/tj Stream ngTraceConsuner URl - Type'
- $ref: '#/ components/schemas/tj TraceCol | ecti onEntityAddress- Type'
tj TraceDept h:
$ref: ' #/ component s/ schemas/tj TraceDept h- Type'
tj TraceRef erence:
$ref: '#/ conponents/schenas/tj TraceRef er ence- Type'
tj TraceReporti ngFor nat :
$ref: ' #/ conponents/schemas/tj TraceReporti ngFor nat - Type'
tj TraceTarget:
$ref: ' #/ conponents/schemas/tj TraceTar get - Type'
tj TriggeringEvent:
$ref: '#/ conponents/schenas/tj Triggeri ngEvent - Type'
tj MDTAnonym zat i onCf Dat a:
$ref: ' #/ conponents/schemas/tj MDTAnonymi zat i onOf Dat a- Type'
t j MDTAr eaConf i gur at i onFor Nei ghCel | :
$ref: '#/ conponents/schenas/tj MDTAr eaConfi gurati onFor Nei ghCel | - Type'
t j MDTAr eaScope:
$ref: ' #/ conponents/schemas/tj MDTAr eaScope- Type'
tj MDTCol | ecti onPeri odRrnite:
$ref: '#/ conponents/schenmas/tjMDTCol | ecti onPeri odRr nite- Type'
tj MDTCol | ecti onPeri odRrnnt s:
$ref: ' #/ conponents/schemas/tj MDTCol | ecti onPeri odRr mnt s- Type'
tj MDTCol | ecti onPeri odRr M\R:
$ref: '#/ conponents/schemas/tj MDTCol | ecti onPeri odRr mM\R- Type'
tj MDTEvent Li st For Tri gger edMeasur enent :
$ref: ' #/ conponents/schemas/tj MDTEvent Li st For Tri gger edMeasur enent - Type'
tj MDTEvent Thr eshol d:
$ref: '#/ conponents/schemas/tj MDTEvent Thr eshol d- Type'
tj MDTLi st Of Measur enent s:
$ref: '#/ conponents/schemas/tj MDTLi st Of Measur enent s- Type'
tj MDTLoggi ngDur at i on:
$ref: '#/ conponents/schenas/tj MDTLoggi ngDur ati on- Type'
tj MDTLoggi ngl nterval :
$ref: '#/ conponents/schenas/tj MDTLoggi ngl nt erval - Type'
t j MDOTMBSFNAr eali st :
$ref: '#/ conponents/schenas/tj MDTMBSFNAr eali st - Type'
tj MDTMeasur enent Per i odLTE:
$ref: '#/ conponents/schenas/tjMDTMeasur enent Peri odLTE- Type'
tj MDTMeasur enent Per i odUMI'S:
$ref: ' #/ conponents/schenas/tj MDTMeasur enent Peri odUMTS- Type'
tj MDTMeasur ement Quantity:
$ref: '#/ conponents/schenas/tjMDTMeasur ement Quantity- Type'
tj MDTPLM.i st :
$ref: '#/ conmponents/schemas/tj MDTPLM.i st - Type'
tj MDTPosi ti oni nghet hod:
$ref: '#/ conponents/schenas/tj MDTPosi ti oni ngMet hod- Type'
t j MDTRepor t Anount :
$ref: ' #/ conponents/schenmas/tj MDTReport Anount - Type'
tj MDTReporti ngTri gger:
$ref: '#/ conponents/schemas/tj MDTReporti ngTrigger- Type'
tj MDTReport | nterval :
$ref: ' #/ conponents/schemas/tj MDTReport | nterval - Type'
t j MDTReport Type:
$ref: '#/ conponents/schenas/tj MJTReport Type- Type'
tj MDTSensor | nf or nat i on:
$ref: ' #/ conponents/schemas/tj MDTSensor | nf or mat i on- Type'
tj MDTTraceCol | ecti onEntityl D:
$ref: ' #/ conponents/schemas/tjMDTTraceCol | ecti onEntityl D- Type'
required:
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- tjJobType

