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ETSI Web server (https:/ipr.etsi.org/).
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Trademarks
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Legal Notice

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

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

The cross reference between 3GPP and ETSI identities can be found under http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
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provisions).
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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.

ETSI
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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
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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;

ETSI



3GPP TS 28.623 version 17.2.2 Release 17 15 ETSI TS 128 623 V17.2.2 (2022-07)

/~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;
}
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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*

*/
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 V17.2.2 (2022-07)

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"/>

ETSI



3GPP TS 28.623 version 17.2.2 Release 17

<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">

ETSI

ETSI TS 128 623 V17.2.2 (2022-07)



3GPP TS 28.623 version 17.2.2 Release 17 24 ETSI TS 128 623 V17.2.2 (2022-07)

<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 >
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<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 "TS28623 CombDefs.yaml"

openapi: 3.0.1
i nfo:
title: Common Type Definitions
version: 17.2.0
description: >-
OAS 3.0.1 specification of comon type definitions in the Generic NRM
© 2022, 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
Latitude:
type: nunber
format: fl oat
m ni mum -90
maxi mum 90
Longi t ude:
type: nunber
format: float
m ni num -180
maxi mum 180

Dn:

type: string
DnLi st :
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type: array

itemns:

$ref: '#/ conponents/schenas/Dn'

Mec:
type: stri
pattern: '
Mhc:
type: stri
pattern:
Ni d:
type: stri
pattern:
Pl ml d:

ng
A[0-9]{3}$'

ng

"A0-9]{2,3}%

ng

" A[A-Fa-f0-9] {11} §'

type: object
properties:

ncce:
$ref:
mc:

$ref:

Tac:
type: stri
pattern: '
UraCel Il d:

' #/ conponent s/ schemas/ Mcc'

' #/ conponent s/ schenas/ Mhc'

ng
(M A-Fa-f0-9]1{4}%) | ("[A-Fa-f0-9] {6} %)’

type: integer

EutraCel | 1 d:
type: stri
pattern: '

NrCel | | d:
type: stri
pattern:

Ti meW ndow:

ng
A[A-Fa-f0-9]1{7}$'

ng

' A[A-Fa-f0-9]{9}$'

type: object
properties:

start Ti me:

$ref: ' #/ conponent s/ schenas/ Dat eTi ne'
endTi nme:

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

CGeoCoor di nat e:
type: object

properties:
| atitude:
$ref: '#/ conponents/schemas/Latitude'
| ongi t ude:
$ref: '#/ conponents/schenas/Longitude'

ConvexGeoPol

ygon:

type: array

itens:

$ref: '#/ conponents/schenas/ GeoCoor di nat €'

CeoAr eaToCel

| Mappi ng:

type: object
properties:
convexGeoPol ygon:

$ref:

' #/ conponent s/ schenmas/ ConvexCGeoPol ygon'

associ ati onThreshol d:

type:

i nteger

AreaOdf I nterest:

oneCf :
- $ref:
- type:
itens:
$ref
- type:
items:
$ref
- type:
items:
$ref
- type:
items:
$ref

Fqdn:

type: stri

| pv4Addr :
type: stri

' #/ conponent s/ schenas/ GeoAr eaToCel | Mappi ng'
array

. 'generi cNrm yam #/ conponent s/ schemas/ Tai '
array

: " #/ conponent s/ schemas/ NrCel | | d*
array

: ' #/ conponent s/ schenas/ EutraCel | 1 d'
array

. ' #/ conponent s/ schenas/ UtraCel | 1 d'
ng

ng
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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'
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| 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} (:1(0?]([1-9a-f][0-9a-f]{0,3})))$
- pattern: "ACC(LAN T+ {7HIN I [CCCIN T+ ) [ H) 200 ([ ] +) %[ ]14) ) 8
exanpl e: '2001: db8: 85a3: : 8a2e: 370: 7334’

| pv6Prefix:
type: string
all O :
- pattern: "A((:](0?|([1-9a-f][0-9a-f]1{0,3}))):)((0?]|([21-9a-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][O- 9])|(12[0 8]))) ¥
- pattern: "ACC(LN T+ {7H([ T H))[CCCI T+ ) * [ 1 H) 200 ([ ] +) * [P ]19)2)) (V. +)

exanpl e: ' 2001: db8: abcd: 12: : 0/ 64'
| pAddr :
oneC :
- $ref: '#/ components/schemas/ | pv4Addr'
- $ref: '#/ components/schemas/ | pv6Addr'’
Host Addr :
# This definition will be deprecated, when all occurances of HostAddr
# are replaced by Host.
oneCf :
- $ref: '#/ conmponents/schemas/| pv4Addr'
- $ref: '#/ conmponents/schemas/| pv6Addr’
- $ref: '#/ conmponents/schemas/ Fqdn'

Host :
oneCr :
- $ref: '#/ conponents/schemas/ | pAddr’
- $ref: '#/ conponents/schemas/ Fqdn'
Uri:

type: string

Admini strativeState:
type: string
enum

- LOCKED
- UNLOCKED

Qper ational State:
type: string
enum

- ENABLED
- DI SABLED

UsageSt at e:
type: string
enum

- | DEL
- ACTI VE
- BUSY

At tri but eNaneVal 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 Properties:
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: ' #/ conmponent s/ schemas/ Attri but eNaneVal uePai r Set'
mnltenms: 1
maxltems: 2

Filter:
description: >-
The filter format shall be conpliant to XPath 1.0.
type: string
Syst enDN:
type: string

Notificationld:
type: integer
Noti fi cationType:
one( :
- $ref: 'TS28532_Faul t MnS. yam #/ conponent s/ schemas/ Al ar mNot i fi cati onTypes'
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- $ref: ' TS28532_ProvMnS. yanl #/ conponent s/ schermas/ CriNot i fi cati onTypes'

- $ref: ' TS28532_Perf MS. yanl #/ conponent s/ schermas/ Per f Noti fi cati onTypes'

- $ref: 'TS28532_Heartbeat Nt f. yan #/ conponent s/ schenas/ Hear t beat Noti fi cati onTypes'

- $ref: 'TS28532_Fi |l eDat aReporti ngWhS. yam #/ conponent s/ schenas/ Fi | eNoti fi cati onTypes'
Not i fi cati onHeader :

type: object
properties:
href:

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

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

$ref: '#/ conponents/schenas/ NotificationType'
event Ti me:

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

$ref: '#/ conponents/schemas/ Syst enDN

required:

- href
- notificationld
- notificationType
- eventTime
- systenDN

Err or Response:
description: >-
Default schema 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 OpenAPIl document "TS28623 GenericNrm.yaml"

openapi: 3.0.1
i nfo:
title: Generic NRM
version: 17.2.0
description: >-
QOAS 3.0.1 definition of the Generic NRM
© 2022, 3GPP Organizational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTCO).
Al rights reserved.
ext er nal Docs:
description: 3GPP TS 28.623; Generic NRM
url: http://ww. 3gpp. org/ftp/ Specs/ archivel/ 28_seri es/ 28. 623/
paths: {}
conponents:
schenas:

R Definition of types------------------“-“---- oo

Regi strationState:
type: string
enum

- REGQ STERED
- DEREG STERED

Vnf Par anet er:
type: object
properties:

vnf | nst ancel d:
type: string

vnfdl d:
type: string
flavourl d:

type: string
aut oScal abl e:
type: bool ean
PeePar anet er:
type: object
properties:
siteldentification:
type: string
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siteDescription:
type: string
sitelatitude:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Lati t ude'
si t eLongi t ude:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Longi t ude’
siteAl titude:
type: nunber
format: float
equi prent Type:
type: string
envi ronment Type:
type: string
power | nt er f ace:
type: string
Thr eshol dl nf o:
type: object
properties:
threshol dDi rection:
type: string
enum
- UP
- DOWN
- UP_AND_DOMN
t hr eshol dVal ue:
oneCf :
- type: integer
- $ref: 'TS28623_ ConDefs. yanl #/ conponent s/ schenmas/ Fl oat '
hysteresis:
oneCr :
- type: integer
mni mum O
- type: nunber
format: fl oat
mni mum O
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 nanme defined in TS 23.501'
enum

Qper ati onSemanti cs:
type: string
enum
- REQUEST_RESPONSE
- SUBSCRI BE_NOTI FY
SAP:
type: object
properties:
host :
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Host Addr*
port:
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type: integer
NFSer vi ceType:
type: string
enum
- Nanf _Conmmuni cat i on
- Nanf _Event Exposure
- Nanf _Mr
- Nanf_Location
- Nsnf_PDUSessi on
- Nsnf_Event Exposure
- Ohers
Transport Prot ocol :
anyCf :
- type: string
enum
- TCP
- type: string
Support edPerf 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
items:
type: string
enum
- FILE_BASED _LOC_SET_BY_PRCDUCER
- FILE_BASED LOC SET_BY_CONSUMER
- STREAM BASED
noni t or Granul ari tyPeri ods:
type: array
items:
type: integer
mnimm 1
ReportingCrl:
one( :
- type: object
properties:
fil eReportingPeriod:
type: integer
- type: object
properties:
fil eReportingPeriod:
type: integer
fileLocation:

$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Uri'

- type: object
properties:
st reanilar get :

$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Uri'

Scope:
type: object
properties:
scopeType:
type: string
enum
- BASE_ONLY
- BASE_ALL
- BASE_NTH_LEVEL
- BASE_SUBTREE
scopelevel :
type: integer
ProcessMoni tor:
description: >-

ETSI TS 128 623 V17.2.2 (2022-07)

This data type is the "ProcessMnitor" data type w thout specialisations.

type: object
properties:
jobld:
type: string
stat us:
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type: string
enum
- NOT_STARTED
- RUNNI NG
- FI NSHED
- FAI LED
- PARTI ALLY_FAI LED
- CANCELLI NG
- CANCELLED
pr ogr essPer cent age:
type: integer
m nimum 0O
maxi mum 100
progressSt at el nf o:
type: string
resul t St at el nfo:
type: string

start Ti me:

$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Dat eTi ne'
endTi me:

$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Dat eTi ne'
timer:

type: integer
Fi | eDownl oadJobPr ocessMoni t or:
description: >-
This data type is the "ProcessMnitor"” data type with specialisations
for usage in the "Fil eDownl oadJob".
type: object
properties:
j obl d:
type: string
st at us:
type: string
enum
- NOT_STARTED
- RUNNI NG
- FI NSHED
- FAI LED
- CANCELLI NG
- CANCELLED
progressPer cent age:
type: integer
mni mum O
maxi mum 100
progressSt at el nf o:
type: string
resul t St atel nfo:

oneCf :
- type: string
enum
- NULL
- UNKNOVWN
- NO_STORAGE
- LOW MEMROY
- NO_CONNECTI ON_TO REMOTE_SERVER
- FI LE_NOT_AVAI LABLE
- DNS_CANNOT_BE_RESOLVED
- TI MER_EXPI RED
- OTHER
- type: string
start Ti me:
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Dat eTi ne'
endTi me:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Dat eTi ne'
timer:
type: integer
Ar eaScope:
oneCf:
- type: array
itens:
$ref: ' #/ conponents/schemas/EutraCel | 1d'
- type: array
itens:
$ref: '#/ conponents/schemas/NrCel | |d'
- type: array
itemns:
$ref: ' #/ conponents/schenmas/ Tac'
- type: array
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items:
$ref: '#/ conponents/schemas/ Tai'
Tai :
type: object
properties:
ncce:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Mcc'
mc:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Mhc'
tac:
$ref: '#/ conponents/schemas/ Tac'
AreaConfi g:
type: object
properties:
freql nfo:
$ref: ' #/ conponents/schenas/ Freql nfo'
pci Li st :
type: array
items:
type: integer
Fr eql nf o:

description: specifies the carrier frequency and bands used in a cell.
type: object
properties:
arfcn:
type: integer
freqBands:
type: array
itemns:
type: integer
Mosf nAr ea:
type: object
properties:
nbsf nAr eal d:
type: integer
mnimum 1
earfcn:
type: integer
mnimum 1
Tac:
type: string
pattern: ' (~[A-Fa-f0-9]{4}$)| (" A Fa-f0-9]{6}9%)"
EutraCel I 1 d:
type: string
pattern: '[A-Fa-f0-9]{7}$
NrCel I'1d:
type: string
pattern: '~[A-Fa-f0-9]{9}%
| pAddr :
oneCf :
- $ref: ' TS28623_ConDefs. yan #/ conponent s/ schermas/ | pv4Addr'
- $ref: ' TS28623_ConDefs. yan #/ conponent s/ schermas/ | pv6Addr '
Managenent Dat a:
oneCf :
- type: array
items:
type: string
enum
- COVERAGE
- CAPACI TY
- ENERGY_EFFI Cl ENCY
- MOBILITY
- ACCESSI BI LI TY
- type: array
items:
type: string
NodeFi I ter:
type: object
properti es:
aread | nterest:
$ref: ' conDefs.yanl #/ conponent s/ schemas/ Areadf | nt erest’
net wor kDomai n:
type: string
enum
- CN
- RAN
cpUpType:
type: string
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enum
- opP
-
Sst:

type: integer
HBommmm- - Definition of types used in Trace control NRM fragnent------------------

j obType- Type:
type: string
description: Specifies whether the TraceJob represents only MDT, 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

listOfF I nterfaces-Type:
description: The interfaces to be recorded in the Network El enent. See 3GPP TS 32.422 cl ause
5.5 for additional details.
type: object
properties:

MSCSer ver | nt er f aces:
type: array
items:

type: string
enum
- A
- lu-CS
- M
- MAP-G
- MAP-B
- MAP-E
- MAP-F
- MAP-D
- MAP-C
- CAP

MGW nt er f aces:
type: array
items:

type: string
enum

- M

- Nb-UP

- lu-UP

RNCI nt er f aces:
type: array
itens:

type: string
enum

- lu-CS

- lu-PS

- lur

- lub

- Wu

SGSNI nt er f aces:
type: array
itemns:

type: string
enum

- G

- lu-PS

- Gn

- MAP-G

- MAP- &d

- MAP-G&

- S13
GGSNI nt er f aces:
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type: array
items:
type: string
enum
- G
- G
- G
S- CSCFI nterf aces:
type: array
itens:
type: string
enum

- M
P- CSCFI nt er f aces:
type: array
items:
type: string
enum
- Gm
- Mv
| - CSCFI nt er f aces:
type: array
itens:
type: string
enum

MRFCI nt er f aces:
type: array
items:

type: string
enum

- M

- M

MECFI nt er f aces:
type: array
items:

type: string
enum

- My

- M

- M

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

type: string
enum

- Ix

- MW

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

- M

ASI nt er f aces:
type: array
items:

type: string
enum

- Dh

- Sh
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- 1SC
- U
HSSI nt er f aces:
type: array
itens:
type: string
enum
- MAP-C
- MAP-D

El R nterfaces:
type: array
items:

type: string
enum

- MAP-F

- S13

- MAP-G&

BM SCl nt er f aces:
type: array
itemns:

type: string
enum
- Grb

MMVEI nt er f aces:
type: array
itens:

type: string
enum

- S1- MVE

- S3

- S6a

- S10

- S11

- S13

SGW nt er f aces:
type: array
itens:

type: string
enum

-S4

- S5

- S8

- S11

- &xc

PDN_GW nt er f aces:
type: array
itens:

type: string
enum

- S2a

- S2b

- S2c

- S5

- S6b

- X

- S8

- S@

eNBl nt erf aces:
type: array
itens:

type: string
enum
- S1- MMVE
- X2

en- gNBl nt erf aces:
type: array
items:

type: string
enum
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- S1- MVE
- X2
- W
- F1-C
- E1
AMFI 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
items:

type: string
enum

NRFI nt er f aces:
type: array
items:

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

- N15

SMFI nt er f aces:
type: array
items:

type: string
enum

- N

- N7

- N10

- N1

- S5-C

SMSFI nt er f aces:
type: array
items:

type: string
enum

- N20

- N21

UDM nt er f aces:
type: array
itens:

type: string
enum
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- N8
- N10
- N13
- N21
- Nul
UPFI nt er f aces:
type: array
itens:
type: string
enum
- M
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
- NG C
- Xn-C

- F1-C
- El

gNB- CU- UPI nt er f aces:
type: array
items:
type: string
enum
- El1
gNB- DUl nt er f aces:
type: array
items:
type: string
enum
- F1-C

i st Of NeTypes- Type:

ETSI TS 128 623 V17.2.2 (2022-07)

description: The Network El ement 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

- MW

- GGSN

- RNC

- BM SC

- MME

- SGW

- PGW

- ENB

- EN_G\B

- G\B_CU CP

pl mTar get - Type:
type: object
description: The PLMN for which sessions shall

be selected in the Trace Session in case of

managenent based activation when several PLMNs are supported in the RAN (this neans that shared
cells and not shared cells are allowed for the specified PLMN. Note that the PLMN Target mi ght
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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 clause 5.9b for
additional details.
properties:
ncce:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Mcc'
mc:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Mhc'
required:
- ntc
- mc

t raceDept h- Type:
description: Specifies how detailed informati on 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
- VENDCORMEDI UM
- VENDORMAXI MUM

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 nmanagenent systemto identify one PLMN containing the nmanagenent
system and Trace IDis a 3 byte Cctet String. See 3GPP TS 32.422 clause 5.6 for additional details.
properties:
nce:
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Mcc'
mmc:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenmas/ Mhc'
tracel d:
type: string
required:
- ntc
- mc
- traceld

traceReporti ngFor nat - 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

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
- Vsl
- | 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
- Targetl|dVval ue

triggeringEvents-Type:
type: object
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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:
M5C_SERVER:
type: array
itens:
type: string
enum
- MO MI_CALLS
- MO_Mr_swms
- LU_IMSlattach_I MSI det ach
- HANDOVER
- SS
SGSN:
type: array
items:
type: string
enum
- PDPcont ext
- MO_Mr_Swms
- RAU_GPRSat t ach_GPRSdet ach
- MBMScont ext

type: array
itens:
type: string
enum
- CONTEXT
GGSN:
type: array
items:
type: string
enum
- PDPcont ext
- MBMScont ext
I MVB:
type: array
items:
type: string
enum
- Sl Psessi on_St andal oneTr ansacti on
BM _SC.
type: array
itens:
type: string
enum
- MBMBacti vati on
MVE:
type: array
items:
type: string
enum
- UEi nitiat edPDNconnecti vi t yRequest
- Servi ceRequest
- Initial Attach_TAU Det ach
- UEinitiat edPDNdi sconnecti on
- BearerActivationMdificationDel etion
- Handover
SGW
type: array
itens:
type: string
enum
- PDNconnectionCreation
- PDNconnecti onTerm nati on
- BearerActivationMdificationDel etion
PGW
type: array
items:
type: string
enum
- PDNconnectionCreation
- PDNconnecti onTer mi nati on
- BearerActivationMdificationDel etion
AVF:
type: array
items:
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type: string
enum

SIVF:

type:
items:

Regi stration

Servi ceRequest
Handover

UEder egi stration

Net wor kDer egi strati on
UEMbdbi | i t yFr onEPC
UEMbbI | it yTOEPC

array

type: string
enum

PDUsessi onEst abl i shnent

PDUsessi onModi fi cation

PDUsessi onRel ease

PDUsessi onUPact i vati onDeacti vati on
Mobi | i t yBt w3gppAndN3gppTo5GC

Mobi | i t yFr omEpc

PCF:
type: array
itemns:
type: string
enum
- AMpolicy
- SMpolicy
- Aut horization
- BDTpolicy
UPF:
type: array
items:
type: string
enum
- N4Session
AUSF:
type: array
items:
type: string
enum
- UEaut henti cation
NEF:
type: array
items:

type: string
enum

NRF:

type:
itens:

Event Exposure
PFDmanagenent

Par anet er Pr ovi si on
Trigger

array

type: string
enum

NSSF:

type:
items:

NFmanagenment
NFdi scovery

array

type: string
enum

SVBF:

type:
itens:

NSSel ecti on
NSSAI

array

type: string
enum

UDM

type:
itemns:

SMser vi ce

array

type: string
enum

UEcont ext
Subscri ber Dat a
UEaut henti cati on

ETSI
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- Event Exposure

anonym zati onOf Mit Dat a- Type:
description: Specifies |evel
clause 5.10.12.
type: string
enum
- NO_I DENTI TY
- TAC OF_I MEI

of MDT anonym zati on.

beanievel Measur enent - Type:
description: Determ nes whether beam | evel
MDT ML neasurenent in NR For additional
type: bool ean

col I ecti onPeri odRr it e- Type

description
type: string
enum

- 100ns

- 1000mns

- 1024ms

- 1280ms

- 2048ms

- 2560mns

- 5120ms

- 10000ms

- 10240mns

- 60000ms

col | ecti onPeri odM6Lt e- Type:

description:
type: string
enum

- 1024ms

- 2048ms

- 5120ms

- 10240ns

col | ecti onPeri odM/Lt e- Type:
description:
type: integer
mnimm 1
maxi mum 60

col | ecti onPeri odRr mnt s- Type:

description:
type: string
enum

- 100mns

- 250ms

- 500ms

- 1000ms

- 2000ms

- 3000ms

- 4000ms

- 6000ms

col I ecti onPeri odRr m\r - Type:

descri ption:
type: string
enum

- 1024ns

- 2048ms

- 5120ms

- 10240ns

- 60000ms

col | ecti onPeri odMBNr - Type:

description:
type: string
enum

- 120ms

- 240ms

- 480mns

- 640ns

- 1024ns

- 2048ms

ETSI

For additional

measur enent s shal |
details see 3GPP TS 32.422 cl ause 5. 10. 40.

See details in 3GPP TS 32.422 cl ause 5. 10. 20.

See details in 3GPP TS 32.422 clause 5.10. 32.

See details in 3GPP TS 32.422 clause 5.10. 33.

See details in 3GPP TS 32.422 clause 5.10. 21.

See details in 3GPP TS 32.422 clause 5. 10. 30.

