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* * * First Change * * * *
[bookmark: _CR8_X6_1]
6.3.1	Attribute properties
6.3.1	Attribute properties
Table 6.3.1-1
	Attribute Name
	Documentation and Allowed Values
	Properties

	ndtJobRef
	It indicates an DN of a NDTJob Instance.

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

	ndtFunctionRef
	It indicates a DN of NDTFunction Instance(s) that may be involved in the NDT collaboration.

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

	ndtReportRefList
	It indicates a list of DN for NDTReport Instances.

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

	supportedNDTCapabilities
	It indicates the different types of scenario specific capability which the NDT MnS Producer is capable of undertaking.

allowedValues:
"RISKY_ACTIONS_PREDICTION",
"EVENTS_IMPACTS_VERIFICATION",
"NETWORK_ISSUE_INDUCEMENT",
"NETWORK_EVENTS_VERIFICATION"
"NETWORK_CONFIGURATIONS_VERIFICATION",
"AUTOMATION_CONFIGURATION_VERIFICATION"
"ML_TRAINING_DATA_GENERATION",
"USER_EXPERIENCE_DATA_GENERATION"

New values can be added to this list in future releases to support new use cases.

The meaning of these values is as follows:
 "RISKY_ACTIONS_PREDICTION" means NDTFunction supports the use case described in 5.2.2.2.
"EVENTS_IMPACTS_VERIFICATION" means NDTFunction supports the use case described in 5.2.2.3.
"NETWORK_ISSUE_INDUCEMENT" means NDTFunction supports the use case described in 5.2.2.4.
"NETWORK_EVENTS_VERIFICATION" means NDTFunction supports the use case described in 5.3.2.2.
"NETWORK_CONFIGURATIONS_VERIFICATION" means NDTFunction supports the use case described in 5.3.2.3.
"AUTOMATION_CONFIGURATION_VERIFICATION" means NDTFunction supports the use case described in 5.3.2.4.
"ML_TRAINING_DATA_GENERATION" means NDTFunction supports the use case described in 5.4.2.2.
"USER_EXPERIENCE_DATA_GENERATION" means NDTFunction supports the use case described in 5.4.2.3.
	type: ENUM
multiplicity:1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	nDTFunctionScope
	It indicates a scope that can be modelled by an NDT.
	type: NDTFunctionScope
multiplicity:1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	nDTCapability
	It indicates the type of application use cases that is desired to be executed.

allowedValues: 
Refer to allowedValues for attribute supportedNDTCapabilities "RISKY_ACTIONS_PREDICTION",
"EVENTS_IMPACTS_VERIFICATION",
"FAULT_INJECTION",
"NETWORK_EVENTS_VERIFICATION"
"NETWORK_CONFIGURATIONS_VERIFICATION",
"AUTOMATION_CONFIGURATION_VERIFICATION"
"ML_TRAINING_DATA_GENERATION",
"USER_EXPERIENCE_DATA_GENERATION"

New values can be added to this list in future releases to support new use cases.

The meaning of these values is as follows:
 "RISKY_ACTIONS_PREDICTION" means NDTFunction supports the use case described in 5.2.2.2.
"EVENTS_IMPACTS_VERIFICATION" means NDTFunction supports the use case described in 5.2.2.3.
"FAULT_INJECTION" means NDTFunction supports the use case described in 5.2.2.4.
"NETWORK_EVENTS_VERIFICATION" means NDTFunction supports the use case described in 5.3.2.2.
"NETWORK_CONFIGURATIONS_VERIFICATION" means NDTFunction supports the use case described in 5.3.2.3.
"AUTOMATION_CONFIGURATION_VERIFICATION" means NDTFunction supports the use case described in 5.3.2.4.
"ML_TRAINING_DATA_GENERATION" means NDTFunction supports the use case described in 5.4.2.2.
"USER_EXPERIENCE_DATA_GENERATION" means NDTFunction supports the use case described in 5.4.2.3.
	type: ENUM 
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	nDTRANScope
	It indicates the scope of the RAN that can be modelled by the NDT function. 

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

	nDTCNScope
	It indicates the scope of the CN that can be modelled by the NDT function. 
	type: ScopeDefinition
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	nDTJobSynchScope
	It indicates the scope of the network that should be synchronized into and modelled by the NDT MnS Producer for the specific NDT job.

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

	ndtJobScenario
	It indicates a network scenario that should be modelled in the NDTJob as an extra beyond what is synchronized from the network. The ndtJobScenario can be used for
- Verification of network response to one or more events
- evaluation of the impact of one or more failure events, e.g. a signalling storm
- Evaluating one or more network issues, e.g. a coverage issue. The network issues involve one or more network events.
- Evaluation of high-risk network operations which are listed within the planned configuration
- Verification of network configurations which are listed within the planned configuration
- Generation of ML training data
- Generation user experience data
- Inducing particular issue in the network

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

	NDTInputDescriptionId
	It indicates the identifier for a specific input to be modelled in the NDTJob
	type: string
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

	NDTOutputDescriptionId
	It indicates the identifier for a specific output provided as outcomes of the NDTJob.
	type: string
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

	networkEventInfo
	This defines the information related with a network event (a provisioning, performance measurement, KPI or fault/ alarm event) that can be introduced by the NDT MnS Producer.  