- tj TraceRef erence

- tj TraceConsuner

- tj TraceReporti ngFor mat
- tj TraceTar get

ManagedFunct i on- ncO
type: object
properties:
PerfMetricJob:
$ref: '#/ conponents/schenas/ PerfMetricJob-Miltiple'
Thr eshol dMoni tor:
$ref: '#/ conponents/schenas/ Threshol dMoni tor- Ml tiple’
ManagedNFSer vi ce:
$ref: ' #/ conponents/schemas/ ManagedNFSer vi ce- Mul ti pl e’
TraceJob:
$ref: '#/ conponents/schemas/ TraceJob-Miltipl e’

L Definition of concrete |OCS ------------mmmmmmm oo

VsDat aCont ai ner - Si ngl e:
type: object
properties:
id:
type: string
attributes:
type: object
properties:
vsDat aType:
type: string
vsDat aFor mat Ver si on:
type: string
vsDat a:
nul | abl e: true
VsDat aCont ai ner:
$ref: '#/ conponents/schemas/ VsDat aCont ai ner-Mil tipl e’
ManagedNFSer vi ce- Si ngl e:
all O :
- $ref: '#/ components/schemas/ Top'
- type: object
properties:
attributes:
type: object
properties:
user Label :
type: string
nFServi ceType:
$ref: '#/ conponents/schenas/ NFServi ceType'

SAP:

$ref: ' #/ component s/ schemas/ SAP'
operati ons:

type: array

items:

$ref: '#/ conponents/schenas/ Qperation'
admi ni strativeState:
$ref: 'conDefs.yam #/ conponent s/ schemas/ Admi ni strativeState'
operational State:
$ref: 'conDefs.yanl #/ conponent s/ schemas/ Qper ati onal St at €'
usagesSt at e:
$ref: 'conDefs.yanl #/ conponent s/ schenas/ UsageSt at e’
regi strationState:
$ref: '#/ conponents/schemas/ Regi strationState'
Managenent Node- Si ngl e:
all Of:
- $ref: '#/ component s/ schemas/ Top'
- type: object
properties:
attributes:
type: object
properties:
user Label :
type: string
managedEl enent s:
$ref: 'conDefs.yanl #/ conponent s/ schemas/ DnLi st'
vendor Nane:
type: string
user Def i nedSt at e:
type: string
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| ocat i onNane:
type: string
swWer si on:
type: string
MeCont ext - Si ngl e:
al | OF :
- $ref: '#/ component s/ schemas/ Top'
- type: object
properties:
attri butes:
type: object
properties:
dnPrefix:
type: string
Perf Metri cJob- Si ngl e:
all O :
- $ref: '#/ components/schemas/ Top'
- type: object
properties:
attributes:
type: object
properties:
admini strativeState:
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$ref: ' conDefs.yamn #/ conponent s/ schenas/ Admi ni strati veState'

operational State:

$ref: 'conDefs.yanl #/ conponent s/ schemas/ Qper ati onal St at €'

jobld:
type: string
performanceMetrics:
type: array
itens:
type: string
granul arityPeri od:
type: integer
mnimum 1
obj ect | nst ances:

$ref: ' conDefs.yanl #/ conponent s/ schenmas/ DnLi st'

root Obj ect | nst ances:

$ref: 'conDefs.yanl #/ conponent s/ schemas/ DnLi st'

reportingCrl:
$ref: '#/ conponents/schenas/ ReportingCtrl'
Thr eshol dMoni t or - Si ngl e:
all Of:
- $ref: '#/ conponents/schemas/ Top'
- type: object
properties:
attributes:
type: object
properties:
admini strativeState:

$ref: 'conDefs.yam #/ conponent s/ schemas/ Admi ni strativeState'

operational State:

$ref: 'conDefs.yanl #/ conponent s/ schemas/ Qper ati onal St at €'

performanceMetrics:
type: array
items:

type: string

t hreshol dl nf oLi st :
type: array
items:

$ref: '#/ conponents/schenas/ Threshol dl nf o'

nmoni t or Granul ari tyPeri od:
type: integer
mnimum 1

obj ect | nst ances:
$ref: 'conDefs.yanl #/ conponent s/ schemas/ DnLi st'

root Obj ect | nst ances:
$ref: ' conDefs.yanl #/ conponent s/ schenas/ DnLi st'

Nt f Subscri pti onControl - Si ngl e:
all O :
- $ref: '#/ conponents/schenmas/ Top'
- type: object
properties:
attributes:
type: object
properties:

noti ficati onReci pi ent Addr ess:

$ref: 'conDefs.yan #/ conponent s/ schemas/ Uri'
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notificationTypes:

type: array
items:
$ref: 'conDefs.yan #/ conponent s/ schemas/ Noti fi cati onType'
scope:

$ref: '#/ conponents/schenas/ Scope'
notificationFilter:
type: string
Hear t beat Control :
$ref: '#/ conponents/schenas/ Heart beat Control - Si ngl e
Hear t beat Cont r ol - Si ngl e:
all O :
- $ref: '#/ components/schemas/ Top'
- type: object
properties:
attributes:
type: object
properties:
heart beat Nt f Per i od:
type: integer
triggerHeartbeat Nt f:
type: bool ean
TraceJob- Si ngl e:
all Of:
- $ref: '#/ components/schemas/ Top'
- type: object
properties:
attributes:
$ref: ' #/ conponents/schenmas/ TraceJob-Attr'

Al ar nLi st-Si ngl e:
all O :
- $ref: '#/ conponents/schenmas/ Top'
- type: object
properties:
attributes:
type: object
properties:

adm ni strativeState:
$ref: ' conDefs.yanl #/ conponent s/ schemas/ Admi ni strativeState'

operational State:
$ref: 'conDefs.yanl #/ conponent s/ schemas/ Qper ati onal St at e’

nunF Al ar nRecor ds:
type: integer

| ast Modi fi cation:
$ref: 'conDefs.yanl #/ conponent s/ schemas/ Dat eTi ne'

al ar mRecor ds:
description: >-

This resource represents a map of alarmrecords.
The alarm ds are used as keys in the map.
type: object
addi ti onal Properties:
$ref: 'faul t MhS. yanl #/ conponent s/ schemas/ Al ar nRecor d'

R Definition of YAML arrays for nane-contained 10Cs ----------------------

VsDat aCont ai ner - Mul ti pl e:
type: array
itens:
$ref: ' #/ conponent s/ schenas/ VsDat aCont ai ner - Si ngl e'
ManagedNFSer vi ce- Mul ti pl e:
type: array
itens:
$ref: ' #/ component s/ schemas/ ManagedNFSer vi ce- Si ngl e'
Managenent Node- Mul ti pl e:
type: array
itemns:
$ref: ' #/ conponent s/ schemas/ Managenent Node- Si ngl e'
MeCont ext - Mul ti pl e:
type: array
itemns:
$ref: ' #/ conponents/schenas/ MeCont ext - Si ngl e’
PerfMetricJob-Miltiple:
type: array
itemns:
$ref: ' #/ conponents/schenas/ PerfMetricJdob-Single'
Thr eshol dvbni t or- Ml ti pl e:
type: array
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items:
$ref: '#/ conponents/schenmas/ Threshol dMoni t or - Si ngl e’
TraceJob- Ml tipl e:
type: array
items:
$ref: '#/ conponents/schemas/ TraceJob- Si ngl €'
Nt f Subscri ptionControl -Miltiple:
type: array
items:
$ref: '#/ conponents/schenas/ Nt f SubscriptionControl -Single'

e Definitions in TS 28.623 for TS 28.532 -----------mmmmmmmmii i

resour ces-generi cNrm
oneCr :

- $ref: '#/ component s/ schemas/ VsDat aCont ai ner - Si ngl e’

- $ref: '#/ conmponent s/ schemas/ Managenent Node- Si ngl e’
- $ref: '#/ conmponents/schemas/ MeCont ext - Si ngl €'

- $ref: '#/ component s/ schemas/ ManagedNFSer vi ce- Si ngl e’
- $ref: '#/ conponent s/ schemas/ PerfMetricJob-Single'
- $ref: '#/ component s/ schemas/ Thr eshol dMoni t or - Si ngl €'

- $ref: '#/ components/schemas/ TraceJob- Si ngl e’

- $ref: '#/ conponents/schemas/ Nt f Subscri pti onControl -Single'
- $ref: '#/ conponent s/ schemas/ Heart beat Control - Si ngl e

- $ref: '#/ component s/ schemas/ Al arnli st-Singl e

ETSI



3GPP TS 28.623 version 16.6.0 Release 16 55 ETSI TS 128 623 V16.6.0 (2021-01)

Annex D (normative):
YANG definitions

D.1 General

This annex containsthe Y ANG definitions for the Generic NRM.