See details in 3GPP TS 32.422 cl ause 5. 10. 34.
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details see 3GPP TS 32.422
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- 5120ms
- 10240ms
- 20480ms
- 40960ms
- 1mn

- 6mn

- 12nmin
- 30mn

col I ecti onPeri odM/Nr - Type:
description: See details in 3GPP TS 32.422 cl ause 5.10. 35.

type: integer
mnimum 1
maxi mum 60

event Li st For Event 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

event Threshol d- Type:

ETSI TS 128 623 V17.2.2 (2022-07)

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:
oneCr :
- type: integer
m ni mum 0
maxi num 97
- type: integer
m ni mum 0
maxi mum 127
Event Thr eshol dRSRQ
oneCf :
- type: integer
m ni mum 0
maxi num 34
- type: integer
m ni mum 0
maxi mum 127
Event Thr eshol d1F:
type: object
properties:
CPI CH_RSCP:
type: integer
m ni mum -120
maxi mum 25
CPI CH_EcNo:
type: integer
mni mum -24
maxi mum O
Pat hLoss:
type: integer
m ni mum 30
maxi mum 165
Event Thr eshol dil :
type: integer
mni mum -120
maxi mum 25

i st OF Measur enent s- Type:

description: See details in 3GPP TS 32.422 clause 5.10.3 for details.

type: object
properties:
UMT'S:
type: array
items:
type: string
enum

EEEE LS
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- M7_DL
- M7_UL
LTE
type: array
items:
type: string
enum

_EVENT_TRI GGERED

SRR R TS

NR:
type: array
items:
type: string
enum

_EVENT_TRI GGERED

SEEI55EERE

| oggi 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

| oggi ngl nt erval - Type
description: See details in 3GPP TS 32.422 clause 5.10.8
type: object
properties:
UMTS
type: array
items:
type: string
enum
- 1.28s
- 2.56s
- 5.12s
- 10. 24s
- 20.48s
- 30.72s
- 40.96s
- 61.44s
LTE
type: array
items:
type: string
enum
- 1.28s
- 2.56s
- 5.12s
- 10. 24s
- 20. 48s
- 30.72s
- 40.96s
- 61.44s
NR:
type: array
items:
type: string

ETSI
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enum
- 0.32s
- 0.64s
- 1.28s
- 2.56s
- 5.12s
- 10. 24s
- 20.48s
- 30.72s
- 40.96s
- 61.44s
- INFINITY

event Thr eshol dL1- Type
description: See details in 3GPP TS 32.422 clause 5.10. X
type: object
properties:

RSRP
type: integer
m ni mum 0
maxi mum 127
RSRQ
type: integer
m ni mum 0

maxi mum 127

hyst eresi sL1- Type
description: See details in 3GPP TS 32.422 clause 5.10.Y.
type: integer
m ni mum 0
maxi mum 30

ti meToTriggerL1- Type

description: See details in 3GPP TS 32.422 clause 5.10.Z
type: string
enum

- Ons

- 40ms

- 64ms

- 80mns

- 100ms

- 128ms

- 160ms

- 256ms

- 320ms

- 480ms

- 512ms

- 640ms

- 1024nms

- 1280ms

- 2560ms

- 5120ms

measur enment Per i odLt e- Type:
description: See details in 3GPP TS 32.422 cl ause 5.10.23
type: string
enum
- 1024ms
- 2048ms
- 5120ms
- 10240ms
- 1nmin

measur enent Peri odUnt s- Type

description: See details in 3GPP TS 32.422 clause 5.10.22
type: string
enum

- 1000mns

- 2000ms

- 3000mns

- 4000ms

- 6000ms

- 8000mns

- 12000ns

- 16000ms

- 20000ms

- 24000ms

- 28000ns

ETSI
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- 32000mns
- 64000ns

nmeasur enent 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
- Pat hLoss

event Thr eshol dUphUnt s- Type:
description: See details in 3GPP TS 32.422 clause 5.10. A
type: integer
m nimum 0O
maxi mum 31

pl mLi st - Type:
description: See details in 3GPP TS 32.422 clause 5.10. 24.
type: array
items:
type: object
properties:
nce:
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Mcc'
mmc:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenmas/ Mhc'
required:
- nce
- mc
maxltens: 16

posi 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

report Anount - Type:
description: See details in 3GPP TS 32.422 clause 5.10.6.
type: string
enum

'
P oOANRF
()]

- 32
- 64
- INFINITY

reportingTrigger- 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_NR
- 1F_FOR_UMIS
- 11 _FOR_UMIS_MCPS_TDD
- A2_TRI GGERED PERI ODI C_ FOR_LTE_NR
- ALL_CONFI GURED_RRM FOR_LTE_NR
- ALL_CONFI GURED_RRM FOR_UMTI'S

reportlnterval - Type:
description: See details in 3GPP TS 32.422 clause 5.10.5.
type: object
properties:
UMTS:
type: array
itens:
type: string
enum
- 250mns
- 500ms
- 1000ms

ETSI
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- 2000ms
- 3000ms
- 4000ms
- 6000ms
- 8000ms
- 12000mns
- 16000ms
- 20000ms
- 24000mns
- 28000ms
- 32000ms
- 64000ms
LTE
type:
itemns:
type:
enum
- 120ns
- 240ns
- 480ms
- 640ns
- 1024ns
- 2048ns
- 5120ns
- 10240ms
- 600008
- 360000ms
- 720000mns
- 1800000ns
- 3600000ns

array

string

NR:
type:
itens:

type:
enum
- 120ns
- 240ns
- 480mns
- 640mns
- 1024ns
- 2048ms
- 5120mns
- 10240ms
- 20480ms
- 40960ns
- 600008
- 360000mns
- 720000mns
- 1800000ns

array

string

report Type- Type
description
type: string
enum
- PERI ODI CAL
- EVENT_TRI GGERED

sensor | nf or mati on- Type
description
type: array
items:
type:
enum
- BAROVETRI C_PRESSURE
- UE_SPEED
- UE_ORI ENTATI ON

string

traceCol | ecti onEntityld-Type
description

53

the air to the UE being configured for Logged MDT

type: integer
s end of Definition of types used in Trace contro
R Definition of abstract | OC Top

See details in 3GPP TS 32.422 clause 5.10.29

NRM f r agnent
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Report type for | ogged NR MDT. See details in 3GPP TS 32.422 cl ause 5. 10. 27

See details in 3GPP TS 32.422 clause 5.10.11. Only TCE Id val ue may be sent over
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Top-Attr:

# This definition will be deprecated, when all

# are replaced by Top.

type: object
properties:
id:

type: string

nul | abl e: true
obj ect d ass:

type: string
obj ect | nst ance:

54
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occurances of Top-Attr

$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Dn'

VsDat aCont ai ner:

$ref: '#/ conponents/schemas/ VsDat aCont ai ner-Mil tipl e’

required:
- id
Top:
type: object
properties:
id:
type: string
nul | abl e: true
obj ect d ass:
type: string
obj ect | nst ance:

$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Dn'

VsDat aCont ai ner:

$ref: ' #/ conponents/schemas/ VsDat aCont ai ner-Mil tipl e'

required:
- id

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

SubNet wor k- Attr:
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: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Mcc'

prioritylLabel:
type: integer

support edPerf Metri cG oups:
type: array
items:

$ref: '#/ conponents/schemas/ SupportedPerfMetricG oup'

supportedTraceMetrics:
type: array
items:
type: string
ManagedEl ement - Attr:
type: object
properties:
dnPrefix:
type: string
managedEl enent TypeLi st :

type: array
items:
type: string
user Label :

type: string
| ocat i onNane:

type: string
managedBy:

$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenmas/ DnLi st

vendor Nane:

type: string
user Def i nedSt at e:

type: string
sw\er si on:

type: string
prioritylLabel:
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type: integer
support edPerf Metri cG oups:
type: array
items:
$ref: '#/ conponents/schemas/ SupportedPerfMetricG oup'
supportedTraceMetrics:
type: array
items:
type: string

SubNet wor k- ncQO
type: object
properties:
Managenent Node:
$ref: '#/ conponent s/ schemas/ Managenent Node- Ml ti pl e’
WhsAgent :
$ref: '#/ conponents/schemas/ MhsAgent-Miltiple'
MeCont ext :
$ref: ' #/ conponents/schenas/ MeCont ext-Mil tiple'
Perf Metri cJob:
$ref: '#/ conponents/schenas/PerfMetricJob-Miltiple'
Thr eshol divbni t or:
$ref: ' #/ conponents/schenas/ Threshol dMoni tor-Mil tiple'
TraceJob:
$ref: '#/ conponents/schemas/ TraceJob-Miltipl e’
Managenent Dat aCol | ecti on:
$ref: ' #/ conponent s/ schemas/ Managenent Dat aCol | ecti on-Mil ti pl e’
Nt f Subscri pti onControl :
$ref: ' #/ conponents/schemas/ Nt f Subscri ptionControl -Miltiple'
Al arniLi st:
$ref: '#/ conponents/schenas/ Al arnLi st - Si ngl e'
Files:
$ref: '#/ conponents/schenas/Files-Miltiple'
Fi | eDownl oadJob:
$ref: '#/ conponents/schemas/ Fi | eDownl oadJob- Ml ti pl e’
MhsRegi stry:
$ref: '#/ conponents/schenas/ MsRegi stry-Single'
ManagedEl enent - ncO
type: object
properties:
MhsAgent :
$ref: '#/ conponents/schemas/ MhsAgent-Miltiple'
Per f Metri cJob:
$ref: '#/ conponents/schenas/PerfMetricJob-Miltiple'
Thr eshol dMoni tor:
$ref: '#/ conponents/schenas/ Threshol dMoni tor-Mil tiple'
TraceJob:
$ref: '#/ conponents/schemas/ TraceJob-Miltipl e’
Nt f Subscri pti onControl :
$ref: '#/ conponents/schemas/ Nt f Subscri ptionControl -Miltiple'
Al arnLi st:
$ref: '#/ conponents/schemas/ Al arnLi st - Singl e’
Fi | eDownl oadJob:
$ref: '#/ conponents/schemas/ Fi | eDownl oadJob- Mil ti pl e’
Files:
$ref: '#/ conponents/schemas/Files-Miltiple'

#o-oom--- Definition of abstract 10CS ----------------------------“““““-““-“----~-~-~---

ManagedFuncti on- Attr:
type: object
properties:
user Label :
type: string
vnf Par anet er sLi st :
type: array
itemns:
$ref: ' #/ conponent s/ schemas/ Vnf Par anet er'
peePar anet er sLi st :
type: array
itemns:
$ref: ' #/ conponent s/ schemas/ PeePar anet er'
prioritylLabel:
type: integer
support edPerf Metri cG oups:
type: array
itemns:
$ref: '#/ conponents/schemas/ SupportedPerfMetricG oup'

ETSI
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supportedTraceMetrics:
type: array
itens:
type: string

EP_RP-Attr:
type: object
properties:
user Label :
type: string
farEndEntity:
type: string
support edPerf Metri cG oups:
type: array
items:
$ref: ' #/ conponents/schenas/ SupportedPerfMetricG oup'

TraceJob-Attr:
type: object
description: abstract class used as a container of all TraceJob attributes
properties:
j obType:
$ref: ' #/ component s/ schenmas/jobType- Type'
listOInterfaces:
$ref: '#/ conponents/schemas/|istCOf I nterfaces- Type'
i st OfF NeTypes:
$ref: ' #/ conponents/schemas/|istOf NeTypes- Type'
pl mTar get :
$ref: ' #/ conponent s/ schenmas/ pl mTar get - Type'
traceReporti ngConsunerUri :
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Uri'
traceCol | ectionEntityl pAddress:
$ref: ' #/ conponents/schenmas/| pAddr'
traceDept h:
$ref: '#/ conponents/schemas/traceDept h- Type'
traceRef erence:
$ref: ' #/ conponents/schemas/traceRef erence- Type'
traceRecor di ngSessi onRef er ence:
type: string
jobld:
type: string
traceReporti ngFor nat :
$ref: '#/ conponents/schenas/traceReportingFornat- Type'
traceTarget:
$ref: ' #/ conponents/schemas/traceTarget - Type'
triggeringEvents:
$ref: '#/ conponents/schemas/triggeri ngEvents- Type'
anonym zat i onOf Mt Dat a:
$ref: '#/ conponents/schenas/anonyni zati onOf Mit Dat a- Type'
ar eaConfi gurati onFor Nei ghCel | :
$ref: '#/ conponents/schemas/ AreaConfig'
ar eaScope:
type: array
items:
$ref: '#/ conponents/schenas/ AreaScope’
beanmLevel Measur enent :
$ref: '#/ conponents/schenas/ beanlLevel Measur enent - Type'
col I ecti onPeri odRr Lt e:
$ref: ' #/ conponents/schenas/col | ectionPeri odRrniLte-Type'
col I ectionPeri odMbLt e:
$ref: '#/ conponents/schemas/col | ecti onPeri odM6Lt e- Type'
col I ecti onPeri odM/Lt e:
$ref: ' #/ conponent s/ schemas/ col | ecti onPeri odM/Lt e- Type'
col |l ecti onPeri odRr mnt s:
$ref: '#/ conponents/schemas/col | ecti onPeri odRr nUnt s- Type'
col I ecti onPeri odRr m\r:
$ref: ' #/ conponents/schemas/ col | ecti onPeri odRr m\r - Type'
col |l ecti onPeri odMBNr:
$ref: '#/ conponents/schenas/ col | ecti onPeri odM5Nr - Type'
col | ecti onPeri odMZNr:
$ref: ' #/ conponents/schemas/ col | ecti onPeri odM/Nr - Type'
event Li st For Event Tri gger edMeasur enment :
$ref: '#/ conponents/schenmas/ event Li st For Event Tri gger edMeasur enent - Type'
event Threshol d:
$ref: ' #/ conponent s/ schemas/ event Thr eshol d- Type'
|'i st Of Measur enent s:
$ref: ' #/ conponents/schemas/|i st Of Measur enent s- Type'
| oggi ngDur at i on:
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$ref: ' #/ conponents/schemas/ | oggi ngDur ati on- Type'
| oggi ngl nterval :

$ref: '#/ conponents/schenas/| oggi ngl nterval - Type'
event Threshol dL1:

$ref: '#/ conponents/schenas/ event Thr eshol dL1- Type'
hyst eresi sL1:

$ref: '#/ conponents/schemas/ hysteresisL1-Type'
timeToTriggerlLl:

$ref: '#/ conponents/schenas/timeToTriggerL1- Type'
mbsf nAr eali st :

type: array

items:

$ref: '#/ conponents/schenas/ Msf nArea’

measur enment Peri odLt e:

$ref: '#/ conponents/schenas/ measur ement Peri odLt e- Type'
nmeasur enent Per i odUnt s:

$ref: '#/ conponents/schemas/ measur erment Peri odUnt s- Type'
measur ement Quantity:

$ref: ' #/ conponents/schenas/ neasur enent Quantity-Type'
event Thr eshol dUphUnt s:

$ref: '#/ conponents/schemas/ event Thr eshol dUphUnt s- Type'
pl mLi st :

$ref: ' #/ component s/ schemas/ pl mLi st - Type'
posi ti oni ngMet hod:

$ref: '#/ conponents/schenas/ positioni ngMet hod- Type'
report Amount :

$ref: ' #/ conponent s/ schemas/ report Anount - Type'
reportingTrigger:

$ref: ' #/ conponents/schemas/reportingTrigger-Type'
reportlnterval:

$ref: '#/ conponents/schemas/reportlnterval - Type'
report Type:

$ref: ' #/ conponent s/ schenmas/report Type- Type'
sensor | nf ormati on:

$ref: '#/ conponents/schenas/sensor | nfornation-Type'
traceCol | ectionEntityld:

$ref: ' #/ conponents/schemas/traceCol | ecti onEntityld-Type'

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

MhsRegi stry- Si ngl e:
type: object
properties:
Mhsl nf o:
$ref: '#/ conponents/schemas/ Mslnfo-Miltiple'

#o-oom--- Definition of concrete 10CS -------------------"-------------“-“~--~-~-~-~-~-~-~---
VsDat aCont ai ner - Si ngl e:
type: object
properties:
id:

type: string
attri butes:
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'
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- type: object
properties:
attributes:
type: object
properties:
user Label :
type: string
nFServi ceType:
$ref: '#/ conponents/schenas/ NFServi ceType'

SAP:

$ref: ' #/ component s/ schemas/ SAP'
operations:

type: array

items:

$ref: '#/ conponents/schenmas/ Qperati on'
administrativeState:
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Adni ni strativeState'
operati onal State:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Oper ati onal St at e’
usagesSt at e:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ UsageSt at e’
regi strationState:
$ref: '#/ components/schemas/ Regi strati onState'
Managenent Node- Si ngl e:
al | OF :
- $ref: '#/ components/schemas/ Top'
- type: object
properties:
attributes:
type: object
properties:
user Label :
type: string
managedEl enent s:
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ DnLi st'
vendor Nane:
type: string
user Def i nedSt at e:
type: string
| ocat i onNane:
type: string

sw\er si on:
type: string
MhsAgent :

$ref: ' #/ conponents/schemas/ MhsAgent-Mil tiple'
MhsAgent - Si ngl e:

all O :
- $ref: '#/ component s/ schemas/ Top'
- type: object
properties:

attributes:
type: object
properties:
syst enDN:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Dn'
MeCont ext - Si ngl e:
al | OF :
- $ref: '#/ conmponents/schemas/ Top'
- type: object
properties:
attri butes:
type: object
properties:
dnPrefi x:
type: string
PerfMetricJob-Si ngl e:

all O :
- $ref: '#/ conponents/schenmas/ Top'
- type: object
properties:

attributes:
type: object
properties:
admi ni strativeState:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenmas/ Admi ni strati veState'
operational State:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenmas/ Oper at i onal St at e’
j obl d:
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type: string
performanceMetri cs:
type: array
itens:
type: string
granul ari tyPeri od:
type: integer
mnimum 1
obj ect | nst ances:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ DnLi st'
root Obj ect | nst ances:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ DnLi st
reportingCrl:
$ref: '#/ conponents/schenas/ ReportingCtrl'
Files:
$ref: '#/ conponents/schenas/Files-Miltiple'
Thr eshol dvbni t or - Si ngl e:
al | OF :
- $ref: '#/ conmponents/schemas/ Top'
- type: object
properties:
attri butes:
type: object
properties:
admini strativeState:

$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Adni ni strativeState'

operational State:

$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ OQper at i onal St at e’

performanceMetrics:
type: array
itens:
type: string
t hreshol dl nf oLi st :
type: array
itens:
$ref: ' #/ conponent s/ schemas/ Thr eshol dI nf o'
nmoni t or Granul ari tyPeri od:
type: integer
mnimum 1
obj ect | nst ances:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schemas/ DnLi st
root Obj ect | nst ances:
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ DnLi st'
Nt f Subscri ptionControl - Singl e:

all O :
- $ref: '#/ components/schenas/ Top'
- type: object

properties:
attributes:
type: object
properties:
notificationReci pi ent Address:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Uri'
notificationTypes:
type: array
items:

$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schenas/ Noti fi cati onType'

scope:
$ref: ' #/ conponents/schenas/ Scope'
notificationFilter:
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Fil ter'
Hear t beat Control :
$ref: ' #/ conponents/schenas/ Heart beat Control - Si ngl e’
Hear t beat Cont r ol - Si ngl e:
al | OF :
- $ref: '#/ components/schemas/ Top'
- type: object
properties:
attributes:
type: object
properties:
heart beat Nt f Peri od:
type: integer
mni mum O
triggerHeartbeat Nt f:
type: bool ean
TraceJob- Si ngl e:
all O :
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- $ref: '#/ conponents/schemas/ Top'
- type: object
properties:
attributes:
$ref: '#/ conponents/schenas/ TraceJob-Attr'
Files:
$ref: '#/ conponents/schemas/Files-Miltiple'
Managenent Dat aCol | ect i on- Si ngl e:
al | OF :
- $ref: '#/ components/schemas/ Top'
- type: object
properties:
attri butes:
type: object
properties:
managenent Dat a:
$ref: '#/ conponents/schenas/ Managenent Dat a'
target NodeFi | ter:
$ref: ' #/ conponents/schenas/ NodeFilter'
col |l ecti onTi meW ndow.
$ref: 'conDefs.yanl #/ conponent s/ schemas/ Ti meW ndow
reportingCrl:
type: string
dat aScope:
type: string
enum
- SNSSAl
- 5Q
Al arnLi st-Single:
all Of:
- $ref: '#/ components/schemas/ Top'
- type: object
properties:
attributes:
type: object
properties:
adm ni strativeState:
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Adni ni strativeState'
operational State:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenmas/ Oper at i onal St at e’
nuncf Al ar mnRecor ds:
type: integer
| ast Modi fi cati on:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenmas/ Dat eTi ne'
al ar mRecor ds:
description: >-
This resource represents a map of alarmrecords.
The alarm ds are used as keys in the nmap.
type: object
addi ti onal Properties:
$ref: ' TS28532_Faul t MnS. yani #/ conponent s/ schenas/ Al ar nRecor d'
Fi | eDownl oadJob- Si ngl e:
al | OF :
- $ref: '#/ component s/ schemas/ Top'
- type: object
properties:
attri butes:
type: object
properties:
filelLocation:
type: string
noti ficati onReci pi ent Addr ess:
$ref: ' TS28623_ConDefs. yanml #/ conponent s/ schemas/ Uri '
cancel Job:
type: string
enum
- TRUE
- FALSE
j obMoni tor:
$ref: ' #/ conponents/schenas/Fi | eDownl oadJobProcessMbni t or'
Fil es-Single:
all O :
- $ref: '#/ components/schemas/ Top'
- type: object
properties:
attributes:
type: object
properties:
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nunber O Fi | es:
type: integer

j obRef :
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Dn'

jobld:
type: string

File:
$ref: '#/ conponents/schenmas/File-Miltiple'

Fi |l e-Single:
all O :

- $ref: '#/ conmponent s/ schemas/ Top'
- type: object
properties:
attri butes:
type: object
properties:
fileLocation:
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Uri'
fil eConpression:
type: string
fileSize:
type: integer
fil eDataType:
type: string
enum
- PERFORMANCE
- TRACE
- ANALYTI CS
- PROPRI ETARY
fil eFormat:
type: string
fil eReadyTi ne:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Dat eTi ne'
fil eExpirationTine:
$ref: ' TS28623_ConDef s. yanl #/ conponent s/ schemas/ Dat eTi ne'
fileContent:
type: string
j obRef :
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Dn'
jobld:
type: string
Mhsl nf o- Si ngl e:
type: object
properties:
mmsLabel :
type: string
msType:
type: string
enum
- ProvvnsS
- Faul t Supervi si onvnS
- Stream ngDat aReporti ngvhS
- Fil eDat aReporti ngvhS
msVer si on:
type: string
msAddr ess:
description: Resource URI as defined in the relevant Techni cal Specification
$ref: ' TS28623_ConDefs. yanl #/ conponent s/ schemas/ Uri '
msScope:
description: >-
Li st of the nanaged object instances that can be accessed using the MS.
If a conplete SubNetwork can be accessed using the MiS, this attribute may contain the
DN of the SubNetwork instead of the DNs of the individual nanaged entities within the
SubNet wor k.
type: array
items:
$ref: ' TS28623_ConDef s. yani #/ conponent s/ schenas/ Dn'
R Definition of YAML arrays for nane-contained 10Cs -----------m-ccmmmmno-

VsDat aCont ai ner-Mil ti pl e:
type: array
itemns:
$ref: '#/ conponents/schenas/ VsDat aCont ai ner - Si ngl e’
ManagedNFSer vi ce- Mul ti pl e:
type: array
items:
$ref: ' #/ conponent s/ schemas/ ManagedNFSer vi ce- Si ngl e'
Managenent Node- Mul ti pl e:
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type: array
itens:
$ref: '#/ conponents/schemas/ Managenent Node- Si ngl e'
MhsAgent - Mul ti pl e:
type: array
items:
$ref: '#/ conponents/schemas/ MhsAgent - Si ngl e'
MeCont ext - Mul ti pl e:
type: array
items:
$ref: '#/ conponents/schenmas/ MeCont ext - Si ngl e’
PerfMetricJob-Miltiple:
type: array
items:
$ref: '#/ conponents/schenas/ PerfMetricJob-Single'
Thr eshol dvbni tor- Ml ti pl e:
type: array
items:
$ref: ' #/ conponents/schenas/ Threshol dMoni t or - Si ngl e’
TraceJob-Mil ti pl e:
type: array
items:
$ref: ' #/ conponents/schenas/ TraceJob- Si ngl e’
Managenent Dat aCol | ecti on- Ml ti pl e:
type: array
items:
$ref: ' #/ conponent s/ schemas/ Managenent Dat aCol | ect i on- Si ngl €'
Nt f Subscri ptionControl -Miltiple:
type: array
itens:
$ref: '#/ conponents/schenas/ Nt f SubscriptionControl -Single'
Fi | eDownl oadJob- Mul ti pl e:
type: array
itens:
$ref: '#/ conponents/schenas/ Fi | eDownl oadJob- Si ngl e’
Files-Miltiple:
type: array
itens:
$ref: '#/ conponents/schemas/Fil es-Single'
File-Miltiple:
type: array
itens:
$ref: '#/ conponents/schenas/File-Single'
Mhsl nf o- Mul ti pl e:
type: array
itens:
$ref: '#/ conponents/schenmas/ Msl nfo-Si ngl e'