The networkEventInfo can be used for
- Verification of network response to one or more events
- evaluation of the impact of one or more failure events, e.g. a signalling storm
- Evaluating one or more network issues, e.g. a coverage issue. The network issues involve one or more network events.

Editor’s note: The definition and modelling of networkEventInfo is to be clarified.
	Type: TBD
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	simulationDataDescriptor
	This defines the simulation details for the NDT.

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

	simulationData
	This described the management data that need to be updated artificially in order to induce a particular network issue.
It also defines the network management data that aims to be simulated/emulated by the NDT. The behaviour can be configurations for verification. The simulationData can be network configurations or automation functionality configurations, such as RAN ES functionality provided by SON.
	type: SimulationData
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	condition
	This will define the condition that has to be satisfied in order to update the simulation data for the task that is executed by the NDT MnS Producer. This can be defined in terms of location and time.

This will be the DN of ConditionMonitor[7].
	type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	performanceData
	This defines the performance data injected in NDT to represent network events.
	type: PerformanceData
multiplicity: 1 ..* 
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	mDTData
	This defines attribute/value pair representing the MDT data name that is to be updated and with what value.
	type: AttributeValuePair
multiplicity: 1 ..* 
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	configurationData
	This defines the configuration updates for the network
	type: AttributeValuePair
multiplicity: 1 ..* 
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	performanceDataName
	It indicates the name of performance measurement or the KPI as defined in 3GPP TS 28.552 [2] and 3GPP TS 28.554 [3].
	type: string
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	performanceDataValue
	It indicates the value of performance data.
	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	performanceDataScalingFactor
	It indicates the percentage of scaling for performance data. A scaling factor less than 100% indicates a reduction in the performance data, a scaling factor greater than 100% indicates an increase in the performance data.
	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	ndtJobExecutionRequirements
	It describes the performance requirements for simulation/emulation by NDT MnS Producer, e.g., maximum run time for each simulation/emulation job, precision, etc.
	type: NdtJobExecutionReqts
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

	nDTJobOutputData 
	It indicates the list of NDTOutput(s) that are provided by the NDT function as the output for any task executed in an instantiated NDT job. 
	type: NDTOutputDataPoint
multiplicity: 1 ..* 
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	maxRuntime
	Maximum run time for each simulation task executed by the NDT MnS Producer. The unit is second.


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

	networkState
	It indicates a state of the twin network (the modelled network by the NDT MnS Producer) for which a configuration or reconfiguration is applied. 
The networkState is the description of what exists in the network at the time when the networkConfiguration is made.
	type: NDTOutputDescription 
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	networkConfiguration
	It indicates a network configuration that is executed according to the NDT Job and being reported in the NDT report.
	type: NDTOutputDescription 
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	observations
	It indicates an impact on the network. It shows the list of network objects that are affected and the effects on the specific objects.
	type: NDTOutputDescription 
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	ndtJobRef
	It indicates the related NDT Job contributing as a collaborator to the executed NDT Job. It describes a relationship to an NDT job, i.e. it indicates the DN of a component NDT which provides input to the NDT job. 
	type: DN
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	objectInstance
	It indicates the MOI contained in the NDT report.
	type: DN
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

	objectAttributeList
	It indicates the key-value pair of the characteristics of the MOI.
	type: AttributeValuePair
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	managedEntitiesScope
	A list of DN of managed entities which is the NDT modelling scope.
	type: DN
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	areaScope
	Geographical area which is the NDT modelling scope.
	type: GeoArea
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False




* * * Next Change * * * *
Forge MR link: https://forge.3gpp.org/rep/sa5/MnS/-/merge_requests/1988 at commit c9d183f501a8f312b75583e4ed8c0fdb1b118706

*** START OF CHANGE 1 ***
*** OpenAPI/TS28561_NdtNrm.yaml ***
<CODE BEGINS>
openapi: 3.0.1
info:
  title: NDT NRM
  version: 19.0.0
  description: >-
    OAS 3.0.1 definition of the NDT NRM
    © 2025, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
externalDocs:
  description: 3GPP TS 28.561; Management aspects of Network Digital Twins
  url: http://www.3gpp.org/ftp/Specs/archive/28_series/28.561/
paths: {}
components:
  schemas:

  #-------- Definition of types for name-containments ------
    SubNetwork-ncO-NDTNrm:
      type: object
      properties:
        NDTFunction:
          $ref: '#/components/schemas/NDTFunction-Multiple'