D.2 Modules

D.2.1 module 3gpp-common-ep-rp.yang

modul e _3gpp-comon-ep-rp {
yang-version 1.1;
namespace "urn: 3gpp: sab: _3gpp- conmon- ep-rp";
prefix "eprp3gpp";

i mport _3gpp-comon-yang-types { prefix types3gpp ; }
inmport ietf-inet-types { prefix inet; }
i nport _3gpp-common- neasurenents { prefix neas3gpp; }

organi zation "3GPP SA5";
contact "https://ww. 3gpp. org/ DynaReport/ TSG WG - S5- - of fi ci al s. ht n?l t em d=464";
description "Comon/ basi c cl ass/ grouping to be inherited/reused.
This 1OC represents an end point of a |link used across a reference
poi nt between two network entities.";
reference
"3GPP TS 28.622
Ceneric Network Resource Mddel (NRM
Integration Reference Point (IRP);
Information Service (IS)

3GPP TS 28. 620
Unrbrella I nformation Mdel (UM";

revi sion 2020-06-08 { reference "CR-0092"; }

revi sion 2019-06-17 {
description "Initial revision";
}

groupi ng EP_RPG p {
description "Abstract class, represents an end point of a |link used
across a reference point between two network entities.

For naming the subcl asses of EP_RP, the followi ng rules shall apply:

- The nanme of the subclassed | OC shall have the form’'EP_<rp>',

where <rp>is a string that represents the nane of the reference point.
Thus, two valid exanples of EP_RP subcl assed | OC names woul d be:

EP_S1 and EP_X2.";

| eaf userLabel {
type string;
description "A user-friendly (and user assignable) name of this object.";

}

| eaf farEndEntity {
config fal se;
type types3gpp: Di stingui shedNane;

}

groupi ng EP_Common {
uses EP_RPG p;
uses neas3gpp: SupportedPerfMetricG oupG p;
list |ocal Address {
description "Local |P address and VLAN ID.";
key "i pAddress vl anld";
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m n-el ements 1;
max- el ements 1;
uses types3gpp: AddressWt hVl an;

| eaf renoteAddress {
description "Renote | P address.";
mandatory true;
type inet:ip-address;

D.2.2 module _3gpp-common-managed-element.yang

nodul e _3gpp- conmon- nanaged- el enent  {
yang-version 1.1;
namespace urn: 3gpp: sa5: _3gpp- conmon- nanaged- el erment ;
prefix "me3gpp";

i nport _3gpp-common-yang-types { prefix types3gpp ; }
i mport _3gpp-common-top { prefix top3gpp; }

i mport _3gpp-comon- neasurenments { prefix neas3gpp; }
i mport _3gpp-common-fm{ prefix fnBgpp; }

i mport _3gpp-common-trace { prefix trace3gpp; }

organi zation "3GPP SA5";
contact "https://ww. 3gpp. org/ DynaReport/ TSG WG - S5- - of fi ci al s. ht n?l t em d=464";
description "Defines ManagedEl ement which will be augmented
by other |0Cs";
reference "3GPP TS 28. 623
Ceneric Network Resource Model (NRM
Integration Reference Point (IRP);
Sol ution Set (SS) definitions

3GPP TS 28. 622

Generic Network Resource Mdel (NRM
Integration Reference Point (IRP);
Information Service (1S)

3GPP TS 28. 620
Unbrella Information Mdel (UM";

revi si on 2020-08-06 { reference "CR-0102"; }

revi sion 2020-08-03 { reference "CR-0095"; }

revi sion 2020-06-08 { reference "CR-0092"; }

revi si on 2020-05-12 { reference "CR0084"; }

revi sion 2020-02-24 { reference "S5-201365"; }

revi sion 2019-06-17 { reference " S5-203316"; }

revi sion 2019-05-08 { description "Initial revision"; }

f eat ure Measur enent sUnder ManagedE!l enent {
description "The Measurenent Subtree shall be contai ned under ManagedEl ement”;

}

f eature FnUnder ManagedE!l enent {
description "The FnBSubtree shall be contai ned under ManagedEl ement”;

}

feature TraceUnder ManagedE!l enent {
description "The TraceSubtree shall be contai ned under ManageEl enent"

}

f eat ur e DESManagenent Function {
description "Cl asss representing Distributed SON or Domain-Centralized SON Energy Savi ng
feature. The DESManagenent Functi on shall be contai ned under ManagedEl erment . "