R Definitions in TS 28.623 for TS 28.532 ------mmmmmmmm e

resources-generi cNrm
oneC :

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

- $ref: '#/ conmponent s/ schemas/ Managenent Node- Si ngl €'

- $ref: '#/ component s/ schemas/ MhsAgent - Si ngl e’

- $ref: '#/ component s/ schemas/ MeCont ext - Si ngl €'

- $ref: '#/ conmponent s/ schemas/ ManagedNFSer vi ce- Si ngl €'

- $ref: '#/ components/schemas/ PerfMetricJob- Single'

- $ref: '#/ conmponent s/ schemas/ Thr eshol dMoni t or - Si ngl €'

- $ref: '#/ conponent s/ schemas/ TraceJob- Si ngl €'

- $ref: '#/ component s/ schemas/ Managenent Dat aCol | ecti on- Si ngl €'

- $ref: '#/ conponents/schemas/ Nt f Subscri pti onControl -Single'
- $ref: '#/ conponent s/ schemas/ Hear t beat Control - Si ngl €'

- $ref: '#/ component s/ schemas/ Al arnii st - Si ngl €'
- $ref: '#/ conponents/schenmas/ Fi | eDownl oadJob- Si ngl €'

- $ref: '#/ component s/ schemas/ Fil es- Si ngl e'
- $ref: '#/ components/schemas/ Fil e-Singl e

- $ref: '#/ conponents/schemas/ MsRegi stry-Single'
- $ref: '#/ component s/ schemas/ Mhsl nf o- Si ngl e’
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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

renot eAddr ess {

description "Renote | P address.";
mandatory true;
type inet:ip-address;
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D.2.2 module _3gpp-common-managed-element.yang

<CCDE BEGQ NS>
nodul e _3gpp- conmon- nanaged- el enent  {
yang-version 1.1;

nanmespace urn: 3gpp: sa5: _3gpp- conmon- managed- el enent ;

prefix "me3gpp";

i mport
i mport
i mport
i mport
i mport
i mport

_3gpp-comon-yang-types { prefix types3gpp ;
_3gpp-common-top { prefix top3gpp; }
_3gpp- common- neasurenents { prefix nmeas3gpp;
_3gpp- common- subscri pti on-control

_3gpp-common-fm { prefix fnBgpp; }

{ prefix subscr3gpp;

_3gpp-common-trace { prefix trace3gpp; }

organi zation "3GPP SA5";
cont act

description "Defines ManagedEl enent which will
by other |0Cs";

reference "3GPP TS 28. 623
CGeneric Network Resource Mddel (NRM
Integration Reference Point (IRP);
Solution Set (SS) definitions

3GPP TS 28. 622
Ceneric Network Resource Mdel (NRM
Integration Reference Point (IRP);

Information Service (1S)

3GPP TS 28. 620
Unrbrella I nformation Mdel

revisi
revisi
revisi
revisi
revisi
revisi
revisi
revi si

f eat ure Measur enent sUnder ManagedE! ement {

on
on
on
on
on
on
on
on

2021-01-16 {
2020- 08- 06 {
2020- 08- 03 {
2020- 06- 08 {
2020- 05-12 {
2020- 02- 24 {
2019-06-17 {
2019- 05- 08 {

reference
ref erence
reference
reference
ref erence
ref erence

reference "

reference

(um™;

"CR-0120"
"CR-0102"
"CR-0095",
"CR-0092";

" CRO084";

}
v}
}
}

}

" S5-201365";

"Initial

S5-203316";
revision";

description "The Measurenent Subtree shall
ManagedEl enment *;

}

}
}

be augnent ed

feature SubscriptionControl Under ManagedEl enent {

description "The Subscripti onControl Subtree shall

ManagedEl enment *;

}

f eature Fmnder ManagedEl ement {

description "The FnSubtree shall

}

feature TraceUnder ManagedEl ement {

description "The TraceSubtree shall

}

f eat ure DESManagemnent Functi on {

description "C ass representing Distributed SON or

Energy Saving feature. The DESManagenent Function shall

ETSI

}
}

}

be cont ai ned under

}

"https://ww. 3gpp. or g/ DynaReport/ TSG W& - S5--of fi ci al s. ht n?l t emi d=464";

be cont ai ned under

be cont ai ned under

be cont ai ned under

ManagedEl enment *;

ManageEl ement "

Domai n-Central i zed SON
be contai ned under
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ManagedEl emrent . ";
}

f eature DMROFunction {
description "O ass representing D SON function of MRO feature. The
DVROFunction shall be contai ned under ManagedEl enent.";
}

feature DRACHOpti m zati onFunction {
description "C ass representing D SON function of RACH optimization
feature. The DRACHOpti mi zati onFunction shall be contai ned under
ManagedEl enent . ;

}

feature DPCl Confi gurationFunction {
description "C ass representing Distributed SON or Donmin-Centralized SON
function of PCl configuration feature. The DPCl Confi gurati onFunction shall
be contai ned under ManagedEl ement . ";

}

feature CPCl ConfigurationFunction {
description "C ass representing Cross Donmin-Centralized SON function of PCl
configuration feature. The CPCl Configurati onFuncti on shall be contai ned
under ManagedEl ement . ";

}

f eat ure CESManagenent Function {
description "Class representing Cross Domai n-Centralized SON Energy Savi ng
feature. The CESManagenent Functi on shall be contai ned under
ManagedEl enent . *;

}

groupi ng ManagedEl emrent_Gp {
description "Abstract class representing tel ecomruni cati ons resources.

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

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

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

| eaf |ocationNane {
description "The physical location (e.g. an address) of an entity
represented by a (derivative of) ManagedEl enent_. It may contain no
informati on 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 managedBy {
description "Relates to the role played by Management System_ in the
bet ween ManagedSystem and ManagedEl enent_. 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-1ist managedEl enent TypelLi st {
description "The type of functionality provided by the ManagedEl enment.
It may represent one ME functionality or a conbination of
nore than one functionality.
1) The allowed values of this attribute are the names of the | OC(s)
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that are (a) derived/subclassed from ManagedFunction and (b) directly
nane- cont ai ned by ManagedEl enent 1 OC (on the first |evel bel ow
ManagedEl enent), but with the string ’'Function’ excluded.

2) If a ManagedEl ement contains multiple 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;
m n-el erents 1;
type string;

}

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

uses ManagedEl ement _G p;
uses neas3gpp: SupportedPerfMetricG oupG p;

| 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 prioritylLabel {
type uint32;
mandat ory true;
}
}

I'i st ManagedEl ement {

description "Represents tel econmuni cations equi pnent or TMN entities within
the tel ecommuni cations network providing support and/or service to the
subscriber. An ManagedEl ement | OC is used to represent a Network El enent
defined in TS 32.101 including virtualizeation or non-virtualization
scenari o. An ManagedEl enent instance is used for comrunicating with a
manager (directly or indirectly) over one or nore nmanagenent interfaces
for the purpose of being nonitored and/or controlled. ManagedEl enent nay
or may not additionally perform el ement managenment functionality.
An ManagedEl enent contai ns equi pnent that may or may not be geographically
di stributed.

A tel econmuni cation equi prent has software and hardware conponents. The

ManagedEl ement | OC descri bed above represents following two case:

- In the case when the software conponent is designed to run on dedicated
har dwar e conponent, the ManagedEl enent | OC descri ption includes both
sof tware and hardware components.

- In the case when the software is designed to run on ETSI NFV defined
NFVI [ 15], the ManagedEl enent | OC description woul d exclude the NFVI
conponent supporting the above nmentioned subject software.

A ManagedEl enent may be contained in either a SubNetwork or in a MeContext
i nstance. A single ManagedEl enent may al so exi st stand-al one with no
parent at all.

The rel ati on of ManagedEl ement | OC and ManagedFunction | CC can be
described as followi ng:

- A ManaagedEl enent instance nay have 1..1 containnment relationship to a
ManagedFunction instance. In this case, the ManagedEl enment |1 OC may be
used to represent a NE with single functionality. For exanple, a
ManagedEl enent is used to represent the 3GPP defined RNC node;
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- A ManagedEl enent

key i d;

instance may have 1..N contai nment
In this case,

mul ti pl e ManagedFunction | OC i nst ances.
I OC nay be used to represent a NE with conbi ned ManagedFuncti on
funcationality (as indicated by the nanagedEl enent Type attri bute and the
contai ned instances of different ManagedFunction |1QOCs). For exanple, a

ManagedEl erment
defi ned gNBCUCPFunti on,

uses top3gpp: Top_G p;
container attributes {
uses ManagedEl enent G p;

}

uses neas3gpp: Measur enent Subtree {
i f-feature Measurenent sUnder ManagedEl enent ;

}

uses subscr3gpp: Subscri pti onControl Subtree {
if-feature SubscriptionControl Under ManagedEl enent ;

}

uses fnBgpp: FnBubtree {
i f-feature Fnlnder ManagedEl erent ;

}

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

}
}

}
<CODE ENDS>
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relationship to
t he ManagedE!l enent

is used to represent the conbined functionality of 3GPP
gNBCUUPFuncti on and gNBDUFuncti on";

D.2.3 module _3gpp-common-managed-function.yang

<CCDE BEGQ NS>
nodul e _3gpp- common- nanaged- f uncti on {
yang-version 1.1;

nanmespace urn: 3gpp: sa5: _3gpp- common- managed- f unct i on;

prefix nf3gpp;

i mport
i mport
i mport
i mport

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

_3gpp-comon- neasurenments { prefix meas3gpp; }

_3gpp-common-trace { prefix trace3gpp;

organi zation "3GPP SA5";
cont act

description "The nodul e defines a base class/grouping for major 3GPP

}

}

"https://ww. 3gpp. or g/ DynaReport/ TSG W& - S5--of fici al s. ht n?l t em d=464";

functions.";

reference

"3GPP TS 28. 622

Ceneric Network Resource Model

(NRM

Integration Reference Point (IRP);
Information Service (1S)

3GPP TS 28. 620

Unbrella Information Mdel

revisi
revisi
revisi
revisi
revisi
revi si
revisi
revisi
revisi
revisi

on
on
on
on
on
on
on
on
on
on

2022-01- 07
2021-01- 25
2020-09- 30
2020- 08-06
2020-08-03
2020- 06- 23
2020- 06- 08
2019-11-21
2019-10-28
2019- 06- 18

A P e A o e A e

" 85-197275, S5-197735",

(UM
reference "CR-0146"; }
reference "CR-0122"; }
reference "CR-bbbb"; }
reference "CR-0102"; }
reference "CR-0095"; }
reference "CR-085"; }
reference "CR-0092"; }
reference
reference S5-193518 ; }
ref erence

"Initial revision";

f eature Measur enent sUnder ManagedFuncti on {

description "The Measurenent Subtree shall

}

feature TraceUnder ManagedFunction {

description "The TraceSubtree shall

}
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groupi ng Operation {
description "This data type represents an Qperation."”;
reference "3gpp TS 28.622";

| eaf name {
type string;
mandatory true;

}
| eaf-1ist allowedNFTypes {
type string;
mn-el ements 1,
description "The type of the managed NF service instance
The specifc values allowed are described in TS 23.501";
}

| eaf operationSemantics {
type enuneration {

enum REQUEST_RESPONSE;

enum SUBSCRI BE_NOTI FY;

config fal se;
mandatory true;
description "Semantics type of the operation.";
reference "3GPP TS 23.502";
}
}

groupi ng ManagedNFServi ceG p {
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;
mandat ory true;
type string;
description "The type of the nmanaged NF service instance
The specifc values allowed are described in clause 7.2 of TS 23.501";

ist sAP {

key "host port";

mn-elenents 1,

max- el enents 1,

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

i st operations {

key narme;

m n-el erents 1;

uses Operation ;

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

}

| eaf adm nistrativeState {
type types3gpp: Admi ni strativeState,;
mandatory true;
description "Permssion to use or prohibition against using the instance";

}

| eaf operational State {
type types3gpp: Operational State;
config fal se;
mandat ory true;
description "Describes whether the resource is installed and working";

}

| eaf usageState {
type types3gpp: usageState ;
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config fal se;

mandat ory 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 DEREQ STERED;

config fal se;
}
}

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

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

groupi ng ManagedFunctionGp {
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 ManagedFunction too. Contained cl asses are

ei t her
- augnented 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 using augmnent

2) uses nf 3gpp: ManagedFuncti onCont ai nedd asses;

uses Function_Gp;

l'ist vnfParanetersList {

key vnfl nstancel d;

description "Contains the paranmeter set of the VNF
instance(s) corresponding to an NE
The presence of this list indicates that the ManagedFuncti on
represented is realized by one or nore VNF instance(s). OQtherwise it
shal | be absent.
The presence of a vnfParanetersList entry, whose vnflnstanceld with a
string length of zero, in createMO operation can trigger the
instantiation of the related VNF/ VNFC i nstances.";

| eaf vnflnstanceld {
type string ;
description "VNF instance identifier";
reference "ETSI GS NFV-IFA 008 v2.1.1:
Net wor k Functions Virtualisation (NFV); Managenent and Orchestration;
Ve-Vnfmreference point - Interface and Information Mbdel Specification
section 9.4.2

ETSI GS NFV-IFA 015 v2.1.2: Network Functions Virtualisation (NFV);
Managenent and Orchestration; Report on NFV Information 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
means the VNF instance(s) does not exist (e.g. has not been
instantiated yet, has already been term nated).";

reference "ETSI GS NFV-IFA 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";
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leaf flavourld {
type string ;
description "ldentifier of the VNF Depl oynment Flavour applied to this
VNF i nstance.";
reference "ETSI GS NFV-1FA 008 v2.1.1:
Net wor k Functions Virtualisation (NFV) Managenent and O chestration";

}

| eaf autoScal abl e {
type bool ean ;
mandatory true;
description "Indicator of whether the auto-scaling of this
VNF instance is enabled or disabled.";

}

}

i st peeParanetersList {
key i dx;

description "Contains the paraneter set for the control
and nonitoring of power, energy and environnental paraneters of
ManagedFunction instance(s).";

leaf idx { type uint32; }

leaf siteldentification {
type string;
mandatory true;
description "The identification of the site where the
ManagedFunction resides.";

}

| eaf sitelatitude {

type deci mal 64 {
fraction-digits 4;
range "-90.0000..+90.0000";

}

description "The latitude of the site where the ManagedFuncti on
i nstance resides, based on Wrld Geodetic System (1984 version)
gl obal reference frame (WGS 84). Positive values correspond to
the northern henisphere. This attribute is optional
for BTSFunction, RNCFunction, GNBDUFunction and
NRSect or Carrier instance(s).";

}

| eaf sitelongitude {

type deci mal 64 {
fraction-digits 4;
range "-180.0000..+180. 0000";

}

description "The | ongitude of the site where the ManagedFuncti on
i nstance resides, based on Wrld Geodetic System (1984 version)
gl obal reference frame (WGS 84). Positive values correspond to
degrees east of O degrees longitude. This attribute is optional
for BTSFunction, RNCFunction, G\BDUFunction and

NRSect or Carri er

i nstance(s).";

}

leaf siteAtitude {

type deci mal 64 {
fraction-digits 4;

}

description "The altitude of the site where the ManagedFuncti on
instance resides, in the unit of nmeter. This attribute is
optional for BTSFunction, RNCFunction, GNBDUFunction and
NRSect or Carrier instance(s).";

}

| eaf siteDescription {
type string;
mandatory true;
description "An operator defined description of the site where
t he ManagedFunction instance resides.";

}

| eaf equi prent Type {
type string;
mandat ory true;
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description "The type of equi pnent where the nmanagedFuncti on
i nstance resides.";
reference "clause 4.4.1 of ETSI ES 202 336-12";

}

| eaf environnent Type {
type string;
mandat ory true;
description "The type of environment where the managedFuncti on
i nstance resides.";
reference "clause 4.4.1 of ETSI ES 202 336-12";

}

| eaf powerlnterface {
type string;
mandatory true;
description "The type of power.";
reference "clause 4.4.1 of ETSI ES 202 336-12";
}
}

| eaf priorityLabel {
mandatory true;
type uint32;
}
uses neas3gpp: SupportedPerfMetricG oupG p;
}

groupi ng ManagedFuncti onCont ai nedCl asses {
description "A grouping used to containe classes (lists) contained by
the abstract | OC ManagedFunction";
li st ManagedNFService {
description "Represents a Network Function (NF)";
reference "3GPP TS 23. 501";
key i d;
uses top3gpp: Top_G p;
container attributes {
uses ManagedNFServi ceG p;
}
}

uses neas3gpp: Measur enent Subtree {
i f-feature Measurenent sUnder ManagedFuncti on ;

}

uses trace3gpp: TraceSubtree {
i f-feature TraceUnder ManagedFunction ;
}
}

}
<CODE ENDS>

D.2.4 module _3gpp-common-measurements.yang

<CODE BEG NS>

nodul e _3gpp- common- neasur enents {
yang-version 1.1;
namespace "urn: 3gpp: sa5: _3gpp- conmon- neasur enents”;
prefix "meas3gpp";

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

organi zati on "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 Measurenent and KPI rel ated groupings
Any list/class intending to use this should include 2 or 3 uses statenents
controlled by a feature:

A
+++ feature Measurenent sUnder MC ass {
+++ description 'Indicates whether neasurenents and/or KPls are supported
+++ for this class.';
+++ }
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B) include the attribute neasurenentsList and/or kPIsList indicating the
supported nmeasurnment and KPl types and GPs. Note that for classes
inheriting from ManagedFuncti on, EP_RP or SubNetwork these attributes are

already inherited, so there is no need to include themonce nore. E. g.

+++ groupi ng M/ assGp {
+++ uses neas3gpp: SupportedPerfMetricG oup;
+++ }
C include the class PerfnetricJob to control the neasurenents/KPls. E. g.
list WO ass {
container attributes {
uses MyCl assG p;

}
+++ uses neas3gpp: Measur enent Subtree {
+++ i f-feature Measurenent sUnder \d ass ;
+++ }

}

Measurenents can be contai ned under ManagedEl enent, SubNet work,
any list representing a class inheriting from Subnetwork or
ManagedFunction. Note: KPIs will only be supported under SubNetwork";

or

reference "3GPP TS 28. 623
Generic Network Resource Mdel (NRM
Integration Reference Point (IRP);
Solution Set (SS) definitions

3GPP TS 28.622

Generic Network Resource Mdel (NRM
Integration Reference Point (IRP);
Information Service (19";

revi sion 2021-07-22 { reference "CR-0137"; }

revi sion 2020-11-06 { reference "CR-0118"; }

revi sion 2020-09-04 { reference "CR-000107"; }

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

revi sion 2020-05-31 { reference "CR-0084"; }

revi sion 2020-03-11 { reference "S5-201581, SP-200229"; }
revi sion 2019-11-21 { reference "S5-197275, S5-197735"; }
revi sion 2019-10-28 { reference "S5-193516"; }

revision 2019-06-17 { reference " "; }

groupi ng Threshol dl nfoGp {

description "Defines a single threshold |evel.";

| eaf -1i st neasurenent Types {
type string;
description "The Measurenment type can be those specified in TS 28.552,
TS 32.404 and can be those specified by other SDGs or can be
vendor -specific.";

}

| eaf threshol dLevel {
type uint 64;
mandatory true;
description "Nunber (key) for a single threshold in the threshold Iist
applicable to the nonitored performance netric.";
}

| eaf threshol dDirection {

type enuneration {
enum UP;
enum DO,
enum UP_AND_DOWWN;

}

must = "UP_AND DOM' or not(../hysteresis)' {
error-nmessage "In case a threshold with hysteresis is configured,

+"threshold direction attribute shall be set to ' UP_AND DOM .";

the "

mandat ory true;
description "Direction of a threshold indicating the direction for which
a threshold crossing triggers a threshol d.

When the threshold direction is configured to 'UP', the associated
treshold is triggered only when the perfornmance netric value is going
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up upon reaching or crossing the threshold value. The treshold is not
triggered, when the performance netric is going down upon reaching or
crossing the threshol d val ue.

Vice versa, when the threshold direction is configured to 'DOMN , the
associated treshold is triggered only when the performance metric is
goi ng down upon reaching or crossing the threshold value. The treshold
is not triggered, when the performance netric is going up upon reaching
or crossing the threshold val ue.

When the threshold direction is set to 'UP_AND DO the treshold is
active in both direcions.

In case a threshold with hysteresis is configured, the threshold
direction attribute shall be set to ' UP_AND DOMWN .";
}

| eaf threshol dval ue {
type union {
type int64;
type deci mal 64 {
fraction-digits 2;
}
}
mandatory true;
description "Val ue agai nst which the nonitored performance metric is
conpared at a threshold level in case the hysteresis is zero";
}

| eaf hysteresis {
type union {
type uint 64;
type deci mal 64 {
fraction-digits 2;
range "0..nmax";
}
}
description "Hysteresis of a threshold. If this attribute is present
the nonitored performance netric is not conpared against the
threshol d val ue as specified by the threshol dval ue attribute but
agai nst a high and | ow threshol d val ue gi ven by

threshol d-high = threshol dval ue + hysteresis
threshol d-1 ow = threshol dval ue - hysteresis

When going up, the threshold is triggered when the perfornance netric
reaches or crosses the high threshold val ue. Wen goi ng down, the
hreshold is triggered when the perfornmance netric reaches or crosses
the | ow threshol d val ue.

A hysteresis nmay be present only when the nonitored perfornance
nmetric is not of type counter that can go up only. |f present
for a performance metric of type counter, it shall be ignored.";
}
}

groupi ng SupportedPerfMetricGoupGp {
list SupportedPerfMetricG oup {

config fal se;

description "Captures a group of supported perfornmance netrics and
associ ated paraneters related to their production and reporting.
A SupportedPerfMetricGoup attribute which is part of an MJ may
define performanceMetrics for any MJ under the subtree contained
under that MJ, e.g. SupportedPerfMetricG oup on a ManagedEl enment
can specify supported netrics for contai ned ManagedFuncti ons
i ke a GNBDUFunction.";

| eaf -1ist performanceMetrics {
type string;
m n-el ements 1;
description "Performance netrics include neasurenents defined in
TS 28.552 and KPIs defined in TS 28.554. Performance netrics can
al so be specified by other SDGs or be vendor specific.
Performance netrics are identfied with their nanes.

For measurenents defined in TS 28.552 the nane is constructed as

foll ows:
- 'fam |y. measur ement Nanme. subcounter' for measurement types with
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}
}

subcounters

- 'fam |ly. measurenment Name' for neasurenment types w thout subcounters

- 'famly' for nmeasurenment famlies

For KPls defined in TS 28.554 the nane is defined in the KPI
definitions tenplate as the conponent designated with e).