   #-------Definition of generic IOCs ----------#  
    NDTFunction-Single:
      description: >-
        This IOC represents the properties of an NDT Function
      allOf:
      - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'
      - type: object
        properties:
          supportedNDTCapabilities:
            type: array
            uniqueItems: true
            items:
              $ref: '#/components/schemas/NDTCapability'
            description: >-
              It indicates the different types of NDT application use cases which the NDT is capable of undertaking..
              New values can be added to this list in future releases to support new use cases.
          nDTFunctionScope:
            $ref: '#/components/schemas/NDTFunctionScope'
          nDTFunctionRefList:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnList'

    NDTJob-Single:
      description: >-
        This IOC represents the properties of an NDT job demand created by an MnS consumer. An NDT job represents the requirements for a network simulation/emulation task  
      allOf:
      - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'    
      - type: object
        properties:
          nDTCapability:
            $ref: '#/components/schemas/NDTCapability'
            description: >-
              It indicates the type of application use cases that is desired to be executed.
              New values can be added to this list in future releases to support new use cases.
          nDTJobSynchScope:
            $ref: '#/components/schemas/ScopeDefinition'
          nDTJobScenario:
            $ref: '#/components/schemas/NDTInputDescription'
          nDTJobExecutionRequirements:
            $ref: '#/components/schemas/NdtJobExecutionReqts'
          collaboratingNDT:
            description: >-
              It indicates the related NDT Job contributing as a collaborator to the executed NDT Job. It describes the DN of the collaborated NDT Job
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnListRo'
          nDTReportRefList:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnListRo'
          nDTJobRefList:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnListRo'
    NDTReport-Single:
      description: >-
        This IOC represents the properties of an NDT report corresponding to an NDT job
      allOf:
      - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'
      - type: object
        properties:
          nDTJobOutputData:
            type: array
            uniqueItems: true
            items:
              $ref: '#/components/schemas/NDTOutputDataPoint'
            description: It indicates the list of NDTOutput(s) that are provided by the NDT function as the output for any task executed in an instantiated NDT job.
          nDTJobRef:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnRo'


   #-------Definition of the dataType ----------#
    NDTCapability:
      type: string
      enum:
        - RISKY_ACTIONS_PREDICTION
        - EVENTS_IMPACTS_VERIFICATION
        - NETWORK_ISSUE_INDUCEMENT
        - FAULT_INJECTION
        - NETWORK_EVENTS_VERIFICATION
        - NETWORK_CONFIGURATIONS_VERIFICATION
        - AUTOMATION_CONFIGURATION_VERIFICATION
        - ML_TRAINING_DATA_GENERATION
        - USER_EXPERIENCE_DATA_GENERATION        
    NDTFunctionScope:  
      type: object
      properties:
        nDTRANScope:
          $ref: '#/components/schemas/ScopeDefinition'
        nDTCNScope:
          $ref: '#/components/schemas/ScopeDefinition'
    NDTInputDescription:  
      type: object
      properties:
        nDTInputDescriptionId:
          type: string
        simulationData:
          type: array
          uniqueItems: true
          items:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/AttributeNameValuePairSet'
        networkEventInfo:
          type: string
        condition:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnRo'
    NDTOutputDescription:  
      type: object
      properties:
        nDTOutputDescriptionId:
          type: string
        objectInstance:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnRo'
        objectAttributeList:
          type: array
          uniqueItems: true
          items:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/AttributeNameValuePairSet'
    ScopeDefinition:
      type: object
      oneOf:
        - required: [ managedEntitiesScope ]
        - required: [ areaScope ]
      properties:
        managedEntitiesScope:
          type: array
          uniqueItems: true
          items:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnRo'
        areaScope:
          type: array
          uniqueItems: true
          items:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/GeoArea'
    NdtJobExecutionReqts:  
      type: object
      properties:
        maxRuntime:
          type: integer
    NDTOutputDataPoint:  
      type: object
      properties:
        networkState:
          type: array
          uniqueItems: true
          items:
            $ref: '#/components/schemas/NDTOutputDescription'
        networkConfiguration:
          type: array
          uniqueItems: true
          items:
            $ref: '#/components/schemas/NDTOutputDescription'
        observations:
          type: array
          uniqueItems: true
          items:
            $ref: '#/components/schemas/NDTOutputDescription'

  #------Definition of JSON arrays for name-contained IOCs ---------------#

    NDTJob-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/NDTJob-Single'

    NDTReport-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/NDTReport-Single'
   
    NDTFunction-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/NDTFunction-Single'
   #------Definition of JSON arrays for name-contained IOCs ---------------#
   
   #----- Definitions in TS 28.561 for TS 28.532 --------------------------#
    resources-ndtNrm:
      oneOf:
       - $ref: '#/components/schemas/NDTFunction-Single'
       - $ref: '#/components/schemas/NDTJob-Single'
       - $ref: '#/components/schemas/NDTReport-Single'
<CODE ENDS>
*** END OF CHANGE 1 ***


* * * End of Changes * * * *