}

f eature DMROFunction {
description "C asss representing D-SON function of MRO feature. The DVMROFunction shall be
cont ai ned under ManagedEl erment . "

}

feature DRACHOpti m zati onFunction {
description "C asss representing D-SON function of RACH optimi zation feature. The
DRACHOpt i mi zat i onFunction shall be contained under ManagedEl enent.";

ETSI



3GPP TS 28.623 version 16.6.0 Release 16 57 ETSI TS 128 623 V16.6.0 (2021-01)

}

feature DPCl Confi gurationFunction {
description "Classs representing Distributed SON or Domain-Centralized SON function of PCl
configuration feature. The DPCl ConfigurationFunction shall be contai ned under ManagedEl enent.";

}

feature CPCl ConfigurationFunction {
description "C asss representing Cross Donai n-Centralized SON function of PCl configuration
feature. The CPCl Confi gurationFunction shall be contained under ManagedEl enent.";

}

f eat ure CESManagenent Function {
description "C asss representing Cross Donmin-Centralized SON Energy Saving feature. The
CESManagenent Functi on shall be contai ned under ManagedEl enent.";

}

groupi ng ManagedEl ement _Gp {
description "Abstract class representing tel ecommuni cations resources.

An ME conmuni cates with a nmanager (directly or indirectly) for the
pur pose of being nonitored and/or controlled. MEs may perform el ement
managenent functionality.
An ME (and its contained Function_(s)) may or nay not be geographically
distributed. An ME (and its contained Function_(s)) is often referred
to as a Network Elenent";

| eaf dnPrefix {
description "Provides nami ng context that allows the Managed
El enents to be partitioned into |ogical donuins.
A Di stingushed Nane(DN) is defined by 3GPP TS 32. 300,
which splits the DN into a DN Prefix and Local DN';
type types3gpp: Di stingui shedNare;

| eaf userLabel {
description "A user-friendly (and user assignable) nanme of this object.";
type string;

| eaf | ocationName {
description "The physical location (e.g. an address) of an entity
represented by a (derivative of) ManagedEl ement_. |t may contain no
information to support the case where the derivative of
ManagedEl ement _ needs to represent a distributed multi-location NE";
config fal se;
type string;

| eaf -1i st nmanagedBy {
description "Relates to the role played by Management System_ in the
bet ween ManagedSystem and ManagedEl ement _. This attribute contains
a list of the DN(s) of the related subcl asses of
Managenent Syst em_ i nstance(s).";

config fal se;
type types3gpp: Di stingui shedNane;

| eaf -1i st managedEl ement TypeLi st {
description "The type of functionality provided by the ManagedEl enment.

It may represent one ME functionality or a conbination of
nmore than one functionality.
1) The allowed values of this attribute are the nanes of the | OC(s)
that are (a) derived/subcl assed from ManagedFunction and (b) directly
name- cont ai ned by ManagedEl ement |1 OC (on the first |evel bel ow
ManagedEl ement), but with the string ’Function’ excl uded.
2) |f a ManagedEl ement contains nmultiple instances of a ManagedFuncti on
this attribute will not contain repeated val ues.
3) The capitalisation (usage of upper/lower case) of characters in this
attribute is insignificant. Thus, the NodeB shoul d be case insensitive
when readi ng these val ues.
4) Two exanpl es of allowed val ues are:
- NodeB;
- HLR VLR ";

config fal se;

mn-el ements 1,
type string;
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}
}

groupi ng ManagedEl erent G p {
description "Represents tel ecomruni cati ons equi pnent or
TWMN entities within the tel ecomunicati ons network providing support
and/ or service to the subscriber.";

uses ManagedEl emrent _G p;
uses neas3gpp: SupportedPerfMetricG oupGp {
i f-feature Measurenent sUnder ManagedEl enent ;

}

| eaf vendor Name {
config fal se;
type string;

| eaf userDefinedState {
type string;
description "An operator defined state for operator specific usage";