A nane can also identify a vendor specific performance netric or a
group of vendor specific performance nmetrics.";

}

leaf-1ist granularityPeriods {
type uint32 {
range 1..max ;
}
units seconds;

}

| eaf -1ist reporti ngMethods {
type enuneration {
enum FI LE_BASED LOC_SET_BY_PRODUCER;
enum FI LE_BASED LOC_SET_BY_CONSUMER,
enum STREAM BASED;
}

m n-el ements 1;

}

| eaf-1ist nonitorGanularityPeriods {
type uint32 {
range 1..max ;
}
uni ts seconds;
description "Granularity periods supported for the nonitoring of
associ at ed neasurenent types for threshol ds";

}

groupi ng PerfMetricJdobGp {
description "Represents the attributtes of the | OC PerfMtricJob";

| eaf administrativeState {

}

def aul t UNLOCKED;
type types3gpp: Adm nistrativeState ;
description "Enable or disables production of the metrics";

| eaf operational State {

}

config fal se;

mandatory true;

type types3gpp: Operational State ;

description "Indicates whether the PerfMetricJob is working.";

| eaf jobld {

}

type string;
description "Id for a PerfMetricJdob job.";

| eaf -1ist performanceMetrics {

type string;

m n-el erents 1;

description "Performance netrics include neasurenents defined in
TS 28.552 and KPls defined in TS 28.554. Performance netrics can
al so be those specified by other SDCs or vendor specific metrics.
Performance netrics are identfied with their names. A name can al so
identify a vendor specific group of performance netrics.

For neasurenents defined in TS 28.552 the nane is constructed as

fol | ows:

- 'fam |y. neasur enent Nane. subcounter' for neasurenent types with
subcounters

- 'fam |ly. measurenent Nanme' for neasurenment types w thout subcounters
- 'famly' for nmeasurenent famlies

For KPIs defined in TS 28.554 the nane is defined in the KPI
definitions tenplate as the conponent designated with e).";
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| eaf granularityPeriod {

type uint32 {
range 1..max ;

}

uni ts seconds;

mandatory true;

description "Granularity period used to produce nmeasurenents. The val ue
must be one of the supported granularity periods for the netric.";

}

| eaf-1ist objectlnstances {
type types3gpp: Di stingui shedNane;

| eaf -1i st root vj ectlnstances {
type types3gpp: Di stingui shedNane;
description "Each object instance designates the root of a subtree that
contains the root object and all descendant objects.";

}

choice reportingCrl {

mandatory true;

description "This choice defines the nmethod for reporting collected
performance netrics to MiS consunmers as well as the paraneters for
configuring the reporting function. It is a choice between the control
paraneter required for the reporting nethods, whose presence selects
the reporting nethod as follows:
- Wen only the fileReportingPeriod attribute is present, the MS
producer shall store files on the MS producer at a | ocation selected
by the MS producer and informthe MS consunmer about the availability
of new files and the file location using the notifyFileReady
notification.
- When only the fileReportingPeriod and fil eLocation attributes are
present, the MS producer shall store the files on the MS consuner at
the location specified by fileLocation. No notification is enmtted by
the MhS producer.
- When only the streanfarget attribute is present, the MS producer
shall streamthe data to the | ocation specified by streanifarget.

For the file-based reporting nethods the fileReportingPeriod attribute
specifies the time w ndow during which collected nmeasurenments are stored
into the sane file before the file is closed and a new file is opened.";

case file-based-reporting {
| eaf fileReportingPeriod {
type uint32 {
range 1..max;
}

units mnutes;
must ' (nunber (.)*"60") nod nunber(../granularityPeriod) = "0"" {
error-message
"The time-period nmust be a nultiple of the granularityPeriod.";
}

mandatory true;

description "For the file-based reporting nmethod this is the tinme
wi ndow during which collected measurements are stored into the sane
file before the file is closed and a new file is opened.
The tinme-period nust be a multiple of the granularityPeriod.

Appl i cabl e when the file-based reporting nmethod i s supported";
}

| eaf filelLocation {
type string ;
description "Applicable and nust be present when the fil e-based
reporting nethod is supported, and the files are stored on the MS
consurmer.";
}
}
case stream based-reporting {
| eaf streantarget {
type string;
mandat ory true;
description "Applicable when stream based reporting nmethod is
supported.";
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groupi ng Threshol dMonitorGp {
description "A threshold nonitor that is created by the consuner for
the nonitored entities whose neasurenents are required by consuner
to nonitor.";

| eaf administrativeState {
defaul t UNLOCKED,;
type types3gpp: AdministrativeState ;
description "Enabl es or disables the Threshol divbnitor.";

}

| eaf operational State {
config fal se;
mandat ory true;
type types3gpp: Operational State ;
description "Indicates whether the Threshol dMonitor is working.";

}

list threshol dl nfoList {
key i dx;
mn-el erents 1;
leaf idx { type uint32 ; }
uses Threshol dl nf oG p;
}

| eaf nonitorGanularityPeriod {
type uint32 {
range "1..max";
}

units second;

mandat ory true;

description " Ganularity period used to nonitor neasurenents for
threshol d crossings. “;

| eaf-1ist objectlnstances {
type types3gpp: Di stingui shedNane;

| eaf -1i st root vj ectl nstances {
type types3gpp: Di stingui shedNane;
description "Each object instance designates the root of a subtree that
contains the root object and all descendant objects."”;
}
}

groupi ng Measurenent Subtree {
description "Contains classes that define measurenents.
Shoul d be used in all classes (or classes inheriting from
- SubNnet wor k
- ManagedEl enent
- ManagedFuncti on

If a YANG nodul e wants to augment these classes/|ist/groupings they nust
augnent all user classes!

If a class uses this grouping inits list it shall also use the
groupi ng SupportedPerfMetricGoupGp to add SupportedPerfMetricG oup as
an attribute to its grouping";

list PerfMetricJob {
description "This |1 OC represents a performance netric production job. It
can be nane-contai ned by SubNetwork, ManagedEl enent, or ManagedFuncti on.

To activate the production of the specified performance netrics, a MS
consunmer needs to create a PerfMetricJob instance on the MS producer.

For ultimate deactivation of nmetric production, the M1S consuner shoul d
delete the job to free up resources on the MiS producer.

For tenporary suspension of netric production, the MiS consuner can
mani pul ate the value of the administrative state attribute. The M1S
producer may di sable nmetric production as well, for exanple in overload
situations. This situation is indicated by the MiS producer with setting
the operational state attribute to disabled. Wien production is resuned
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the operational state is set back to enabl ed.

The jobld attribute can be used to associate metrics frommultiple
PerfMetricJob instances. The jobld can be included when reporting
performance netrics to allow a M1S consuner to associate received
metrics for the sane purpose. For exanple, it is possible to configure
the sane jobld value for nultiple PerfMetricJlob instances required to
produce the neasurenents for a specific KPI.

The attribute performanceMetrics defines the performance netrics to be
produced and the attribute granularityPeriod defines the granularity
period to be applied.

Al'l object instances bel ow and including the instance name-contai ni ng
the PerfMetricJlob (base object instance) are scoped for perfornance
metric production. Performance netrics are produced only on those object
i nstances whose object class nmatches the object class associated to the
performance netrics to be produced.

The attributes objectlnstances and root Gbjectlnstances allow to restrict
the scope. Wien the attribute objectlnstances is present, only the object
instances identified by this attribute are scoped. Wen the attribute
root Obj ectlnstances is present, then the subtrees whose root objects are
identified by this attribute are scoped. Both attributes nay be present
at the sane tinme nmeaning the total scope is equal to the sumof both
scopes. (bject instances may be scoped by both the objectlnstances and
root Obj ectlnstances attributes. This shall not be considered as an error
by the MS producer.

Wren the performance netric requires performance netric production on
mul ti pl e managed objects, which is for exanple the case for KPls, the
MhS consuner needs to ensure all required objects are scoped. Ot herw se
a PerfMetricJob creation request shall fail.

The attribute reportingCrl specifies the method and associ ated control
paraneters for reporting the produced neasurenents to MS consuners.
Three nmethods are available: file-based reporting with selection of the
file location by the MiS producer, file-based reporting with selection
of the file location by the MiS consumer and stream based reporting.

For file-based reporting, all perfornmance netrics that are produced
related to a 'PerfMetricJob' instance for a reporting period shall be
stored in a single reporting file.

Wien the adnministrative state is set to 'UNLOCKED after the creation
of a 'PerfMetricJob' the first granularity period shall start. Wen
the administrative state is set to 'LOCKED or the operational state
to ' DI SABLED , the ongoing reporting period shall be aborted, for
stream ng the ongoing granularity period. Wen the admnistrative
state is set back to 'UNLOCKED or the operational state to ' ENABLED
a new reporting period period shall start, in case of stream ng a new
granul arity period.

Changes of all other configurable attributes shall take effect only at
the begi nning of the next reporting period, for streaming at the
begi nning of the next granularity period.

When the 'PerfMetricJlob' is deleted, the ongoing reporting period shall
be aborted, for stream ng the ongoing granularity period.

A PerfMetricJob creation request shall fail, when the requested
performance netrics, the requested granularity period, the requested
repoting nmethod, or the requested conbination thereof is not supported
by the MS producer.

Creation and del etion of PerfMetricJob i nstances by MS consuners is
optional ; when not supported, PerfMetricJob instances nay be created and
del eted by the systemor be pre-installed.";

key i d;
uses top3gpp: Top_Gp ;
container attributes {
uses PerfMetricJobGp ;
}
}

li st Threshol dMonitor {
key i d;
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description "Represents a threshold nonitor for perfornmance netrics.

It can be contained by SubNetwork, ManagedEl enent, or ManagedFuncti on.

A threshol d nonitor checks for threshold crossings of perfornance netric
val ues and generates a notification when that happens.

To activate threshold nonitoring, a MiS consunmer needs to create a

Thr eshol dMoni tor instance on the MiS producer. For ultimate deactivation
of threshold nonitoring, the MiS consumer should delete the monitor to
free up resources on the MiS producer.

For tenporary suspension of threshold nonitoring, the MiS consuner can
mani pul ate the value of the administrative state attribute. The MS
producer may di sable threshold nonitoring as well, for exanple in
overload situations. This situation is indicated by the M1S producer with
setting the operational state attribute to disabled. Wen nmonitoring is
resuned the operational state is set again to enabl ed.

Al'l object instances bel ow and including the instance containing the
Threshol dvbni tor (base object instance) are scoped for perfornance
metric production. Performance netrics are nonitored only on those

obj ect instances whose object class matches the object class associated
to the perfornmance netrics to be nonitored.

The optional attributes objectlnstances and root Obj ectlnstances allow to
restrict the scope. Wien the attribute objectlnstances is present, only
the object instances identified by this attribute are scoped. Wen the
attribute root Cbjectlnstances is present, then the subtrees whose root
objects are identified by this attribute are scoped. Both attributes may
be present at the sanme tine meaning the total scope is equal to the sum
of both scopes. (bject instances may be scoped by both the objectlnstances
and root Obj ectlnstances attributes. This shall not be considered as an
error by the MS producer.

Mul tiple thresholds can be defined for nultiple performance netric sets
in a single nonitor using thresholdlnfolList. The attribute
moni tor Granul arityPeriod defines the granularity period to be applied.

Each threshold is identified with a nunber (key) called threshol dLevel .
A threshold is defined using the attributes threshol dval ue ,
threshol dDirecti on and hysteresis.

When hysteresis is absent or carries no infornation, a threshold is
triggered when the threshol dvalue is reached or crossed. Wien hysteresis
is present, two threshold values are specified for the threshold as
follows: A high treshold value equal to the threshold value plus the
hysteresis value, and a | ow threshold val ue equal to the threshold val ue
m nus the hysteresis value. Wen the nonitored performance netric
increases, the threshold is triggered when the high threshold value is
reached or crossed. Wen the nonitored performance netric decreases, the
threshold is triggered when the | ow threshold value is reached or crossed
The hsyteresis ensures that the performance nmetric value can oscillate
around a conparison value without triggering each time the threshold when
the threshold value is crossed

Using the thresholdDirection attribute a threshold can be configured in
such a manner that it is triggered only when the nonitored performance
metric is going up or down upon reaching or crossing the threshold.

A Threshol dMonitor creation request shall be rejected, if the performance
metrics requested to be nonitored, the requested granularity period, or
the requested conbi nation thereof is not supported by the MiS producer.

A creation request nmay fail, when the performance netrics requested to be
nmoni tored are not produced by a PerfMetricJob.

Creation and del etion of Threshol dMvbnitor instances by MiS consuners is
optional; when not supported, Threshol dMonitor instances may be created
and del eted by the systemor be pre-installed.";

uses top3gpp: Top_Gp ;
container attributes {

uses Threshol dMonitorGp ;
}

}
}

}
<CODE ENDS>
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D.2.5 module 3gpp-common-subnetwork.yang

<CODE BEG NS>

modul e _3gpp- common- subnet wor k {
yang-version 1.1;
nanespace "urn: 3gpp: sa5: _3gpp- conmon- subnet wor k" ;
prefix "subnet 3gpp";

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- comon-subscri ption-control { prefix subscr3gpp; }
i mport _3gpp-common-fm{ prefix fnBgpp; }

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

import ietf-yang-schema-nount { prefix yangmt; }

organi zation "3GPP SA5";
contact "https://ww. 3gpp. or g/ DynaReport/ TSG WG - S5--of fi ci al s. ht n?l t em d=464";

description "Defines basic SubNetwork which will be augnented by other |CCs";
reference "3GPP TS 28. 623

Generic Network Resource Mdel (NRM

Integration Reference Point (IRP);

Solution Set (SS) definitions

3GPP TS 28. 622

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

3GPP TS 28.620
Unbrella Informati on Model (UM";

revi sion 2021-01-16 { reference "CR-0120"; }
revi sion 2020-08-06 { reference "CR-0102"; }
revi si on 2020-06-08 { reference "CR-0092"; }
revi si on 2020-05-08 {

reference "S5-203316";

}

revi sion 2020-03-11 {
description "Added KPIs and corrections";
ref erence "S5-201365, S5-201581, SP-200229";

}

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

}

revi sion 2019-06-17 {
reference "Initial revision";

}

feature External sUnder SubNet wor k {
description "C asses representing external entities |ike EUranFrequency,
Ext er nal GNBCUCPFuncti on, External ENBFuncti on
are contai ned under a Subnetwork list/class.";

}

feature Measur enent sUnder SubNet wor k {
description "The Measurenent Subtree shall be contai ned under SubNetwork";

}

feature SubscriptionControl Under SubNet work {
description "The Subscri pti onControl Subtree shall be contai ned under
SubNet wor k" ;
}

feature Frninder SubNet wor k {
description "The FnSubtree shall be contained under SubNetwork";

}

feature TraceUnder SubNet work {
description "The TraceSubtree shall be contai ned under SubNetwork";

}

ETSI



3GPP TS 28.623 version 17.2.2 Release 17 81 ETSI TS 128 623 V17.2.2 (2022-07)

f eat ure DESManagenent Function {
description "Class representing Distributed SON or Domain-Centralized SON
Energy Saving feature. The DESManagenent Function shall be contai ned under
SubNet wor k. " ;

}

f eature DMROFunction {
description "Cl ass representing D SON function of MRO feature. The
DVROFunction shall be contained under SubNetwork.";
}

feature DRACHOpti mi zati onFunction {
description "C ass representing D-SON function of RACH optimization feature.
The DRACHOpti mi zationFunction shall be contai ned under SubNetwork.";
}

feature DPCl Confi gurationFunction {
description "C ass representing Distributed SON or Domain-Centralized SON
function of PCl configuration feature. The DPCl Confi gurati onFunction shall
be contai ned under SubNetwork.";

}

feature CPCl ConfigurationFunction {
description "O ass representing Cross Donmin-Centralized SON function of PCl
configuration feature. The CPCl Confi gurationFunction shall be contained
under SubNetwork.";

}

f eat ure CESManagenent Function {
description "Class representing Cross Domain-Centralized SON Energy Savi ng
feature. The CESManagenent Function shall be contai ned under SubNetwork.";
}

groupi ng Domain_Gp {
description "A domain is a partition of instances of managed entities
such that
- the group represents a topological structure which describes the
potential for connectivity
- Subject to comon admi nistration
- Wth comon characteristics";

| eaf dnPrefix {
type types3gpp: Di stingui shedNane;
reference "Annex C of 32.300 ";

}
| eaf userLabel {
type string;
description "A user-friendly (and user assignable) nanme of this object.";
}
| eaf user Defi nedNet wor kType {
type string;
description "Textual information indicating network type, e.g. 'UTRAN .";
}

}

groupi ng SubNetwor kG p {
uses Domai n_G p;
uses neas3gpp: SupportedPerfMetricG oupG p;

leaf-l1ist setO Mcc {
description "Set of Mbile Country Code (MCC).
The MCC uniquely identifies the country of domicile
of the nobile subscriber. MCCis part of the IMSI (3GPP TS 23.003)

This list contains all the MCC val ues in subordinate object
instances to this SubNetwork instance.

See clause 2.3 of 3GPP TS 23.003 for MCC al l ocation principles.
It shall be supported if there is nore than one value in setOf Mcc

of the SubNetwork. Otherw se the support is optional.";
type types3gpp: Mcc;

| eaf priorityLabel {
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mandat ory true;
type uint32;

}

list SubNetwork {
key i d;
description "Represents a set of managed entities";

uses top3gpp: Top_G p;
container attributes {
uses SubNet wor kG p;
leaf-1ist parents {
description "Reference to all containg SubNetwork instances
in strict order fromthe root subnetwork down to the imediate
parent subnet wor k.
I f subnetworks forma contai nment hierarchy this is
nmodel ed using references between the child SubNetwork and the parent
SubNet wor ks.
This reference MJST NOT be present for the top |evel SubNetwork and
MJUST be present for other SubNetworks.";
type leafref {
path "../../../SubNetwork/id";
}

}

| eaf-1i st contai nedChil dren{

description "Reference to all directly contai ned SubNetwork instances.
I f subnetworks forma containnent hierarchy this is
nodel ed using references between the child SubNetwork and the parent
SubNet wor k. ";

type leafref {
path "../../../SubNetwork/id";

}

}
}

uses neas3gpp: Measur enent Subtree {
i f-feature Measurement sUnder SubNet wor k;

}

uses subscr3gpp: Subscri pti onControl Subtree {
if-feature SubscriptionControl Under SubNet wor k;

}

uses fnBgpp: FnSubtree {
i f-feature Fnlnder SubNet wor k;

}

uses trace3gpp: TraceSubtree {
i f-feature TraceUnder SubNet wor k;

}

yangmt : nount - poi nt chi | dr en- of - SubNet wor k {
description "Muntpoint for ManagedEl ement”;
ref erence "RFC8528 YANG Scherma Munt";

}

/1 augnent external parts here

}
}
<CODE ENDS>

D.2.6 module 3gpp-common-top@2019-06-17.yang

nodul e _3gpp-common-top {
yang-version 1.1;

namespace urn: 3gpp: sa5: _3gpp- common-t op;
prefix top3gpp;

organi zation "3gpp SA5";

description "The nodel defines a YANG mapping of the top |evel
information cl asses used for managenent of 5G networks and
network slicing.";

reference
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"3GPP TS 28. 622

Generic Network Resource Mdel (NRM
I ntegration Reference Point (IRP);
Infornmation Service (19S)

3GPP TS 28.620
Unbrella Informati on Model (UM";

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

}

groupi ng Top_Gp {
description "Abstract class supplying a naming attribute";
reference "3GPP TS 28. 620";

leaf id {
type string;
description "Key | eaf (nam ngAttribute) for a class/list.
Shoul d be used as a key leaf for |ists representing
stage 2 classes.";
reference "3GPP TS 32.300 Name convention for managed objects";
}
}

D.2.6a module 3gpp-common-subscription-control.yang

<CODE BEQd NS>

nmodul e _3gpp- comon- subscri ption-control {
yang-version 1.1;
nanespace "urn: 3gpp: sa5: _3gpp- conmon- subscri ption-control ";
prefix "subscr3gpp";

i mport _3gpp-common-top { prefix top3gpp; }

organi zati on "3GPP SA5";
contact "https://wwmv. 3gpp. or g/ DynaReport/ TSG WG - S5--of fi cial s. ht n?l t em d=464";

description "Defines | OCs for subscription and heartbeat control.";
reference "3GPP TS 28. 623

Generic Network Resource Mdel (NRM

Integration Reference Point (IRP);

Sol ution Set (SS) definitions

3GPP TS 28.623";

revi sion 2021-01-16 { reference "CR-0120"; }
revi sion 2020-08-26 { reference "CR 0106";
revi sion 2019-11-29 { reference "S5-197648 S5-197647 S5-197829 S5-197828"; }

groupi ng NtfSubscriptionControl Gp {
description "Attributes of a specific notification subscription”;

| eaf notificationRecipi ent Address {
type string;
mandat ory true;

}
leaf-1ist notificationTypes {
type string;
description "Defines the types of notifications that are candi dates
for being forwarded to the notification recipient.
If the notificationFilter attribute is not supported or not present
all candidate notifications types are forwarded to the notification;
discrimnated by notificationFilter attribute.";
}

l'ist scope {
key "scopeType";
m n-el ements 1;
max- el ements 1;
description "Describes which object instances are selected with
respect to a base object instance.";

| eaf scopeType {
type enuneration {
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enum BASE_ONLY;
enum BASE_ALL;
enum BASE_NTH_LEVEL;
enum BASE_SUBTREE;
}
description "If the optional scopelLevel paranmeter is not supported
or absent, allowed val ues of scopeType are BASE ONLY and BASE_ALL.

The val ue BASE_ONLY indicates only the base object is selected.
The val ue BASE_ALL indicates the base object and all of its
subordi nate objects (incl. the | eaf objects) are selected.

If the scopelLevel paraneter is supported and present, allowed
val ues of scopeType are BASE ALL, BASE_ONLY, BASE NTH LEVEL
and BASE_SUBTREE.

The val ue BASE_NTH LEVEL indicates all objects on the |evel,

which is specified by the scopeLevel paraneter, bel ow the base

obj ect are selected. The base object is at scopelLevel zero.

The val ue BASE _SUBTREE indi cates the base object and all of its
subordi nate objects down to and including the objects on the |evel,
which is specified by the scopeLevel paraneter, are sel ected.

The base object is at scopelLevel zero.";

}

| eaf scopeLevel {
when '../scopeType = "BASE_NTH LEVEL" or ../scopeType = "BASE_SUBTREE"';
type uint16;
mandatory true;
description "See description of scopeType.";
}
}

leaf notificationFilter {
type string;
description "Defines a filter to be applied to candi date notifications
identified by the notificationTypes attribute.
If notificationFilter is present, only notifications that pass the
filter criteria are forwarded to the notification recipient; all other
notifications are discarded.
The filter can be applied to any field of a notification.";
}
}

groupi ng Heartbeat Control Gp {
description "Attributes of HeartbeatControl. Note the triggerHeartbeat Ntf
attribute has no mapping in the present rel ease.";

| eaf heartbeat Nt fPeriod {
type uint32;
mandatory true;
units seconds;
description "Specifies the periodicity of heartbeat notification em ssion.
The val ue of zero has the special neaning of stopping the heartbeat
notification enmission.";
}
}

groupi ng SubscriptionControl Subtree {
description "Contains notification subscription related classes.
Shoul d be used in all classes (or classes inheriting from
- SubNet wor k
- ManagedEl enent

If some YAMwants to augment these classes/|ist/groupings they nust
augnent all user classes!";

list NtfSubscriptionControl {
description "A Nt fSubscriptionControl instance represents the

notification subscription of a particular notification recipient.
The scope attribute is used to sel ect managed object instances.
The base object instance of the scope is the object instance
nane-contai ning the NtfSubscriptionControl instance.
The notifications related to the sel ected managed obj ect instances
are candidates to be sent to the address specified by the
notificati onReci pi ent Address attribute.
The notificationType attribute and notificationFilter attribute
al |l ow MhS consuners to exercise control over which candi date
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notifications are sent to the notificationReci pi ent Address.

If the notificationType attribute is supported and present, its

val ue identifies the

types of notifications that are candidate to be sent to the
notificationRecipient Address. If the notificationType attribute is
not supported or not present, all types of notifications are

candi date to be sent to notificationRecipi ent Address.

I f supported, the notificationFilter attribute defines a filter that
is applied to the set of candidate notifications. Only candi date
notifications that pass the filter criteria are sent to the
notificationRecipientAddress. |If the notificationFilter attribute is
not supported all candidate notificatios are sent to the

noti ficati onReci pi ent Addr ess.

To receive notifications, a MiS consuner has to create

Nt f Subscri ptionControl object instancess on the MiS producer.

A MhS consuner can create a subscription for another MhS consuner
since it is not required the notificationRecipi ent Address be his own
addr ess.

When a MhS consuner does not wish to receive notifications any nore
the MS consuner shall delete the correspondi ng Nt fSubscriptionControl
i nstance.

Creation and del etion of NtfSubscriptionControl instances by MS
consuners is optional; when not supported, the NtfSubscriptionControl
i nstances may be created and del eted by the systemor be
pre-installed.";

key i d;
uses top3gpp: Top_G p;
container attributes {
uses Ntf SubscriptionControl G p;
}

li st Heartbeat Control {
description "MS consuners (i.e. notification recipients) use heartbeat
notifications to nonitor the conmunicati on channels between them and
data reporting MiS producers enmtting notifications such as
noti f yNewAl arm and notifyFi | eReady.

A Heartbeat Control instance allows controlling the em ssion of
heartbeat notifications by MS producers. The recipients of heartbeat
notifications are specified by the notificationRecipi ent Address
attribute of the NtfSubscriptionControl instance containing the

Hear t beat Control i nstance.

Note that the MhS consuner nanagi ng the Heart beat Control instance
and the MS consumer receiving the heartbeat notifications may not be
the sane.

As a pre-condition for the enission of heartbeat notifications, a
Hear t beat Control instance needs to be created. Creation of an instance
with an initial non-zero value of the heartbeatNtfPeriod attribute
triggers an imedi ate heartbeat notification enmission. Creation of an
instance with an initial zero value of the heartbeatPeriod attribute
does not trigger an enission of a heartbeat notification. Deletion of
an instance does not trigger an em ssion of a heartbeat notification.

Once the instance is created, heartbeat notifications are emitted with
a periodicity defined by the value of the heartbeat NtfPeriod
attribute. No heartbeat notifications are emtted if the value is
equal to zero. Setting a zero value to a non zero value, or a non zero
value to a different non zero value, triggers an i medi ate heart beat
notification, that is the base for the new heartbeat period. Setting a
non zero value to a zero value stops enmtting heartbeats i nmedi ately;
no final heartbeat notification is sent.

Creation and del eti on of Heartbeat Control instances by MiS Consuners
is optional; when not supported, the Heartbeat Control instances nay be
created and del eted by the systemor be pre-install ed.

Whet her and when to enmit heartbeat notifications is controlled by
Heart beat Control . Subscription for heartbeat is not supported via the
Nt f Subscri ptionControl .";

max- el ements 1;

key i d;

uses top3gpp: Top_G p;

container attributes {
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uses Heart beat Control G p;
}
}
}
}

}
<CODE ENDS>

D.2.7 module 3gpp-common-yang-extensions@2019-06-
23.yang

nodul e _3gpp- common- yang- ext ensi ons {
yang-version 1.1;
namespace urn: 3gpp: sa5: _3gpp- common- yang- ext ensi ons ;
prefix yext3gpp ;

organi zati on "3GPP SA5";
description "The nmodul e defi nes YANG ext ensi ons needed
3GPP YANG nodel i ng.

Copyright (c) 2019 3GPP. All rights reserved.

Ext ensi ons MJUST be defined with the follow ng structure in the
description statement:
- What is this statement.
- New ine,
- This statement can be a substatenent of the xxx statenents with
cardinality x..y.
- This statenent can have the follow ng substatenents with
cardinality x..y.
- Newine
- Is changing this statement an editorial, BC(backwards conpati bl e)
or NBC(non-BC) change?
- New ine.
- The argunent its meaning and type. Preferably use YANG types and
constraints to define the argunment's type.

Any extension statenent can be added with a

devi ation/deviate add statenent. |In this case the restriction about
the parent statenent of the extension SHALL be eval uated based on the
target of the deviation statenent.

Support for this nodul e does not nmean that a YANG server inplenents
support for each of these extensions.

I npl ementers of each specific nodul e using an extensions MJST check
if the server inplenents support for the used extension.

Not e: nodul es use nany extensions which individual

i npl enment ati ons MAY or MAY NOT support.

If support for an extension is nmissing the extension statenent needs
i ndi vidual handling or it SHOULD be renoved fromthe nodul e using
the extension e.g. with a deviation.

revi sion "2019-06-23" {
description "lInitial version";

}

extension inVariant {
description
"I ndicates that the value for the data node can only be set when its
parent data node is being created. To change the value after that, the
parent data node nust be deleted and recreated with the data node
havi ng the new val ue.

It is unnecessary to use and MJST NOT be used for key leafs.

The statenent MJUST only be a substatement of a leaf, leaf-list, list
statenments that is config=true.

Zero or one inVariant statenent is allowed per parent statenent.

NO substatements are al | owned.

Adding this statement is an NBC change, renoving it is BC.";

}

extension initial-value {
description "Specifies a value that the systemwll set for a |eaf
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}

leaf-1ist if a value is not specified for it when its parent

or container is created. The value has no effect in any other

nodi fication e.g. changing or renoving the val ue.

The description statenent of the parent statenment SHOULD contain

list
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the label "Initial-value: ' followed by the text fromthe argunent.

The statement MUST only be a substatement of a leaf or leaf-list.

The statenent MJUST NOT be present if the leaf or the leaf-1list
has a default statement or the type used for the data node

has a default val ue.

The statement MUST NOT be used for config=false data or in an

action, rpc or notification.

Zero or one initial-value statements are allowed for a | eaf parent
statement. Zero or nore initial-value statenents are allowed for a

leaf-1ist parent statement. If the leaf-list is ordered-by user,

t he

initial values are stored in the order they appear in the YANG definition.

NO substatenents are al |l owed.

Al ways consider using a YANG default statenent instead.

Modi fication of the initial-value is a non-backwards-conpati bl e change.

The argunent specifies a single initial value for a |leaf or
The val ue MUST be part of the val uespace of the leaf/leaf-list.

leaf-list.

It follows the same rules as the argunent of the default statement.";

argunent "initial-val ue";

}

D.2.8 module 3gpp-common-yang-types.yang

<CODE BEG NS>
modul e _3gpp- comon- yang-types {

yang-version 1.1;
namespace "urn: 3gpp: sab: _3gpp- conmon- yang-types";
prefix "types3gpp";

inmport ietf-inet-types { prefix inet; }
inmport ietf-yang-types { prefix yang; }

organi zation "3GPP SA5";

contact "https://wwmv. 3gpp. or g/ DynaReport/ TSG WG - S5--of fi cial s. ht n?l t em d=464";
description "The nodel defines a YANG mappi ng of the top |evel
information cl asses used for managenent of 5G networks and

network slicing.";
reference "3GPP TS 28. 623";

revi sion 2022-01-03 { reference "CR-0144"; }
revi sion 2021-11-01 { reference "CR-0141"; }

revi sion 2021-09-30 {
description "Added Longitude, Latitude, TenthCf Degrees,
reference "CR-0138";

}

revi sion 2020-11-06 {
description "Renoved incorrect S-NSSAl definitions.";
reference "CR-0118";

}

revi sion 2020-03-10 {
description "Renoved faulty when statements.";
ref erence “SP-200229";

}

revi sion 2019-10-25 {
description "Added ManagedNFProfile.";
reference "S5-194457";

}

revi sion 2019-10-16 {
description "Added SAP and usageState.";
reference "S5-193518";

}
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revi sion 2019-06-23 {
reference "lInitial version.";
}

typedef Enabl edDi sabl ed {
type enuneration {
enum DI SABLED ;
enum ENABLED ;
}
}

groupi ng ProcessMnitor {

description "Provides attributes to nonitor the progress of processes
with specific purpose and linmted lifetine running on MiS producers.
It may be used as data type for dedicated progress nonitor attributes
when speci fying the nanagenent representation of these processes.
The attributes in this clause are defined in a generic way.
For sone attributes specialisations may be provi ded when specifying a
concrete process representation.

I f a management operation on sonme |1 0OCs triggers an associ ated
asynchronous process (whose progess shall be nonitored), this should
also result in creating an attribute named ' processMnitor' (of type
"ProcessMonitor') in these | OC(s). The processMnitor attribute may be
acconpani ed by use-case specific additional data itemns.

The progress of the process is described by the 'status' and

' progressPercentage' attributes. Additional textual qualifications for
the 'status' attribute may be provided by the 'progessStatelnfo' and
"resultStatelnfo' attributes.

Wien the process is instantiated, the 'status' is set to ' NOT_RUNN NG

and the 'progressPercentage’ to '0'. The MS producer deci des when to

start executing the process and to transition into the 'RUNNING state.
This time is captured in the '"startTime' attribute. Aternatively, the
process may start to execute directly upon its instantiation. One

al ternative nmust be sel ected when using this data type.

During the "RUNNING state the 'progressPercentage' attribute may be
repeatedl y updated. The exact semantic of this attribute is subject to
further specialisation. The 'progessinfo' attribute nay be used to

provi de additional textual information in the ' NOT_RUNNI NG, ' CANCELLI NG
and ' RUNNING states. Further specialisation of

'progressStatelnfo' may be provided where this data type is

used.

Upon successful conpletion of the process, the 'status' attribute is set
to '"FINISHED , the 'progressPercentage’ to 100% The tinme is captured in
the 'endTine' attribute. Additional textual infornation nay be provided
inthe '"resultStatelnfo' attribute. The type of

"resultStatelnfo' in this data type definition is 'String'.

Further specialisation of 'resultStatelnfo’ may be provided

where this data type is used.

In case the process fails to conplete successfully, the 'status'
attribute is set to ' FAILED or 'PARTIALLY _FAILED , the current val ue of
' progressPercentage’ is frozen, and the tine captured in 'endTine'. The
"resultStatelnfo' specifies the reason for the failure.

Specific failure reasons nay be specified where the data type defined in
this clause is used. The exact semantic of failure may be subject for
further specialisation as well.

In case the process is cancelled, the 'status' attribue is first set to

" CANCELLI NG and when the process is really cancelled then to ' CANCELLED .
The transition to ' CANCELLED is captured in the "endTine' attribute.

The val ue of 'progressPercentage' is frozen. Additional textual
information may be provided in the '"resultStatelnfo' attribute.

The 'resultStatelnfo' attribute is provided only for additional textual
qualification of the states 'FINISHED , 'FAILED , 'PARTIALLY FAILED or
" CANCELLED . It shall not be used for naking the outcome, that the
process may produce in case of success, avail able.

The process nmay have to be conpleted within a certain tine after its
creation, for exanpl e because required data may not be avail abl e any
nmore after a certain tine, or the process outconme is needed until a
certain time and when not provided by this time is not needed any nore.
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The time until the MS producer autonmatically cancels the process is
indicated by the "tinmer' attribute.";

leaf id {
type string;
mandatory true;
description "lId of the process. It is unique within a single
mul tivalue attribute of type ProcessMnitor.";
}

| eaf status {
type enuneration {

enum NOT_STARTED ;
enum RUNNI NG ;
enum CANCELLI NG ;
enum FI NI SHED ;
enum FAI LED ;
enum PARTI ALLY_FAI LED ;
enum CANCELLED ;

config fal se;

default RUNNI NG

description "Represents the status of the associated process,
whether it fails, succeeds etc.
It does not represent the returned values of a successfully finished
process. ";

}

| eaf progressPercentage {
type uint8 {
range 0..100;

config fal se;
description "Progress of the associ ated process as percentage”;

}

leaf-1ist progressStatelnfo {
type string;
config fal se;
description "Additional textual qualification of the states
" NOT_STARTED , ' CANCELLI NG and ' RUNNI NG .

For specific processes, specific well-defined strings (e.g. string
patterns or enuns) may be defined as a specialisation.";

}

| eaf resultStatelnfo {
type string;
config fal se;
description "Additional textual qualification of the states
"FINFSHED , ' FAILED , 'PARTIALLY_FAILED and ' CANCELLED .
For exanple, in the 'FAILED or 'PARTIALLY FAILED state this
attribute may be used to provide error reasons.

This attribue shall not be used to make the outcome of the process
available for retrieval, if any. For this purpose, dedicated
attributes shall be specified when specifying the representation of
a specific process.

For specific processes, specific well-defined strings (e.g. string
patterns or enuns) may be defined as a specialisation.";

}

leaf startTime {
type yang: dat e-and-ti ne;
config fal se;
description "Start tine of the associated process, i.e. the tine when the
status changed from' NOT_STARTED to 'RUNNING .";
}

| eaf endTine {
type yang: dat e-and-ti nme;
config fal se;
description "Date and time when status changed to ' SUCCESS' , ' CANCELLED ,
"FAI LED or 'PARTIALLY_FAI LED .

If the time is in the future, it is the estinmated tine
the process will end.";
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}

leaf tiner {

type uint32;

uni ts mnutes;

description "Tine until the associated process is autonatically cancell ed.
If set, the systemdecreases the tiner with tine. Wien it reaches zero
the cancellation of the associated process is initiated by the
MhS_Pr oducer.
If not set, thereis notine limt for the process.

Once the timer is set, the consumer can not change it anynore.
If the consuner has not set the timer the MhS Producer may set it."
}
}
/1 groupi ng ManagedNFProfile will be renoved as it is
/1 being noved to _3gpp-5gc-nrmnfprofile
typedef Tent hOf Degrees {
type uint16 {
range 0..3600;

units "0.1 degrees";
description "A single integral value corresponding to an angle in degrees
between 0 and 360 with a resolution of 0.1 degrees.";
}

typedef Latitude {
type deci mal 64 {
fraction-digits 4;
range "-90.0000..+90. 0000";
}
description "Latitude val ues";

}

typedef Longitude {
type deci mal 64 {
fraction-digits 4;
range "-180.0000. . +180. 0000";
}
description "Longitude val ues";

}

typedef OnOFf {
type enuneration {
enum ON;
enum OFF;
}
}

groupi ng ManagedNFProfile {
description "Defines profile for managed NF';
reference "3GPP TS 23.501";

leaf idx { type uint32 ; }

| eaf nflnstancel D {

config fal se;

mandatory true;

type yang: uuid ;

description "This paraneter defines profile for nanaged NF.
The format of the NF Instance ID shall be a
Universally Unique ldentifier (UU D) version 4,
as described in | ETF RFC 4122 " ;

}

leaf-1ist nfType {

config fal se;

m n-el ements 1;

type Nf Type;

description "Type of the Network Function" ;
}

| eaf host Addr {
mandat ory true;
type inet:host ;
description "Host address of a NF';

}
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| eaf authzinfo {

type string ;
description "This paranmeter defines NF Specific Service authorization
information. It shall include the NF type (s) and NF real ns/origins

al l owed to consune NF Service(s) of NF Service Producer.";
reference "See TS 23.501"

}
| eaf location {
type string ;
description "Informati on about the | ocation of the NF instance
(e.g. geographic location, data center) defined by operator";
reference "TS 29. 510"
}

| eaf capacity {
mandat ory true;
type uint16 ;
description "This paraneter defines static capacity infornmation
in the range of 0-65535, expressed as a weight relative to other
NF i nstances of the same type; if capacity is also present in the
nf Servi ceLi st paraneters, those will have precedence over this value.";
reference "TS 29.510" ;

}
| eaf nFSrvG oupld {
type string ;
description "This paraneter defines identity of the group that is
served by the NF instance.
May be config false or true depending on the ManagedFuncti on.
Config=true for Udrinfo. Config=false for Udm nfo and Ausfl nfo.
Shall be present if ../nfType = UDM or AUSF or UDR ";
reference "TS 29.510" ;
}

| eaf -1i st supportedDataSetlds {
type enuneration {
enum SUBSCRI PTI ON,
enum PCLI CY;
enum EXPOSURE;
enum APPLI CATI ON;
}
description "List of supported data sets in the UDR instance.
May be present if ../nfType = UDR';
reference "TS 29.510" ;
}

| eaf -1ist snfServingAreas {
type string ;
description "Defines the SMF service area(s) the UPF can serve.
Shall be present if ../nfType = UPF";
reference "TS 29.510" ;

}

leaf priority {
type uint16;
description "This paraneter defines Priority (relative to other NFs
of the sane type) in the range of 0-65535, to be used for NF sel ection;
| ower val ues indicate a higher priority. If priority is also present
in the nfServiceList paraneters, those will have precedence over
this value. Shall be present if ../nfType = AMF ";
reference "TS 29.510" ;
}
}

typedef usageState {
type enuneration {
enum | DLE;
enum ACTI VE;
enum BUSY;
}
description "It describes whether or not the resource is actively in
use at a specific instant, and if so, whether or not it has spare
capacity for additional users at that instant. The value is READ ONLY.";
reference "I TU T Recommendation X 731";

}
groupi ng SAP {
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| eaf host {
type inet: host;
mandatory true;

| eaf port {
type inet: port-nunber;
mandatory true;
}
description "Service access point.";
reference "TS 28. 622",
}

typedef Mc {
description "The nobile country code consists of three decimal digits,
The first digit of the nobile country code identifies the geographic
region (the digits 1 and 8 are not used):";
type string {
pattern '[02-79][0-9][0-9]";

reference "3GPP TS 23. 003 subclause 2.2 and 12.1";
}

typedef Mc {
description "The nobile network code consists of two or three
decimal digits (for exanple: MNC of 001 is not the same as M\C of 01)";
type string {
pattern '[0-9][0-9][0-9]][0-9][0-9]";

reference "3GPP TS 23. 003 subclause 2.2 and 12.1";
}

groupi ng PLMNId {
| eaf ntc {
mandat ory true;
type Mc;

| eaf mmc {
mandat ory true;
type M,

reference "TS 23. 658";
}

typedef Nci {
description "NR Cell ldentity. The NCI shall be of fixed length of 36 bits
and shall be coded using full hexadeci mal representation.
The exact coding of the NCl is the responsibility of each PLMN operator";
reference "TS 23. 003";
type union {
type string {
I ength 36;
pattern '[01] +';
}
type string {
| ength 9;
pattern '[a-fA-FO0-9]*";

}
}

typedef Operational State {
reference "3GPP TS 28.625 and I TU- T X 731";
type enuneration {
enum DI SABLED {
val ue O;
description "The resource is totally inoperable.";

}

enum ENABLED {
val ue 1;
description "The resource is partially or fully operable.";

}

}
}

typedef Admi nistrativeState {
reference "3GPP TS 28.625 and ITU-T X 731";
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type enuneration {
enum LOCKED {
val ue O;
description "The resource is admnistratively prohibited from perform ng
services for its users.";

}
enum UNLOCKED {
val ue 1;
description "The resource is admnistratively permitted to perform
services for its users. This is independent of its inherent
operability.";
}
enum SHUTTI NGDOWN {
val ue 2;
description "Use of the resource is admnistratively permtted to
existing instances of use only. Wile the systemremains in
the shutting down state the manager or the managed el enent
may at any time cause the resource to transition to the
| ocked state.";
}

}
}

typedef AvailabilityStatus {

type enuneration {
enum | N_TEST;
enum FAIl LED;
enum PONER_OFF;
enum OFF_LI NE;
enum OFF_DUTY;
enum DEPENDENCY;
enum DEGRADED;
enum NOT_| NSTALLED,;
enum LOG_FULL;

}

typedef Cell State {
type enuneration {
enum | DLE;
enum | NACTI VE;
enum ACTI VE;

}

typedef Nrpci {
type uint32;
description "Physical Cell ldentity (PCl) of the NRcell.";
reference "TS 36.211 subcl ause 6.11";

}
typedef Tac {
type int32 {
range 0..16777215 ;
}

description "Tracki ng Area Code";
reference "TS 23.003 clause 19.4.2.3";

}

typedef AnfRegionld {
type union {
type uint8 ;
type string {
I ength 8;
pattern '[01]*";
}
}
reference "clause 2.10.1 of 3GPP TS 23.003";

}
typedef AnfSetld {
type union {
type uint16 {
range '0..1023";
}

type string {
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I ength 8;
pattern '[01]*';

}
reference "clause 2.10.1 of 3GPP TS 23. 003";

}

typedef AnfPointer {
type union {
type uint8 {
range '0..63";

}

type string {
| ength 6;
pattern '[01]*";

}
reference "clause 2.10.1 of 3GPP TS 23. 003";

}

groupi ng Anfldentifier {
| eaf anfRegionld {
type Anf Regi onl d;

}
| eaf anfSetld {
type AnfSetld;

| eaf anfPointer {
type Anf Pointer;

description "The AMFl is constructed froman AMF Region ID,

an AMF Set I D and an AMF Pointer.
The AMF Region ID identifies the region,
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the AMF Set ID uniquely identifies the AV Set within the AW Region, and

the AMF Pointer uniquely identifies the AMF within the AW Set.