}

| eaf swWersion {
config fal se;
type string;

| eaf priorityLabel {
type uint32;
mandat ory true;
}
}

i st ManagedEl enent {
description "Represents tel ecomuni cati ons equi pnent or
TWMN entities within the tel ecomunicati ons network providing support
and/ or service to the subscriber.
An ManagedEl enent IOC is used to represent a Network El enent defined
in TS 32.101 including virtualizeation or non-virtualization scenario.
An ManagedEl enment instance is used for comunicating with a manager (directly or indirectly)
over one or nore managenent interfaces for the purpose of being nonitored and/or
control | ed. ManagedEl enent nmay or may not additionally perform el ement nmanagenent
functionality.
An ManagedEl enent contai ns equi pnent that nay or nay not be geographically
di stributed.
A tel ecommuni cati on equi pnent has software and hardware conponents.
The ManagedEl enment | OC descri bed above represents following two case:
- In the case when the when the software conponent
is designed to run on dedi cated hardware conponent, the ManagedEl enent | CC
description includes both software and hardware conponents.
- In the case when the Software is designed to run on ETSI NFV defined NFVI [15], the
ManagedEl enment
| OC description would exclude the NFVI conponent supporting the above
menti oned subj ect software. A ManagedEl enent may be contained in either a SubNetwork or in a
MeCont ext instance. A single ManagedEl enent may al so
exi st stand-alone with no parent at all.
The rel ation of ManagedEl ement | OC and ManagedFunction | OC can be described as foll ow ng:
- A ManaagedEl ement instance may have 1..1 containment relationship to a ManagedFunction
instance. In this case, the ManagedEl enent | OC may be used to represent a NE with signgle
functionality. For exanple, a ManagedEl ement is used to represent the 3GPP defined RNC
node;
- A ManagedEl erent instance nay have 1..N containnent relationship to multiple
ManagedFunction | OC i nstances. In this case, the ManagedEl ement 1 0C may be used to represent
a NE with conbi ned ManagedFunction funcationality (as indicated by the managedEl ement Type
attribute and the contai ned
i nstances of different ManagedFunction |1OCs). For exanple, a
ManagedEl ement is used to represent the conbined functionality of 3GPP defined
gNBCUCPFunt i on, gNBCUUPFuncti on and gNBDUFuncti on";

key i d;

uses top3gpp: Top_G p;

container attributes {
uses ManagedEl enent G p;

}

uses neas3gpp: Measur enment Subtree {
i f-feature Measurenent sUnder ManagedE!l enent ;
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}

uses fnBgpp: FnSubtree {
i f-feature Fnnder ManagedEl enent ;

}

uses trace3gpp: TraceSubtree {
i f-feature TraceUnder ManagedEl enent ;

}

D.2.3 module 3gpp-common-managed-function.yang

nodul e _3gpp- common- nanaged- f uncti on {
yang-version 1.1;
nanmespace urn: 3gpp: sa5: _3gpp- conmon- managed- f uncti on;
prefix nf3gpp;

i mport _3gpp-common-yang-types { prefix types3gpp; }
i mport _3gpp-common-top { prefix top3gpp; }

i nport _3gpp-common- neasurenents { prefix neas3gpp; }
i mport _3gpp-common-trace { prefix trace3gpp; }

organi zation "3GPP SA5";
contact "https://ww. 3gpp. org/ DynaReport/ TSG WG - S5--of ficial s. ht n?l t em d=464";
description "The nodul e defines a base class/grouping for major 3GPP
functions.";
reference
"3GPP TS 28. 622
Generic Network Resource Mdel (NRM
Integration Reference Point (IRP);
Information Service (1S)

3GPP TS 28. 620
Unrbrella Information Mdel (UM";
revi sion 2020-09-30 { reference "CR- bbbb"; }
revi sion 2020-08-06 { reference "CR-0102"; }
revi sion 2020-08-03 { reference "CR-0095"; }
revi sion 2020-06-23 { reference "CR-085"; }
revi sion 2020-06-08 { reference "CR-0092"; }
revi sion 2019-11-21 { reference "S5-197275, Sb5-197735"; }
revi sion 2019-10-28 { reference S5-193518 ; }
revi sion 2019-06-18 { reference "lInitial revision"; }

f eature Measur enent sUnder ManagedFuncti on {
description "The Measurenent Subtree shall be contai ned under ManageEl ement";
}

feature TraceUnder ManagedFunction {
description "The TraceSubtree shall be contai ned under ManagedFunction";
}

groupi ng Operation {
description "This data type represents an Operation.";
reference "3gpp TS 28. 622",

| eaf name {
type string;
mandatory true;