}

/'l type definitions especially for core NFs

typedef Nf Type {
type enuneration {
enum NRF;
enum UDM
enum AMF;
enum SMF;
enum AUSF;
enum NEF;
enum PCF;
enum SMVSF;
enum NSSF;
enum UDR,
enum LM,
enum GWLC,
enum 5G _EIR;
enum SEPP;
enum UPF;
enum N3I WF;
enum AF;
enum UDSF;
enum BSF;
enum CHF;
}
}

typedef NotificationType {
type enuneration {
enum N1_MESSAGES;
enum N2_| NFORMATI ON;
enum LOCATI ON_NOTI FI CATI ON;
}
}

typedef Load {

description "Latest known | oad information of the NF,

type uint8 {
range 0..100;
}
}
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typedef NlMessaged ass {
type enuneration {
enum 5GwW
enum SM
enum LPP;
enum SMs;
}
}

typedef N2I nformationd ass {
type enuneration {
enum SM
enum NRPPA;
enum PWS;
enum PW5_BCAL;
enum PWS_RF;
}
}

groupi ng Defaul t NotificationSubscription {

| eaf notificationType {
type NotificationType;
}

| eaf callbackUri {
type inet:uri;

| eaf nlMessaged ass {
type NlMessaged ass;

| eaf n2lnformationd ass {
type N2Infornationd ass;
}
}

groupi ng | pv4Addr essRange {
| eaf start {
type inet:ipv4-address;

| eaf end {
type inet:ipv4-address;

}

groupi ng | pv6PrefixRange {
| eaf start {
type inet:ipv6-prefix;

| eaf end {
type inet:ipv6-prefix;

}

typedef Nsild {
type string;

typedef UeMobilityLevel {
type enuneration {
enum STATI ONARY;
enum NOVADI C;
enum RESTRI CTED_MOBI LI TY;
enum FULLY_MOBI LI TY;
}
}

typedef ResourceSharinglLevel {
type enuneration {
enum SHARED,
enum NOT_SHARED;
}
}

typedef TxDirection {
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type enuneration {
enum DL;
enum UL;
enum DL_AND_UL;
}
}

groupi ng AddressWthV an {
| eaf i pAddress {
type inet:ip-address;

leaf vlanld {
type uint16;

}

typedef Distingui shedName { /1 TODO is this equivalent to TS 32.300 ?
type string {

pattern ' ([a-zA-Z][a-zA-Z0-9-1*=(\\( [ #\\| > <|;|"|\+],|[a-fA FO-9]{2}) | [M\><; "+ # )"
(OO T#NN > <" VH [ [a-FA-FO-9] {2} ) [ [ M >< "+, 1) *!
+ O T#N S <IN+ [ [a-FA-FO-91 {21) | [\ ><: "+, ]))?'
+ [ \+])*[a-zA-Z] [a-zA-Z0-9-1*=(\\ ( [#[\\ | > <|:|"|\+], | [a-fA-FO-9]{2}) | [M\><;"+ # )"
(OO T#NN > < 51"V +H [ [a-fFA-FO-9]1{2})"
F IS D) FONC THNN > <[V [ Ta-fAFO-91{2}) [ [MA>< "+, 1)) 2"

}

description "Represents the international standard for the representation
of Distinguished Name (RFC 4512).
The format of the Distingui shedName REGEX i s:
{AttributeType = Attri buteVal ue}

AttributeType consists of al phanuneric and hyphen (O Ds not all owed).
Al'l other characters are restricted.
The Attribute value cannot contain control characters or the
followi ng characters : \\ > < ; \" + , (Conma) and Wite space
The Attribute value can contain the follow ng characters if they
are excaped : \\ > < ; \" + , (Commm) and Wite space
The Attribute value can contain control characters if its an escaped
doubl e digit hex numnber.
Exanpl es coul d be
Ul D=nobody @xanpl e. com DC=exanpl e, DC=com
CN=John Snit h, OU=Sal es, O=ACME Li ni t ed, L=Mbab, ST=Ut ah, C=US";
reference "RFC 4512 Lightweight Directory Access Protocol (LDAP):
Directory Infornation Mdels";
} // recheck regexp it doesn't handle posix [:cntrl:]

typedef QO fset Range {
type int8 {
range "-24 | -22 | -20| -18 | -16 |
-5 -4]-3]-2]-1]10]1|
"12 | 14| 16| 18 | 20 | 22 | 24",

b
units dB;
}

}
<CODE ENDS>

D.2.9 module _3gpp-common-fm.yang

<CCDE BEG NS>

modul e _3gpp- common-fm {
yang-version 1.1;
nanespace "urn: 3gpp: sa5: _3gpp- common-f ni';
prefix "fnBgpp";

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

organi zation "3GPP SA5";
contact "https://wwm. 3gpp. or g/ DynaReport/ TSG WG - S5--of fi cial s. ht n?l t em d=464";

description "Defines a Fault Managerment nodel";
reference "3GPP TS 28. 623
Ceneric Network Resource Model (NRM

Integration Reference Point (IRP);
Sol ution Set (SS) definitions
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3GPP TS 28. 622

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

revision
revision
revision
revision

2021-08-08 { reference "CR-0132"; }
2021-06-02 { reference "CR-0130"; }
2020-06- 03 { reference "CR-0091"; }
2020-02-24 {

reference "S5-201365";

}

typedef event Type {
type enuneration {

}

description "CGeneral

}

enum COVMUNI CATI ONS_ALARM {

val ue 2;

}

enum QUALI TY_OF_SERVI CE_ALARM {
val ue 3;

}

enum PROCESSI NG_ERROR_ALARM {
val ue 4,

}

enum EQUI PMENT_ALARM {
val ue 5;

}

enum ENVI RONVENTAL_ALARM {
val ue 6;

}

enum | NTEGRI TY_VI OLATI ON {
val ue 7;

}

enum OPERATI ONAL_VI OLATI ON {
val ue 8;

}

enum PHYSI CAL_VI OLATI O\Nu {
val ue 9;

}

enum SECURI TY_SERVI CE_OR_MECHANI SM VI OLATI ON {
val ue 10;

}

enum TI ME_DOVAI N_VI OLATI ON {
val ue 11;

}

typedef severity-level {
type enuneration {

}

description "The possible alarmserverities.

}

groupi ng

description "Contains alarminformation of an al armed obj ect

enum CRITICAL { value 3; }
enum MAJOR { val ue 4; }

enum M NOR { value 5; }

enum WARNI NG { val ue 6; }

enum | NDETERM NATE { value 7; }
enum CLEARED { val ue 8; }

Aligned with ERI CSSON- ALARMM B. *;

Al arnRecordG p {

category for the alarm";
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i nstance.

A new record is created in the alarmlist when an al armed obj ect
i nstance generates an alarmand no alarmrecord exists with the same
val ues for objectlnstance, al arnlType, probabl eCause and specificProbl em
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When a new record is created the WMhS producer creates an alarm d, that
unanbi guously identifies an alarmrecord in the Al arniist.

Alarmrecords are naintained only for active alarns. Inactive alarns are
automatically del eted by the MhS producer fromthe Al arniist.

Active alarns are al arns whose

a) percei vedSeverity is not CLEARED, or whose

b) percei vedSeverity is CLEARED and its ackState is not ACKNOALEDED.";

leaf alarmd {
type string;
mandatory true;
description "ldentifies the al armRecord";

}

| eaf objectlnstance {
type string;
config fal se ;
mandatory true;

}

leaf notificationld {
type int32;
config false ;
mandatory true;

}

| eaf al arnRai sedTi ne {
type yang: date-and-tine ;
config fal se ;

}

| eaf al ar mChangedTi me {
type yang: date-and-tine ;
config fal se ;
description "not applicable if related al armhas not changed";

}

| eaf al arnC earedTi ne {
type yang: date-and-tine ;
config fal se ;
description "not applicable if related alarmwas not cleared";

}

| eaf al arnype {
type event Type;
config fal se ;
description "General category for the alarm"

}

| eaf probabl eCause {
type string;
config fal se ;

}

| eaf specificProblem {
type string;
config fal se ;
reference "I TU-T Recommendation X 733 clause 8.1.2.2.";

}

| eaf perceivedSeverity {
type severity-level;
description "This is Witable only if producer supports consuner
to set perceivedSeverity to CLEARED';

}
| eaf backedUpStatus {
type string;
config fal se ;
description "Indicates if an object (the MnitoredEntity) has a back
up. See definition in ITUT Recommendati on X. 733 clause 8.1.2.4.";
}
| eaf backUpObject {
type string;
config false ;
}
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| eaf trendlndication {
type string;
config fal se ;
description "Indicates if sone observed condition is getting better,
worse, or not changing. ";
reference "I TU-T Recommendation X 733 clause 8.1.2.6.";

}

groupi ng Threshol dPackG p {
| eaf threshol dLevel {
type string;

}
| eaf threshol dval ue {
type string;

| eaf hysteresis {
type string;
description "The hysteresis has a threshold high and a threshold
low value that are different fromthe threshold val ue.
A hysteresis, therefore, defines the threshol d-high and
threshol d-1ow I evel s within which the measurenent Type value is
allowed to oscillate without triggering the threshold crossing
notification.";
}
}

groupi ng Threshol dl nfoGp {
| eaf neasurenent Type {
type string;
mandat ory true;

}

| eaf direction {
type enuneration {
enum | NCREASI NG,
enum DECREASI NG

mandat ory true;

description "
If it is "Increasing', the threshold crossing notification is
triggered when the neasurenent val ue equals or exceeds a
t hreshol dVval ue.

If it is 'Decreasing , the threshold crossing notification is
triggered when the neasurenent val ue equals or bel ow a
threshol dval ue. ";

}

uses Threshol dPackG p;
}

list thresholdlnfo {
config fal se ;
uses Threshol dl nf oG p;

}

| eaf stateChangeDefinition {
type string;
config fal se ;
description "Indicates MO attribute val ue changes. See definition
in ITUT Recomrendation X 733 clause 8.1.2.11.";
}

| eaf nonitoredAttributes {
type string;
config false ;
description "Indicates MO attributes whose val ue changes are being

noni tored. ";
reference " | TU-T Recomendation X 733 clause 8.1.2.11.";
}
| eaf proposedRepairActions {
type string;

config fal se ;
description "Indicates proposed repair actions. See definition in
| TU-T Recommendation X 733 clause 8.1.2.12.";
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| eaf additional Text {
type string;
config fal se ;

}

anydata additional I nformation {
config fal se ;
}

| eaf root Causel ndicator {
type enuneration {
enum YES;
enum NO,

config fal se ;

description "It indicates that this Alarmnformation is the root cause
of the events captured by the notifications whose identifiers are in
the related Correl atedNotification instances.";

}

| eaf ackTinme {
type yang: date-and-tine ;
config false ;
description "It identifies the time when the al arm has been
acknow edged or unacknow edged the last tinme, i.e. it registers the
time when ackState changes.";

}
| eaf ackUserld {
type string;
description "It identifies the |ast user who has changed the
Acknow edgenent State.";
}
| eaf ackSystem d {
type string;
description "It identifies the system (Managenent Systen) that |ast
changed the ackState of an alarm i.e. acknow edged or unacknow edged
the alarm";
}

| eaf ackState {
type enuneration {
enum ACKNOW.EDGED {
description "The al arm has been acknow edged.";

enum UNACKNOW.EDGED {
description "The al arm has unacknow edged or the alarm has never
been acknow edged. ";
}

}
}

| eaf clearUserld {
type string;
description "Carries the identity of the user who invokes the
cl ear Al arns operation.";

}

| eaf clearSystemd {
type string;

| eaf serviceUser {
type string;
config false ;
description "It identifies the service-user whose request for service
provi ded by the serviceProvider led to the generation of the
security alarm";

}

| eaf serviceProvider {
type string;
config fal se ;
description "It identifies the service-provider whose service is
requested by the serviceUser and the service request provokes the
generation of the security alarm";
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}

| eaf securityAl arnDetector {
type string;
config fal se ;
}
}

grouping AlarnListGp {
description "Represents the AlarnList |CC. "

| eaf administrativeState {
type types3gpp: Adm nistrativeState ;
def aul t LOCKED;
description "Wen set to UNLOCKED, the alarmlist is updated.
When the set to LOCKED, the existing alarmrecords are not
updat ed, and new al armrecords are not added to the alarmlist.";

}

| eaf operational State {
type types3gpp: Operational State ;
def aul t DI SABLED;
config fal se;
description "The producer sets this attribute to ENABLED, indicating
that it has the resource and ability to record alarmin Al arniist
else, it sets the attribute to DI SABLED.";
}

| eaf nunX Al ar nRecords {
type uint32 ;
config fal se;
mandatory true;
description "The nunber of alarmrecords in the AlarnList";

}

| eaf |astMdification {
type yang: date-and-tine ;
config fal se;
description "The last time when an alarmrecord was nodified";

}

l'ist al arnRecords {
key al arm d;
description "List of alarnmRecords"”;
uses Al arnmRecor dG p;

}

}

groupi ng FnSubtree {
description "Contains FMrel ated cl asses.
Shoul d be used in all classes (or classes inheriting from
- SubNet wor k
- ManagedEl enment

If sone YAM wants to augnent these classes/list/groupings they nust
augnent all user classes!";

list AlarnList {
key i d;
max- el enents 1,
description "The Al arnLi st represents the capability to store and nanage
al arm records. The managenent scope of an AlarnList is defined by all
descendant obj ects of the base nmanaged object, which is the object
nane-containing the Alarnlist, and the base object itself.

Al arnLi st instances are created by the systemor are pre-installed.
They cannot be created nor del eted by MS consuners.

Wien the alarmlist is |ocked or disabled, the existing alarmrecords
are not updated, and new alarmrecords are not added to the alarmlist";

uses top3gpp: Top_Gp ;
container attributes {

uses AlarnListGp ;
}

}
}
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D.2.10 module _3gpp-common-trace.yang

<CCDE BEG NS>
nodul e _3gpp-common-trace {
yang-version 1.1;
namespace "urn: 3gpp: sa5: _3gpp-common-trace";
prefix "trace3gpp";

i mport _3gpp-common-top { prefix top3gpp; }

i mport _3gpp-comon-yang-types {prefix types3gpp; }
}

i mport

organi zati on "3GPP SA5";

cont act

ietf-inet-types { prefix inet;

"https://ww. 3gpp. or g/ DynaReport/ TSG W& - S5--of fi ci al s. ht n?l t em d=464";

description "Trace handling";

reference "3GPP TS 28. 623
Ceneric Network Resource Mddel (NRM
Integration Reference Point (IRP);
Solution Set (SS) definitions

revi
revi
revi
revi
revi
revi

3GPP TS 28. 622
Generic Network Resource Mdel (NRM
Integration Reference Point (IRP);

Information Service (1S)";

sion
sion
sion
sion
sion
sion

groupi ng
| eaf tjJobType {

}

type

2022-04-27
2021-10-18
2021-07-22
2021-01- 25
2020-11-16
2020- 08- 06

A

TraceJobGp {

enurneration {

reference
reference
reference
reference
reference
reference

enum | MVEDI ATE_MDT_QONLY;
enum LOGGED _MDT_ONLY;

en

um TRACE_ONLY;

"CR 0159";
"CR 0139";
"CR 0137";
"CR 0122";
"CR 0117";
"CR 0102";

enum | MVEDI ATE_MDT_AND_TRACE;
enum RLF_REPORT_ONLY;

enum RCEF_REPORT_ONLY;
enum LOGGED_MBSFN_MDT;

}

default TRACE_ONLY;

description "Specifies the MDT node and it specifies also whether the
TraceJob represents only MDT, Logged MBSFN MDT, Trace or a conbi ned
Trace and MDT job. The attribute is applicable for Trace, MDT, RCEF and

RL

F reporting.";

reference "d ause 5.9a of 3GPP TS 32.422 for additional details on the
al | oned val ues.";

list tjListOInterfaces {

key
nmust
e

A A A A A A A A

i dx;

' count ( MSCSer ver | nt er f aces) +count ( MG nt er f aces) +count ( RNCI nt er f aces) '
+count ( SGSNI nt er f aces) +count ( GGSNI nt er f aces) +count ( S- CSCFI nt er f aces) '
+' +count ( P- CSCFI nt er f aces) +count (| - CSCFI nt er f aces) +count ( MRFCI nt er f aces)’
+count ( MSCFI nt er f aces) +count (| BCFI nt er f aces) +count ( E- CSCFI nt er f aces) '
+count ( BGCFI nt er f aces) +count ( ASI nt er f aces) +count (HSSI nt er f aces)’

" +count (ElI RI nt er f aces) +count ( BM SClI nt er f aces) +count ( MVEl nt er f aces) '
' +count ( SGAN nt er f aces) +count ( PDN_GW nt er f aces) +count (eNBI nt er f aces) '

+count (en- gNBI nt er f aces) +count (AMFI nt er f aces) +count ( AUSFI nt er f aces) '
+count ( NEFI nt er f aces) +count ( NRFI nt er f aces) +count ( NSSFI nt er f aces)'

" +count ( PCFI nt er f aces) +count ( SMFI nt er f aces) +count ( SMSFI nt er f aces)’
' +count (UDM nt er f aces) +count ( UPFI nt er f aces) +count ( ng- eNBI nt er f aces) '

+count (gNB- CU- CPI nt er f aces) +count (gNB- CU- UPI nt er f aces) '
+count (gNB- DUl nt erf aces) ' ;

description "Specifies the interfaces that need to be traced in the given
ManagedEnt it yFunction. The attribute is applicable only for Trace. In
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case this attribute is not used, it carries a null semantic.";
reference "C ause 5.5 of 3GPP TS 32.422 for additional details on the
al | oned val ues.";

leaf idx { type uint32 ; }

| eaf-1ist MSCServerlnterfaces {

type enuneration {
enum A ;
enum |l u-CS ;
enum M
enum MAP- G ;
enum MAP-B ;
enum MAP- E ;
enum MAP- F ;
enum MAP-D ;
enum MAP- C ;
enum CAP ;

}

}
leaf-1ist MoWnterfaces {
type enuneration {
enum M ;
enum No- UP ;
enum | u-UP ;

}

leaf-1ist RNClnterfaces {
type enuneration {
enum | u-CS ;
enum | u-PS ;
enum lur ;
enum lub ;
enum Wu ;
}
}
leaf-1ist SGSNI nterfaces {
type enuneration {
enum & ;
enum | u-PS ;
enum &n
enum MAP- G ;
enum MAP-&
enum MAP-G&
enum Ge ;
enum Gs ;
enum S6d ;
enum $4 ;
enum S3 ;
enum S13 ;

}

leaf-1ist GGSNI nterfaces {
type enuneration {
enum Gn ;
enum G ;
enum G1b

}

}
leaf-1ist S-CSCFInterfaces {
type enuneration {
enum Mv ;
enum My ;
enum M ;
enum M ;
}
}
|l eaf-1ist P-CSCFInterfaces {
type enuneration {
enum Gm ;
enum Mv ;

}

leaf-1ist |-CSCFlnterfaces {
type enuneration {
enum Cx ;
enum Dx ;
enum My ;
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enum Mwv ;

}

}
leaf-1ist MRFClInterfaces {
type enuneration {
enum M ;
enum M ;

}

leaf-1ist MSCFInterfaces {
type enuneration {
enum My ;
enum M
enum Mh ;

}

leaf-1ist IBCFlnterfaces {
type enuneration {
enum | x ;
enum M ;

}

}
leaf-1ist E-CSCFInterfaces {
type enuneration {
enum Mwv ;
enum M
enum Mn ;
enumM-My ;
}

| eaf-1ist BGCFInterfaces {
type enuneration {
enum M ;
enum M ;
enum M ;

}

leaf-1ist ASInterfaces {
type enuneration {
enum Dh ;
enum Sh ;
enum | SC ;
enum U

}

leaf-1ist HSSInterfaces {
type enuneration {
enum MAP-C ;
enum MAP-D ;
enum Cc ;
enum G
enum Cx ;
enum S6d ;
enum Sé6a ;
enum Sh ;

}

leaf-1ist EIR nterfaces {
type enuneration {
enum MAP-F ;
enum S13 ;
enum MAP-G
}

}
leaf-1ist BMSClnterfaces {
type enuneration {
enum Grb ;
}

leaf-1ist MVEInterfaces {
type enuneration {
enum S1- MVE ;
enum S3 ;
enum Séa ;
enum S10 ;
enum S11 ;
enum S13 ;

ETSI

ETSI TS 128 623 V17.2.2 (2022-07)



3GPP TS 28.623 version 17.2.2 Release 17 105

}
leaf-1ist SGWNnterfaces {
type enuneration {
enum 4 ;
enum S5 ;
enum S8 ;
enum S11 ;
enum &xc ;

}

}
leaf-1ist PDN GWnterfaces {
type enuneration {
enum S2a ;
enum S2b ;
enum S2c¢ ;
enum S5
enum S6b ;
enum & ;
enum S8 ;
enum SG

}

leaf-1ist eNBlnterfaces {
type enuneration {
enum S1- MVE ;
enum X2 ;

}

leaf-1ist en-gNBInterfaces {
type enuneration {
enum S1- MVE ;
enum X2 ;
enum W ;
enum F1-C ;
enum E1 ;

}

}
leaf-1ist AMFInterfaces {
type enuneration {
enum N1 ;
enum N2 ;
enum N8 ;
enum N11 ;
enum N12 ;
enum N14 ;
enum N15 ;
enum N20 ;
enum N22 ;
enum N26 ;

}

}
| eaf-1ist AUSFInterfaces {
type enuneration {
enum N12 ;
enum N13 ;

}

| eaf -1ist NEFInterfaces {
type enuneration {
enum N29 ;
enum N30 ;
enum N33 ;

}

leaf-1ist NRFInterfaces {
type enuneration {
enum N27 ;
}

| eaf-1ist NSSFInterfaces {
type enuneration {
enum N22 ;
enum N31 ;

}

leaf-1ist PCFlnterfaces {
type enuneration {
enum N5 ;

ETSI

ETSI TS 128 623 V17.2.2 (2022-07)



3GPP TS 28.623 version 17.2.2 Release 17 106 ETSI TS 128 623 V17.2.2 (2022-07)

enum N7 ;
enum N15 ;

}

leaf-1ist SMFlnterfaces {
type enuneration {
enum N4 ;
enum N7 ;
enum N10 ;
enum N11 ;
enum S5-C ;

}

}
leaf -1i st SMSFInterfaces {
type enuneration {
enum N20 ;
enum N21 ;
}
}
leaf-1ist UDM nterfaces {
type enuneration {
enum N8 ;
enum N10 ;
enum N13 ;
enum N21 ;

}

leaf-1ist UPFInterfaces {
type enuneration {
enum N4 ;

}

| eaf-1ist ng-eNBlnterfaces {
type enuneration {
enum NG C ;
enum Xn-C ;
enum W ;

}

}
| eaf-1ist gNB-CU CPInterfaces {
type enuneration {
enum NG C ;
enum Xn-C ;
enum W ;
enum F1-C ;
enum E1 ;
enum X2-C ;
}

}
| eaf-1ist gNB-CU UPInterfaces {
type enuneration {
enum E1 ;

}

}
| eaf-1ist gNB-DU nterfaces {
type enuneration {
enum F1-C ;
}
}
}

leaf-l1ist tjListOfNeTypes {

type enuneration {
enum MSC_SERVER;
enum SGSN;
enum MGW
enum GGSN,
enum RNC;
enum BM_SC,
enum MVE;
enum SGW
enum PGW
enum ENB;
enum EN_GNB;
enum GNB_CU_CP;
enum GNB_CU_UP;
enum GNB_DU,
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description "Specifies in which type of ManagedFunction the trace shoul d
be activated. The attribute is applicable only for Trace with
Signalling Based Trace activation. In case this attribute is not used,
it carries a null semantic";

reference "CO ause 5.4 of 3GPP TS 32.422 for additional details on the
al | oned val ues";

}
| eaf tjPLMNTarget {
type string;
mandatory true;
description "Specifies which PLMN that the subscriber of the session to
be recorded uses as selected PLMN. PLMN Target might differ fromthe
PLWN specified in the Trace Reference";
reference "Cl ause 5.9b of 3GPP TS 32.422";
}
| eaf tj Stream ngTraceConsumer URI {
when '../tjTraceReportingFormat = "STREAM NG'';
type inet:uri;
mandatory true;
description "URI of the Streami ng Trace data reporting M1S consumner
(a.k.a. stream ng target).
This attribute shall be present if file based trace data reporting is
supported and tj TraceReporti ngFormat set to 'file based' or when
tjJobType is set to Logged MDT or Logged MBSFN MDT.";
reference "Clause 5.9 of 3GPP TS 32.422";
}
| eaf tjTraceCol |l ectionEntityAddress {
when '../tj TraceReporti ngFormat = "FILE_BASED' or
+' ../tjJobType = "LOGGED_MDT_ONLY" or ../tjJobType = "LOGGED_MBSFN_MDT"';
type union {
type inet:uri;
type inet:ip-address;
mandatory true;
description "Specifies the address of the Trace Collection Entity when
the attribute tjTraceReportingFormat is configured for the file-based
reporting. The attribute is applicable for both Trace and MDT.";
reference "Clause 5.9 of 3GPP TS 32.422";
}

| eaf tjTraceDepth {
when '../tjJobType = "TRACE_ONLY"'
+ ' or ../tjJobType = "I MVEDI ATE_MDT_AND_TRACE"';
type enuneration {
enum M NI MUM
enum MEDI UM
enum MAXI MUM
enum VENDORM NI MUM
enum VENDORMEDI UM
enum VENDORVAXI MUM

}

defaul t MAXI MUM

description "Specifies how detailed informati on should be recorded in the
Net wor k El ement. The Trace Depth is a parenmeter for Trace Session |evel,
i.e., the Trace Depth is the sane for all of the NEs to be traced in
the sane Trace Session.
The attribute is applicable only for Trace, otherwise it carries a null
semantic.";

reference " ause 5.3 of 3GPP TS 32.422";

}

| eaf tj TraceReference {
type uint 64;
mandatory true;
description "A globally unique identifier, which uniquely identifies the
Trace Session that is created by the TraceJob.
In case of shared network, it is the MCC and MNC of the Participating
Qperator that request the trace session that shall be provided.
The attribute is applicable for both Trace and MIT.";
}

| eaf tj TraceRecordSessi onRef erence {
type string;
mandatory true;
description "An identifier, which identifies the Trace Recordi ng Session.
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The attribute is applicable for both Trace and MDT.
See the clause 5.7 of 3GPP TS 32.422 for additional details on the
al | oned val ues.";

}

| eaf tj TraceReportingFormat {
type enuneration {
enum Fl LE_BASED;
enum STREAM NG

}

defaul t FI LE_BASED;

description "Specifies the trace reporting format - stream ng trace
reporting or file-based trace reporting";

reference "3GPP TS 32.422 cl ause 5.11";

list tjTraceTarget {
key "targetldType targetldVal ue";
max- el ements 1;

| eaf targetldType {
type enuneration {
enum | MBI ;
enum | MVEI ;
enum | MVEI SV,
enum PUBLI C_I D;
enum UTRAN_CELL;
enum E_UTRAN_CELL;
enum NG_RAN_CELL;
enum ENB;
enum RNC,
enum GN\B;
enum SUPI ;
}
}

| eaf targetldVal ue {
type string;

description "Specifies the target object of the Trace and MDT. The
attribute is applicable for both Trace and MDT. This attribute
includes the ID type of the target as an enuneration and the |D val ue.

The tj TraceTarget shall be public IDin case of a Managenent Based
Activation is done to an ScscfFunction. The tjTraceTarget shall be
cell only in case of the UTRAN cell traffic trace function.

The tj TraceTarget shall be E-UranCell only in case of E-UTRAN cell
traffic trace function. The tj TraceTarget shall be either I Ml or
IMEI(SV) if the Trace Session is activated to any of the follow ng
ManagedEntity(ies):

- HssFunction

- MscServer Functi on

- SgsnFuncti on

- GgsnFunction

- BnscFunction

- RncFuncti on

- MreFuncti on

The tj TraceTarget shall be IMSI if the Trace Session is activated to a
ManagedEntity playing a role of Servi nGAFuncti on.

In case of signaling based Trace/ MDT, the tjTraceTarget attribute shall
be able to carry (IMSI or IMEI(SV)or SUPI), the tj MDTAreaScope attribute
shall be able to carry a list of (cell or E-UranCell or NRCell DU or
TA/ LA/ RA) .

In case of managenment based | nmediate MDT, the tjTraceTarget attribute
shall be null value, the tjMDTAreaScope attribute shall carry a list of
(Urancell or E-UranCell or NRCellDU).

In case of management based Logged MDT, the tjTraceTarget attribute
shall carry an eBs or a RNC or gNBs. The Logged MDT should be initiated
on the specified eNB or RNC or gNB in tjTraceTarget. The tj MDTAreaScope
attribute shall carry a list of (Utrancell or E-UtranCell or NRCell DU or
TA/ LA/ RA) .

In case of RLF reporting, or RCEF reporting, the tjTraceTarget
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attribute shall be null value, the tjMDTAreaScope attribute shall carry
one or |list of eNBs/gNBs";
reference "3GPP TS 32.422";

}

| eaf tjTriggeringEvent {

when '../tjJobType = "TRACE_ONLY" or ../tjJobType = "I MVEDI ATE_MDT_AND_TRACE"';

type string ;

mandat ory true;

description "Specifies the triggering event paraneter of the trace session.
The attribute is applicable only for Trace. In case this attribute is
not used, it carries a null semantic.";

reference "Clause 5.1 of 3GPP TS 32.422";

}

| eaf tj MDTAnonym zati onOf Data {
when ../tj MDTAreaScope ;
type enuneration {
enum NO_I DENTI TY;
enum TAC_OF_| MEI ;

}
default NO_|I DENTI TY;
description "Specifies | evel of MDT anonym zation.";
reference "3GPP TS 32.422 clause 5.10.12.";
}

list tjMDTAreaConfigurationForNei ghCell {
when '../tjJobType = "LOGGED MDT_ONLY"';
key "idx";
m n-el ements 1;
leaf idx { type uint32 ; }

description "It specifies the area for which UE is requested to perform
nmeasur enent | oggi ng for nei ghbour cells which have |ist of frequencies.
If it is not configured, the UE shall perform neasurenent |ogging for
all the nei ghbour cells.

Applicable only to NR Logged MDT.";
reference "3GPP TS 32.422 clause 5.10.26.";

| eaf frequency {
type string;

leaf cell {
type string;

}

| eaf-1ist tjMDTAreaScope {
type string;
description "specifies MDT area scope when activates an MDT job.

For RLF and RCEF reporting it specifies the eNB or list of eNBs where the
RLF or RCEF reports should be coll ected.

Li st of cells/ TA/LA/ RA for signaling based MDT or nmanagenment based Logged
MDT.

Li st of cells for management based | mredi ate MDT.
Cell, TA, LA RA are nutually exclusive.

One or list of eNBs for RLF and RCEFreporting”;
reference "d ause 5.10.2 of 3GPP TS 32.422";
}

| eaf tjMDTCol | ectionPeriodRrnite {
when '../tjJobType = "I MVEDI ATE_MDT_ONLY"'
+ ' or ../tjJobType = "I MVEDI ATE_ MDT_AND TRACE"';
type uint32 {
range "250| 500| 1000| 2000| 3000| 4000| 6000| 8000| 12000| 16000| 20000| "
+"24000| 28000| 32000| 64000";

units mlliseconds;

description "Specifies the collection period for collecting RRM configured
neasurenent sanples for M2, M3 in LTE. The attribute is applicable only
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for Imediate MDT. In case this attribute is not used, it carries a
null semantic.";
reference "d ause 5.10.20 of 3GPP TS 32.422";

}
| eaf tj MDTCol | ectionPeri odMbLte {
when '../tjJobType = "| MVEDI ATE_MDT_ONLY"'
+ ' or ../tjJobType = "I MVEDI ATE_MDT_AND_TRACE"';
type uint32 {
range "1024| 2048| 5120| 10240";

units mlliseconds;

description "Specifies the collection period for the Packet Del ay
measurenment (Ms) for MDT taken by the eNB. The attribute is applicable
only for Inmediate MDT. |In case this attribute is not used,
it carries a null semantic.";

reference "Cl ause 5.10.32 of TS 32.422 ",

}
| eaf tj MDTCol | ectionPeri odM/Lte {
when '../tjJobType = "I MVEDI ATE_MDT_ONLY"'
+ ' or ../tjJobType = "I MVEDI ATE_MDT_AND TRACE"';
type uint1l6 {
range 1..60 ;
}

description "It specifies the collection period for the Data Vol une (M)
and Throughput neasurenents (M7) for UMIS MDT taken by RNC. The
attribute is applicable only for Imediate MDT. In case this attribute
is not used, it carries a null semantic.";

reference "O ause 5.10.22 of TS 32.422 .";

}

| eaf tjMDTCol | ectionPeriodRrnints {
when '../tjJobType = "I MVEDI ATE_MDT_ONLY"'
+ ' or ../tjJobType = "I MVEDI ATE_MDT_AND_TRACE"';
type uint32 {
range "1024| 1280| 2048| 2560| 5120]| "
+"10240| 60000";

units mlliseconds;
description "Specifies the collection period for collecting RRM confi gured
measurenent sanples for M3, M4, Mb in UMIS. The attribute is applicable
only for Imrediate MDT. In case this attribute is not used, it carries
a null semantic";
reference "Cl ause 5.10.21 of 3GPP TS 32.422";
}

| eaf tjMDTCol | ecti onPeri odRr mM\R {
when '../tjJobType = "I MVEDI ATE_MDT_ONLY"'
+ ' or ../tjJobType = "I MVEDI ATE_MDT_AND_ TRACE"';
type uint32 {
range "1024|2048| 5120| 10240| 60000";

units mlliseconds;
description "Specifies the collection period for collecting RRM
configured neasurenment sanples for M4, Mo in NR The attribute is
applicable only for Imediate MDT. |In case this attribute is not
used, it carries a null semantic.";
reference "d ause 5.10.30 of 3GPP TS 32.422";
}

| eaf tjMDTCol | ectionPeri odM6NR {
when '../tjJobType = "I MVEDI ATE_MDT_ONLY"'
+ ' or ../tjJobType = "I MVEDI ATE_MDT_AND TRACE"';
type enuneration {
enum 120ns;
enum 240ns;
enum 480ns;
enum 640rns;
enum 1024ns;
enum 2048ns;
enum 5120nms;
enum 10240nms;
enum 20480ns;
enum 40960ns;
enum 1mn;
enum 6mn;
enum 12m n;
enum 30mi n;
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}

description "It specifies the collection period for the Packet Del ay
neasurenent (Ms) for NR MDT taken by the gNB. The attribute is
applicable only for Imediate MDT. In case this attribute is not used,
it carries a null semantic.";

reference "clause 5.10.34 of TS 32.422";

}
| eaf tjMDTCol | ectionPeri odM/NR {
when '../tjJobType = "| MVEDI ATE_MDT_ONLY"'
+ ' or ../tjJobType = "I MVEDI ATE_MDT_AND_TRACE"';
type uint32 {
range "1..60";
}
description "It specifies the collection period for the Packet Loss Rate
measurenment (M7) for NR MDT taken by the gNB. The attribute is
applicable only for Immediate MDT. In case this attribute is not used,
it carries a null semantic.";
reference "clause 5.10.35 of TS 32.422";
}

| eaf tj MDTEvent Li st For Tri gger edMeasur enment {
when '../tjJobType = "LOGGED MDT_ONLY"';
type enuneration {
enum OUT_OF_COVERAGE ;
enum A2_EVENT ;

mandatory true;

description "Specifies event types for event triggered neasurenent in the
case of | ogged NR MDT. Each trace session may configure at nost one
event. The UE shall performloggi ng of measurenments only upon certain
condition being fulfilled:
- Qut of coverage.
- A2 event.";

reference "C ause 5.10.28 of 3GPP TS 32.422";

}
| eaf tj MDTEvent Threshol d {
type int64;
description "Specifies the threshold which should trigger the reporting
in case A2 event reporting in LTE or 1F/ 1l event in UMIS. The attribute
is applicable only for I mediate MDT and when reportingTrigger is
configured for A2 event in LTE or 1F event or 1l event in UMIS. In
case this attribute is not used, it carries a null semantic.";
reference "Clauses 5.10.7 and 5.10.7a of 3GPP TS 32.422";
}
| eaf tj MDTLi st Of Measurenents {
when '../tjJobType = "I MVEDI ATE_MDT_ONLY"' ;
type int64;
mandatory true;
description "It specifies the UE nmeasurenments that shall be collected in
an Imedi ate MDT job. The attribute is applicable only for |medi ate MDT.
In case this attribute is not used, it carries a null semantic.";
reference "3GPP TS 32.422 cl ause 5.10.3";
}

| eaf tj MDTLoggi ngDuration {
when '../tjJobType = "LOGGED_MDT_ONLY" or ../tjJobType = "LOGGED MBSFN_MDT"'
type uint32 {
range "600| 1200| 2400| 3600| 5400| 7200";

units seconds;

mandatory true;

description "Specifies how|long the MDT configuration is valid at the
UE in case of Logged MDT. The attribute is applicable only for
Logged MDT and Logged MBSFN MDT. In case this attribute is not used, it
carries a null semantic.";

reference "5.10.9 of 3GPP TS 32.422";

}

| eaf tjMDTLoggi nglnterval {
when '../tjJobType = "LOGGED MDT_ONLY" or ../tjJobType = "LOGGED MBSFN_MDT"';
type uint32 {
range "1280| 2560| 5120| 10240| 20480| "
+"30720| 40960| 61440";

units mlliseconds;
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mandat ory true;
description "Specifies the periodicty for Logged MDT. The attribute is
applicable only for Logged MDT and Logged MBSFN MDT. In case this
attribute is not used, it carries a null semantic";
reference "5.10.8 of 3GPP TS 32.422";
}

| eaf tj MDTLoggi ngEvent Threshol d {
when '../tjJobType = "LOGGED MDT_ONLY" or ../tjJobType = "LOGGED MBSFN_MDT"'
type uint32 {
range "0..127";
}

description "It specifies the threshold which should trigger
the reporting in case of event based reporting of |ogged NR MDT.
The attribute is applicable only for Logged MDT and when tj MDTReport Type
is configured for event triggered reporting and when
tj MDTEvent Li st For Tri gger edMeasurenent is configured for L1 event.
In case this attribute is not used, it carries a null semantic.";
reference "clause 5.10.36 of TS 32.422";
}

| eaf tj MDTLoggedHysteresis {
when '../tjJobType = "LOGGED MDT_ONLY" or ../tjJobType = "LOGGED MBSFN MDT"'
type uint32 {
range "0..30";
}
description "It specifies the hysteresis used within the entry and | eave
condition of the L1 event based reporting of |ogged NR MDT.
The attribute is applicable only for Logged MDT, when tj MDTReport Type
is configured for event triggered reporting and when
tj MDTEvent Li st For Tri gger edMeasurenent is configured for L1 event.
In case this attribute is not used, it carries a null senmantic.";
reference "clause 5.10.37 of TS 32.422";
}

| eaf tj MDTLoggedTi neToTri gger {
when '../tjJobType = "LOGGED MDT_ONLY" or ../tjJobType = "LOGGED MBSFN _MDT"';
type int32 ;
description "It specifies the threshold which should trigger
the reporting in case of event based reporting of |ogged NR MDT.
The attribute is applicable only for Logged MDT, when tj MDTReport Type
is configured for event triggered reporting and when
tj MDTEvent Li st For Tri gger edMeasurenent is configured for L1 event.
In case this attribute is not used, it carries a null senmantic.";
reference "clauses 5.10.38 of TS 32.422";
}

| eaf -1ist tjMOTMBSFNAr eaLi st {
when '../tjJobType = "LOGGED_MBSFN_MDT"';
type string;
mn-elenents 1,
nmex- el enents 8;
description "The MBSFN Area consists of a MBSFN Area ID and Carrier
Frequency (EARFCN). The target MBSFN area List can have up to 8 entries.
This paranmeter is applicable only if the job type is Logged MBSFN MDT.";
reference "5.10.25 of 3GPP TS 32.422";
}

| eaf tj MDTMeasur enent Peri odLTE {
when '../tjJobType = "| MVEDI ATE_MDT_ONLY"'
+ ' or ../tjJobType = "1 MVEDI ATE_MDT_AND TRACE"';
type uint32 {
range "1024| 1280| 2048| 2560| 5120| "
+"10240| 60000";

units mlliseconds;

mandatory true;

description "It specifies the nmeasurenment period for the Data Vol une and
Schedul ed | P t hroughput neasurenents for MDT taken by the eNB.
The attribute is applicable only for Imediate MDT. In case this
attribute is not used, it carries a null semantic.";

reference "C ause 5.10.23 of 3GPP TS 32.422";

}

| eaf tj MDTMeasur enent Peri odUMIS {
when '../tjJobType = "I MVEDI ATE_MDT_ONLY"'
+ ‘'or ../tjJobType = "1 MVEDI ATE_MDT_AND TRACE"';
type uint32 {
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range "250| 500| 1000] 2000| 3000| 4000| 6000| 8000| 12000| 16000| 20000| "
+"24000| 28000| 32000| 64000"

units mlliseconds;

mandat ory true;

description "It specifies the nmeasurenment period for the Data Vol une and
Thr oughput neasurenents for MDT taken by RNC.
The attribute is applicable only for Imrediate MDT. In case this
attribute is not used, it carries a null semantic."”;

reference "C ause 5.10.22 of 3GPP TS 32.422";

}
| eaf tj MDTMeasurenent Quantity {
when '../tjJobType = "| MVEDI ATE_MDT_ONLY"'
+ ' or ../tjJobType = "I MVEDI ATE_MDT_AND_TRACE"';
type uint64 ;
mandat ory true;
description "It specifies the nmeasurenments that are collected in an MDT
job for a UMIS MDT configured for event triggered reporting.";
reference "Cl ause 5.10.15 of 3GPP TS 32.422";
}
| eaf tj MDTMAThreshol dunts {
when '../tjJobType = "| MVEDI ATE_MDT_ONLY"'
+ ' or ../tjJobType = "I MVEDI ATE_MDT_AND_TRACE"';
type uintl1l6 {
range 0..31 ;
}
description "It specifies the threshold which should trigger
the reporting in case of event-triggered periodic reporting for M4
(UE power headroom neasurenent) in UMIS. In case this attribute is
not used, it carries a null semantic.";
reference "3GPP TS 32.422 clause 5.10. A";
}
list tjMDTPLM.i st {
when '../tjJobType = "LOGGED_MDT_ONLY"';
key "nmcc mmc";
uses types3gpp: PLMI d;
m n-el ements 1;
max- el ements 16;
description "It indicates the PLMNs where neasurenent collection, status
indication and log reporting is allowed.";
reference "Cl ause 5.10.24 of 3GPP TS 32.422";
}
| eaf tj MDTPositioni ngMet hod {
when '../tjJobType = "| MVEDI ATE_MDT_ONLY"'
+ ' or ../tjJobType = "I MVEDI ATE_NMDT_AND_ TRACE"';
type enumeration {
enum GNSS;
enum E_CELL_I D
}
mandatory true;
description "It specifies what positioning nmethod should be used in the
MDT job.";
reference "d ause 5.10.19 of 3GPP TS 32.422";
}
| eaf tj MDTReport Amount {
when '../tjJobType = "| MVEDI ATE_MDT_ONLY"'
+ ' and ./tjMDTReportingTrigger = "PERI ODI CAL"' ;
type union {
type uint32 {
range "1| 4| 8| 16| 32| 64" ;
}
type enuneration {
enum | NFI NI TY;
}
}

mandatory true;
description "It specifies the nunber of measurenent reports that shall be
taken for periodic reporting while the UE is in connected.
The attribute is applicable only for Imrediate MDT and when
tj MDTReportingTrigger is configured for periodical neasurenents. In
case this attribute is not used, it carries a null semantic.";
reference "Cl ause 5.10.6 of 3GPP TS 32.422";
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| eaf tj MDTReportingTrigger {

when '../tjJobType = "| MVEDI ATE_MDT_ONLY"';

type enuneration {
enum PERI ODI CAL;
enum A2_FOR LTE;
enum 1F_FOR_UMS;
enum 1l _FOR_UMIS_MCPS_TDD;
enum A2_TRI GGERED PERI ODI C_FOR_LTE;
enum ALL_CONFI GURED_RRM FOR_LTE;
enum ALL_CONFI GURED_RRM FOR_UMTS;

}

description "It specifies whether periodic or event based nmeasurenents
shoul d be col | ect ed.
The attribute is applicable only for Imrediate MDT and when the
tj MDTLi st Of Measurenents is configured for ML (for both UMIS and LTE)
or M (only for UMIS). In case this attribute is not used, it carries
a null semantic.";

reference "Cl ause 5.10.4 of 3GPP TS 32.422";

}
| eaf tjMDTReportlInterval {
when '../tjJobType = "I MVEDI ATE_MDT_ONLY"'
+ ' and ../tjMDTReportingTrigger = "PERI CDI CAL"";
type uint32 {
range "120| 240| 250| 480| 500| 640| 1000| 1024| 2000| 2048| 3000| 4000] "
+"5120| 6000| 8000| 10240| 12000| 16000| 20000]| "
+"24000| 28000| 32000| 60000| 64000] "
+" 360000 720000| 1800000| 3600000"
units mlliseconds;
mandat ory true
description "It specifies the interval between the periodical neasurenents
that shall be taken when the UE is in connected node
The attribute is applicable only for |mrediate MDT and when
tj MDTReportingTrigger is configured for periodical neasurenents. In case
this attribute is not used, it carries a null semantic."
reference "5.10.5 of 3GPP TS 32. 422"
}

| eaf tj MDTReport Type {
when '../tjJobType = "LOGGED MDT_ONLY"';
type enuneration {
enum PERI ODI CAL;
enum EVENT_TRI GGERED;

mandat ory true;
description "It specifies report type for | ogged NR MDT";
reference "C ause 5.10.27 of 3GPP TS 32.422";

}

| eaf tjMDTSensor|nformation {
type bits {
bit BAROVETRI C_PRESSURE;
bit UE_SPEED,
bit UE_ORI ENTATI ON;

def aul t
description "It specifies which sensor information shall be included in
| ogged NR MDT and i nmedi ate NR MDT neasurenment if they are avail able.
The foll owi ng sensor neasurenent can be included or excluded for
the UE ";
reference "C ause 5.10.29 of 3GPP TS 32.422";
}

| eaf tjMDTTraceCol | ectionEntitylD {
when '../tjJobType = "LOGGED MDT_ONLY" or ../tjJobType = "LOGGED MBSFN MDT"'
type uint8;
mandat ory true;
description "It specifies the TCE Id which is sent to the UE in

Logged MDT.";

reference "Cl ause 5.10.11 of 3GPP TS 32.422";

}

}

groupi ng TraceSubtree {
description "Contains classes that manage Tracing.
Shoul d be used in all classes (or classes inheriting from
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- SubNnet wor k
- ManagedEl enent
- ManagedFuncti on

If a YANG nodul e wants to augnent these classes/list/groupings they nust
augnent all user classes!";

list Tracedob {
description "Represents the Trace Control and Configuration paranmeters of a
particular Trace Job (see TS 32.421 and TS 32.422 for details).
It can be nane-contained by SubNetwork, ManagedEl enent, ManagedFunction
or NetworkSliceSubnet.

To activate Trace Jobs, a MS consuner has to create TraceJob object

i nstances on the MS producer. A MS consuner can activate a Trace Job
for another MS consuner since it is not required the val ue of

tj TraceCol | ectionEntityAddress or tj Stream ngTraceConsunmerUri to be his
own.

When a MhS consuner wi shes to deactivate a Trace Job, the MiS consuner
shal | del ete the corresponding TraceJdob instance.

For details of managenent Trace Job activation/deactivation see clause
4.1.1.1.2 of TS 32.422.

The attribute tjJobType specifies the kind of data to collect. Dependent
on the selected type various paraneters shall be avail able. The
attributes tjJobType, tjTraceReference, tjTraceRecordSessi onReference,
tj TraceCol |l ectionEntityAddress and tj TraceReporti ngFornat are nandatory
for all job types. If streaming reporting is selected for

tj TraceReporti ngFormat, tj Stream ngTraceConsunmer URI shall be present
additionally. The attribute tjPLM\Target shall be present if trace
activation nmethod i s nmanagenent based.

For the different job types the attributes are differentiated as foll ows:
- In case of TRACE ONLY additionally the following attributes shall be
avail abl e: tjListOfNeTypes, tjTraceDepth, tj TraceTarget and

tj TriggeringEvent.

For this case the optional attribute tjListOfInterfaces allows to
specify the interfaces to be recorded.