}

leaf-1ist all owedNFTypes {
type string;
m n-el ements 1;
description "The type of the managed NF service instance
The specifc values all owed are described in TS 23.501";
}

| eaf operationSemantics {
type enuneration {

enum REQUEST_RESPONSE;

enum SUBSCRI BE_NOTI FY;
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config fal se;
mandatory true;
description "Semantics type of the operation.";
reference "3GPP TS 23. 502";
}
}

groupi ng ManagedNFServi ceGp {
description "A ManagedNFServi ce represents a Network Function (NF) service.";
reference "Clause 7 of 3GPP TS 23.501.";

| eaf userLabel {
type string;
description "A user-friendly (and user assignable) nanme of this object.";

}

| eaf nFServiceType {
config fal se;
mandatory true;
type string;
description "The type of the nanaged NF service instance
The specifc values allowed are described in clause 7.2 of TS 23.501";

i st sAP {

key "host port";

m n-el ements 1;

nmex- el enents 1,

description "The service access point of the managed NF service instance";
uses types3gpp: SAP;

i st operations {

key name;

m n-el ements 1;

uses Operation ;

description "Set of operations supported by the managed NF
servi ce instance";

}

| eaf administrativeState {
type types3gpp: Admi nistrativeState;
mandatory true;
description "Perm ssion to use or prohibition against using the instance";

}

| eaf operational State {
type types3gpp: Oper ati onal St at e;
config fal se;
mandatory true;
description "Describes whether the resource is installed and worki ng";

}

| eaf usageState {
type types3gpp: usageState ;
config fal se;
mandatory true;
description "Describes whether the resource is actively in use at a
specific instant, and if so, whether or not it has spare
capacity for additional users.";

}

| eaf registrationState {
type enuneration {
enum REG STERED;
enum DEREG STERED;

config fal se;
}
}

groupi ng Function_Gp {
description "A base grouping for 3GPP functions.";

| eaf userLabel {
type string;
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description "A user-friendly (and user assignable) nanme of this object.";
}
}

groupi ng ManagedFunctionG p {
description "Abstract root class to be inherited/reused by cl asses
representing 3GPP functions.

Anywhere this grouping is used by classes inheriting from ManagedFuncti on
the list representing the inheriting class needs to include all
contai ned cl asses of ManagedFuncti on too. Contained cl asses are
either
- augnmented into the Function class or
- shall be included in the list representing the inheriting class
usi ng the grouping ManagedFuncti onCont ai nedCl asses:
1) EP_RP sol ved usi ng augnent
2) uses nf 3gpp: ManagedFuncti onCont ai nedCd asses;

uses Function_Gp;

cont ai ner vnf Paramnet ersLi st {
description "Contains the paraneter set of the VNF
i nstance(s) corresponding to an NE. ";
presence "The presence of this container indicates that the ManagedFuncti on
represented is realized by one or nore VNF instance(s). OQtherwise it
shal | be absent.";

| eaf vnflnstanceld {

type string ;

mandat ory true;

description "VNF instance identifier";

reference "ETSI GS NFV-IFA 008 v2.1.1:
Net wor k Functions Virtualisation (NFV); Mnagenent and O chestration;
Ve-Vnfmreference point - Interface and I nfornation Mddel Specification
section 9.4.2

ETSI GS NFV-1FA 015 v2.1.2: Network Functions Virtualisation (NFV);
Managenent and Orchestration; Report on NFV Infornation Mdel
section B2.4.2.1.2. 3";

}

leaf vnfdld {

type string ;

description "ldentifier of the VNFD on which the VNF instance is based.
The absence of the leaf or a string length of zero for vnflnstanceld
nmeans the VNF instance(s) does not exist (e.g. has not been
instantiated yet, has already been term nated).";

reference "ETSI GS NFV-1FA 008 v2.1.1:
Net wor k Functions Virtualisation (NFV); Mnagenent and Orchestration;
Ve-Vnfmreference point - Interface and Infornation Mddel Specification
section 9.4.2",;

}

leaf flavourld {
type string ;
description "ldentifier of the VNF Depl oynent Flavour applied to this
VNF instance.";
reference "ETSI GS NFV-IFA 008 v2.1.1:
Networ k Functions Virtualisation (NFV);

| eaf tjMDTCol | e