- In case of | MVEDI ATE_MDT_ONLY additionally the followi ng attributes
shal | be avail abl e:

- tj TraceTarget

- tj MDTAnonym zati onCf Dat a,

- tj MDTLi st Of Measur enent s,

- tjMDTCol | ectionPeriodRrmiJmts (conditional for MB, MA and M in UMIS),

- tj MDTMeasur enent Peri odUMIS (conditional for M6 and M/ in UMIS),

- tjMDTCol | ectionPeri odRrmite (conditional for M and M3 in LTE),

- tj MDTMeasur enment Peri odLTE (conditional for M and Mb in LTE),

- tj MDTCol | ecti onPeri odM6Lte (conditional for M6 in LTE),

- tjMDTCol | ecti onPeri odM/Lte (conditional for M/ in LTE),

- tjMDTCol | ectionPeri odRrmM\R (conditional for Md and Mb in NR),

- tjMDTCol | ecti onPeri odMBNR (conditional for M6 in NR),

- tjMDTCol | ecti onPeri odM/NR (conditional for M/ in NR),

- tjMDTReportlnterval (conditional for ML in LTE or NR and ML/M2 in

UMTS),

- tj MDTReport Amount (conditional for ML in LTE or NR and ML/M2 in
UMTS),

- tjMDTReportingTrigger (conditional for ML in LTE or NR and ML/ M2 in
UMTS),

- tj MDTEvent Threshol d (conditional for A2 event reporting or A2 event
triggered periodic reporting),
- tj MDTMeasurenent Quantity (conditional for 1F event reporting).

For this case the optional attribute tjMDTAreaScope allows to specify
the area in terns of cells or Tracking Area/ Routing Areal/lLocation area
where the MDT data collection shall take place and the optional
attributes tjMDTPositioni ngMet hod, tjMDTSensorlnformation allowto
specify the positioning nmethods to use or the sensor information to

i ncl ude.

- In case of | MVEDI ATE_MDT_AND TRACE both additional attributes of
TRACE_ONLY and | MVEDI ATE_MDT_ONLY shal | apply.

- In case of LOGGED MDT_ONLY additionally the following attributes
shal |l be available: tjTraceTarget, tjMDTAnonym zati onCf Dat a,
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tj MDTTraceCol | ectionEntityl D, tjMDTLoggi ngl nterval,
tj MDTLoggi ngDur ati on, tj MDTReport Type,
tj MDTEvent Li st For Tri gger edMeasur enent s.

For this case the optional attribute tjMDTAreaScope allows to specify
the area in terms of cells or Tracking Area/ Routing Areal/lLocation area
where the MDT data collection shall take place, the optional attribute
tj MDTPLM\Li st allows to specify the PLMNs where neasurenent collection,
status indication and log reporting is allowed, the optional attribute
tj MDTAr eaConf i gurati onFor Nei ghCel | allows to specify the area for
which UE is requested to perform neasurenents | ogging for nei ghbour
cells which have list of frequencies and the optional attribute

tj MDTSensor I nformation allows to specify the sensor information to

i ncl ude.

- In case of RLF_REPORT_ONLY and RCEF_REPORT_ONLY additionally the
attribute tjTraceTarget shall be available, the optional attribute
tj MDTAr eaScope allows to specify the eNB or list of eNBs or gNB or
list of gNBs where the reports should be collected.

- In case of LOGGED_MBSFN _MDT additionally the followi ng attributes
shall be avail able: tjMDTAnonyni zati onOf Data, tj MDTLoggi ngl nterval,
tj MDTLoggi ngDurati on, tj MDTMBSFNAr eali st .

Creation and del etion of TraceJob instances by MS consuners is optional;
when not supported, the TraceJob instances may be created and del eted by
the systemor be pre-installed.”;

key i d;

uses top3gpp: Top_Gp ;

container attributes {
uses TraceJobGp ;

}

}
}
} <CCDE ENDS>

D.2.11 module _3gpp-common-mnsregistry.yang

<CODE BEG NS>

nodul e _3gpp- common- msr egi stry {
yang-version 1.1;
nanmespace "urn: 3gpp: sa5: _3gpp- conmon- msregi stry";
prefix "mmsregi st 3gpp";

i nport _3gpp-common- subnetwork { prefix subnet3gpp; }
i mport _3gpp-common-top { prefix top3gpp; }

organi zati on "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 the YANG mappi ng of the MNSRegistry |nformati on Object
Class (10C) that is part of the Generic Network Resource Mddel (NRM.";

reference "3GPP TS 28.623 Generic Network Resource Mdel (NRM";

revi sion 2021-10-18 { reference "Sb-215263"; }
revi sion 2021-08-29 { reference "lInitial revision, S5-214388"; }

groupi ng MNSI nfoG p {

description "Represents the MNSInfo IOC.";

reference "3GPP TS 28. 622";

| eaf mmsLabel {
description "Human-readabl e name of managenment service.";
mandatory true;
type string;

}

| eaf msType {
description "Type of managenment service.";
type enuneration {
enum Pr ovWhS;
enum Faul t Super vi si onWhS;
enum St r eam ngDat aReporti nghvhS;
enum Fi | eDat aReporti nghvhS;
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| eaf nmmsVersion {
description "Version of management service.";
type string;

| eaf mmsAddress {
description "Addressing informati on for Management Service operations.”;
mandatory true;
type string;

}

groupi ng MNSI nfo {
description "Represents the MNSInfo IOC.";
reference "3GPP TS 28. 622",
uses top3gpp: Top_G p;
container attributes {
uses M\SI nf oG p;
}
}

groupi ng MNSRegi stryGp {
description "Represents the M\NSRegistry ICC.";
reference "3GPP TS 28. 622";
uses top3gpp: Top_G p;

}

groupi ng MNSRegi stry {
list msRegistry {
description "Represents the M\NSRegistry ICC.";
reference "3GPP TS 28. 622",
uses top3gpp: Top_G p;
key "mmsType mmsVersi on nmsAddress";
container attributes {
uses M\SI nf oG p;
}
}
}

augnent "/subnet 3gpp: SubNet wor k" {
uses M\SRegi stryG p;
}

}
<CODE ENDS>

D.2.12 module _3gpp-common-mnsregistry.yang

<CCDE BEG NS>

nodul e _3gpp- common- msregi stry {
yang-version 1.1;
nanmespace "urn: 3gpp: sa5: _3gpp- conmon- msregi stry";
prefix "mmsregi st 3gpp";

i mport _3gpp-comon-subnetwork { prefix subnet3gpp; }
i mport _3gpp-common-top { prefix top3gpp; }
i mport _3gpp-common-yang-types { prefix types3gpp; }

organi zation "3GPP SA5";

contact "https://wwmv. 3gpp. or g/ DynaReport/ TSG WG - S5--of fi cial s. ht n?l t em d=464";

description "Defines the YANG mappi ng of the M\SRegistry |nformation Object
Class (10C) that is part of the Generic Network Resource Mdel (NRM.";

reference "3GPP TS 28. 623 Generic Network Resource Model (NRM";

revi sion 2021-11-23 { reference "S5-216090"; }
revi sion 2021-10-18 { reference "S5-215263"; }
revi sion 2021-08-29 { reference "lInitial revision, S5-214388"; }

groupi ng MNSI nfoG p {
description "Represents the MNSInfo IOC.";
reference "3GPP TS 28. 622";
| eaf mmsLabel {
description "Hunman-readabl e name of managenent service.";
mandatory true;
type string;
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| eaf msType {
description "Type of managenment service.";
type enuneration {
enum Pr ovivhS;
enum Faul t Super vi si onWhS;
enum St r eam ngDat aReporti ngvhS;
enum Fi | eDat aReporti ngvhS;
}
}

| eaf mmsVersion {
description "Version of managenent service.";
type string;

| eaf mmsAddress {
description "Addressing informati on for Managenent Service operations.";
mandatory true;
type string;

| eaf -1i st msScope {
description "List of the nmanaged object instances that can be accessed using the MiS. If a
conpl ete SubNetwork can be accessed using the MiS, this attribute nay contain the DN of the
SubNet work instead of the DNs of the individual managed entities within the SubNetwork.";
m n-el ements 1;
type types3gpp: Di stingui shedNare;

}

augnent "/subnet 3gpp: SubNet wor k" {
list MNSRegistry {
description "Represents the M\NSRegistry ICC.";
reference "3GPP TS 28. 622";
uses top3gpp: Top_G p;

key i d;
max- el enents 1;
list MNSInfo {

description "Represents the MNSInfo IOC.";
reference "3GPP TS 28. 622";

uses top3gpp: Top_G p;

key "mmsType mmsVersi on nmmsAddress";

uses M\SI nf oG p;

}
<CODE ENDS>

D.2.13 module 3gpp-common-filemanagement.yang

<CODE BEQd NS>

nmodul e _3gpp- common-fi | emanagenent {
yang-version 1.1;
nanespace "urn: 3gpp: sa5: _3gpp-common-fi |l emanagenent";
prefix "filenmgnt3gpp";

i mport _3gpp-comon-subnetwork { prefix subnet3gpp; }
i mport _3gpp-common-top { prefix top3gpp; }

i nport _3gpp-common-yang-types { prefix yang3gpp; }

i nport _3gpp- common- nanaged- el enent { prefix ne3gpp; }

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 the YANG mappi ng of the FileDownl oadJob | nformation Object
Class (10C) that is part of the Generic Network Resource Mddel (NRM.";

reference "3GPP TS 28. 623 Generic Network Resource Mdel (NRM";

revi sion 2022-02-10 { reference "lInitial revision, S5-221757"; }
groupi ng Fi | eDownl oadProcesshnitor {
description "Provides specialisations of the ProcessMnitor datatype.";

uses yang3gpp: ProcesshMonitor {
refine resultStatelnfo {
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description "If status is FAILED resultStatelnfo will be one of
the following or enpty.";

must '../status != "FAILED'

or = " UNKNOWN'

or = "NO_STORAGE"

or = " LOW MEMORY"

or = "NO_CONNECTI ON_TO REMOTE_SERVER'
or = "FI LE_NOT_AVAI LABLE"

or . = "DNS_CANNOT_BE_RESOLVED"

or = "TI MER_EXPI RED"

or = "OTHER'

or = "NULL" ';

}

refine status {
description "Status nmust not be 'PARTIALLY_FAILED .";
nmust '. != "PARTI ALLY_FAI LED" ';

}
}

groupi ng Fi | eDownl oadJobG p {
description "Represents the Fil eDownl oadJob | CC. ";
reference "3GPP TS 28.622";
uses top3gpp: Top_G p;

| eaf fileLocation {
description "Provides the location of a file.
al | onedVal ues: File URI (See RFC 8089)";
mandatory true;
type string;

| eaf notificationRecipi ent Address {
description "Address of the notification recipient.";
type string;

| eaf cancel Job {
description "Setting this attribute to TRUE cancels the file downl oad job.
As specified in the definition of ProcessMnitor, cancellation is possible in
the NOT_STARTED and RUNNI NG state. Setting the attribute to FALSE has no
observable result.";
type bool ean;
mandat ory true;
}

list jobMnitor {
key "id";
description "Provides nonitoring for the file downl oad job.";
uses Fi | eDownl oadProcesshonitor;

}

}

groupi ng Fi |l eDownl oadJobSubtree {
description "Hel ps augnmenting Fil eDownl oadJob into rmultiple places.";
l'ist FileDownl oadJob {
description "Specifies the Fil eDownl oadJob |1 OC, see 3GPP TS 28.622.";
key "id";
uses top3gpp: Top_G p;
container attributes {
uses Fi | eDownl oadJobG p;
}

}
}

augnent "/subnet 3gpp: SubNet wor k" {
uses Fi | eDownl oadJobSubtr ee;

}
augnent "/ me3gpp: ManagedEl enent" {
uses Fi | eDownl oadJobSubt r ee;

}
}
<CODE ENDS>
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D.3 Void
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Annex E (informative):
Change history

Change history
Date TSG# | TSG Doc. | CR |Rev Subject/Comment Old | New
2012-12 New version after approval 2.0.0 [11.0.0
2013-06 |SA#60 SP-130304 {002 |2 Correction of XML schema 11.0.0 |11.1.0
2014-06 |[SA#64 SP-140332|003 |1 |upgrade XSD 11.1.0 |11.2.0
SP-140358 004 |- remove the feature support statements
2014-09 |SA#65 SP-140560|005 |- Update the link from Solution Set to Information Service due to the |11.2.0 [12.0.0
end of Release 12
2015-12 |SA#70 SP-150691 (006 |1 Add missing id attribute 12.0.0 [12.1.0
2016-01 Upgrade to Rel-13 (MCC) 12.1.0 {13.0.0
2016-03 |[SA#71 SP-160031 {010 |1 Make the XML schema well formed 13.0.0 [13.1.0
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Change history
Date Meeting |TDoc CR Rev [Cat |Subject/Comment New
version
2016-06 | SA#72 SP-160407 |0011 -| F |Update the link from IRP Solution Set to IRP Information Service 13.2.0
2017-03 | SA#75 - - - Promotion to Release 14 without technical change 14.0.0
2017-06 | SA#76 SP-170510 |0015 2| B [Modifications to align with IS to support Configuration 14.1.0
Management for mobile networks that include virtualized network
functions
2018-03 | SA#79 SP-180060 |0016 1| B |Add attribute peeParametersList to Solution Set definitions 15.0.0
2018-12 | SA#82 SP-181042 |0018 1| F |Update NRM root IOCs Solution Set to support priority 15.1.0
2019-03 | SA#83 SP-190121 0020 1| F |Update Generic NRM Solution Set to support JSON 15.2.0
2019-06 | SA#84 SP-190371 |0021 -| B |Add IOCs for threshold monitoring control 16.0.0
2019-09 | SA#85 SP-190745 (0026 1[ F |generate JSON definition for generic NRM based on new style 16.1.0
guideline
2019-09 | SA#85 SP-190744 (0027 -| A |Add IDL XML YANG solutions 16.1.0
2019-09 | SA#85 SP-190751 (0029 -| A [Correct references and remove not need abbreviations 16.1.0
2019-12 | SA#86 SP-191166 (0031 1| F |Correct XML solution set for generic NRM 16.2.0
2019-12 | SA#86 SP-191166 (0035 -| B [Updates to YANG SS 16.2.0
2019-12 | SA#86 SP-191173 (0037 1| A |Add the definition of attribute measurementsList 16.2.0
2019-12 | SA#86 SP-191166 (0039 -| B |Add heartbeat control NRM fragment - Stage 3 16.2.0
2019-12 | SA#86 SP-191166 |0040 -| B |Add notification subscription control NRM fragment - Stage 3 16.2.0
2020-03 | SA#87E [ SP-200163 [0041 2| B |Add configurable KPI control NRM 16.3.0
2020-03 | SA#87E | SP-200163 (0042 -| B |Add configurable FM - YANG Solution 16.3.0
2020-03 | SA#87E [ SP-200230 [0043 1| F |Add OpenAPI definitions required by the ProvMnS 16.3.0
2020-03 | SA#87E | SP-200169 (0045 F [Correct errors in yang solution set 16.3.0
2020-03 | SA#87E Correction in the implementation of CR0041 16.3.1
2020-03 | SA#87E Correction of implementation 16.3.2
2020-07 | SA#88E | SP-200490 (0046 2| B |Add OpenAPI definitions for the FM control fragment 16.4.0
2020-07 | SA#88E [ SP-200489 [0047 F |Correct OpenAPI definition for notificationTypes 16.4.0
2020-07 | SA#88E | SP-200483 (0079 2| B |Add trace control NRM fragment stage 3 16.4.0
2020-07 | SA#88E [ SP-200484 |0080 -| D |Fix inconsistent formatting 16.4.0
2020-07 | SA#88E [ SP-200493 [0081 -| B |Stage3 add the NRM fragment for SON management 16.4.0
2020-07 | SA#88E | SP-200485 (0082 -| F |Update the definition of SNssai 16.4.0
2020-07 | SA#88E | SP-200490 (0084 -| F |Update ManagedElement YANG moduel 16.4.0
2020-07 | SA#8BE | SP-200596 [0085 1| F |Update Nrm YANG 16.4.0
2020-07 | SA#88E [ SP-200490 [0087 2| F |Update PM control fragment (OpenAPI definitions) 16.4.0
2020-07 | SA#88E | SP-200490 (0088 -| F |Clarify usage of the VsDataContainer (OpenAP| definitions) 16.4.0
2020-07 | SA#88E | SP-200490 (0089 F |Add common data definitions (OpenAPI definitions) 16.4.0
2020-07 | SA#88E [ SP-200490 [0091 -| F |Update FM control fragment (YANG definitions) 16.4.0
2020-07 | SA#88E | SP-200490 (0092 -| F |Update PM Control fragment (YANG definitions) 16.4.0
2020-07 | SA#88E [ SP-200490 [0093 1| F |Correct genericNRM definition in XML solution 16.4.0
2020-09 | SA#89e | SP-200729 [0095 -| F [Correction of YANG errors 16.5.0
2020-09 | SA#89e [ SP-200727 [0101 1{ A |Clean-up definitions and references 16.5.0
2020-09 | SA#89%e | SP-200729 (0102 -| B |YANG SS for Trace Control 16.5.0
2020-09 | SA#89e | SP-200724 (0103 -| F |Add missing definitions to comDefs.yaml (OpenAPI definitions) 16.5.0
2020-09 | SA#89%e | SP-200724 |0104 -| F |Correct various smaller errors (e.g. validation errors) in 16.5.0
genericNRM.yaml (OpenAPI definitions)
2020-09 | SA#89%e [ SP-200729 |0105 1| F |Correct ThresholdMonitor definition (OpenAPI| definitions) 16.5.0
2020-09 | SA#89e | SP-200729 (0106 -| F |Update HeartbeatControl YANG definition 16.5.0
2020-09 | SA#89e | SP-200729 |0107 -| F |Update ThresholdMonitor YANG definition 16.5.0
2020-12 | SA#90e | SP-201057 [0108 F | Correction of NRM YANG errors 16.6.0
2020-12 | SA#90e | SP-201063 |0109 1[ F |Add new MDT specific parameter collection period for NR aligning | 16.6.0
with 28.622 for stage 3
2020-12 | SA#90e | SP-201057 |0110 -| F |Remove thresholdLevel attribute from ThresholdMonitor (OpenAPI | 16.6.0
definition)
2020-12 | SA#90e [ SP-201050 [0111 1| F |Correct and add types in comDefs.yaml (OpenAPI definition) 16.6.0
2020-12 | SA#90e | SP-201050 (0112 1| F |Use comDefs.yaml instead of local definitions in genericNrm.yam| | 16.6.0
(OpenAPI definition)
2020-12 | SA#90e | SP-201057 (0113 1| F |Update attribute perfMetricJobGroupld. 16.6.0
2020-12 | SA#90e [ SP-201057 |0114 -| E |Remove value handling from the granularityPeriod description 16.6.0
2020-12 | SA#90e | SP-201088 (0115 -| F |Correct and add types in comDefs.yam| (OpenAPI definition) 16.6.0
2020-12 | SA#90e [ SP-201063 [0117 F |Correct trace target parameter for trace control in stage 3 16.6.0
2020-12 | SA#90e [ SP-201089 |0118 1| F |Remove incorrect S-NSSAI definition from YANG SS 16.6.0
2021-03 | SA#91e | SP-210146 (0121 -| F |Fix compilation errors 16.7.0
2021-03 | SA#91e [ SP-210153 |0125 F | YANG compilation error and missing stage 2 corrections 16.7.0
2021-06 | SA#92e | SP-210406 (0119 2| F |Replace legacy IRPAgent with MnsAgent (OpenAPI definition) 16.8.0
2021-06 | SA#92e [ SP-210397 [0127 1| F |Correction of Trace/MDT related parameters (OpenAPI definition) | 16.8.0
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2021-06 | SA#92e | SP-210397 |0128 1| F |Align Trace/MDT related parameters to TS 32.422 (OpenAPI 16.8.0
definition)
2021-06 [ SA#92e | SP-210406 0129 1| F |Clean up regarding common data types (OpenAPI definition) 16.8.0
2021-06 | SA#92e | SP-210411 (0130 F | Correct definition of additionallnformation (YANG) 16.8.0
2021-09 | SA#93e | SP-210886 |0131 1| F |Replace local data type definition for notificationFilter by common 16.9.0
filter definition
2021-09 | SA#93e | SP-210886 [0132 1| F |Correct data type of notificationld (YANG definitions) 16.9.0
2021-09 | SA#93e | SP-210886 [0133 1| F |Clarify resource id is required and nullable (OpenAPI definitions) 16.9.0
2021-09 | SA#93e | SP-210865 |0134 -| F |Correction and clarification of reporting in TraceJob (stage3) 16.9.0
2021-09 [ SA#93e | SP-210865 |0135 -| F |Adaptation and cleanup of Trace/MDT related parameters (stage3)| 16.9.0
2021-09 | SA#93e | SP-210871 |0136 -| F |YANG updates to correct YANG merging problems 16.9.0
2021-09 [ SA#93e | SP-210867 0137 1| F |Correction of YANG Solution set 16.9.0
2021-12 | SA#94e | SP-211475 0139 1| F |Correction of YANG Solution set 16.10.0
2021-12 | SA#94e | SP-211458 [0142 -| F ]Introduce missing IEs for HSS and UDM Trace Record 16.10.0
2021-12 | SA#94e | SP-211465 (0138 1{ B |Add new common types for YANG 17.0.0
2021-12 | SA#94e | SP-211467 |0140 -| B |Add support for MnS Discovery 17.0.0
2021-12 [ SA#94e | SP-211473 0141 -| B |Add new common types for YANG 17.0.0
2022-03 | SA#95e | SP-220168 |0144 1| C |Asynchronous operation NRM additions - YANG Stage-3 17.1.0
2022-03 | SA#95e | SP-220177 0146 1| B |Enhance NRM with geographical information supporting MDA 17.1.0
2022-03 [ SA#95e | SP-220163 0147 1| B |Add support for discovery of managed entities 17.1.0
2022-03 | SA#95e | SP-220183 |0148 -| B |Add file retrieval NRM fragment (OpenAP| definitions) 17.1.0
2022-03 [ SA#95e | SP-220183 0149 1| B |Add file download NRM fragment (OpenAPI definitions) 17.1.0
2022-03 | SA#95e | SP-220171 |0153 -| B |Add parameter to configure beam level measurements in NR MDT | 17.1.0
2022-03 [ SA#95e | SP-220183 0154 -| B |Add attribute to configure an identifier of a TraceJob 17.1.0
2022-03 | SA#95e | SP-220187 |0156 B |Add file download NRM fragment (YANG) 17.1.0
2022-06 | SA#96 SP-220498 |0159 -| A |Stage 3 Yang fix for 3GPP Common Trace 17.2.0
2022-06 | SA#96 SP-220498 (0162 1| A |OpenAPI file name and dependence change for comDefs.yaml 17.2.0
2022-06 | SA#96 SP-220498 0163 1| A |OpenAPI file name and dependence change for genericNrm.yaml | 17.2.0
2022-06 | SA#96 SP-220498 (0166 -| A Jyamlindentation correction for comDefs.yam| 17.2.0
2022-06 | SA#96 SP-220516 |0168 -| A |Alignment of attribute names of TraceJob I0C to TS 32.422 (stage | 17.2.0
3)
2022-06 | SA#96 SP-220496 |0169 -| F |Fix description of attribute mnsScope 17.2.0
2022-06 | SA#96 SP-220516 (0174 -| A |Alignment of attribute values of attribute tjiMDTReportinterval to TS| 17.2.0
32.422, TS 38.413 and TS 38.423
2022-06 | SA#96 SP-220505 |0175 -| B |Add stage 3 for management data collection and discovery 17.2.0
(OpenAPI definitions)
2022-06 | SA#96 Correction of implementation in D.2.10 17.2.1
2022-06 | SA#96 Further corrections on the changes in the code from the annexes 17.2.2
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