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	[bookmark: OLE_LINK25][bookmark: OLE_LINK26]1st Change


[bookmark: _Toc106192966][bookmark: _Toc155178793]6.2.1.3.5	FulfilmentInfo << dataType >>
6.2.1.3.5.1	Definition
This dataType represents the properties of a specific fulfilment information for an aspect of the intent (i.e. either an expectation, a target or the whole intent). The fulfilment information describes the MnS producer's assessment of the degree to which a specific aspect of the intent is being fulfilled. The MnS consumer may however assess the fulfilment differently, e.g. the MnS consumer may evaluate the delivered outcome or network state to compute its fulfilment satisfaction.
[bookmark: MCCQCTEMPBM_00000120]The fulfilmentStatus field indicates whether the intent is being fulfilled or not being fulfilled. The possible values of the fulfilment include:
[bookmark: MCCQCTEMPBM_00000121][bookmark: MCCQCTEMPBM_00000122][bookmark: MCCQCTEMPBM_00000123]-	NOT_FULFILLED: This is the default status for any aspect of the intent and the fulfilmentStatus remains as "NOT_FULFILLED" until the MnS producer is satisfied that the actions undertaken meet the requirements as stated by the MnS consumer.
[bookmark: MCCQCTEMPBM_00000124]-	FULFILLED: This is the status if the MnS producer considers that the intent, expectation or target is being fulfilled as desired by the MnS consumer that created the intent. The consumer may provide a fulfilment satisfaction report that either confirms the fulfilment or describes its evaluation of the fulfilment.
[bookmark: MCCQCTEMPBM_00000125][bookmark: MCCQCTEMPBM_00000126]The degree of fulfilment of an intent with the NOT_FULFILLED status may have multiple explanations and related states. These different progress states and conditions are recorded in the notFulfilledState field. The possible values of the notFulfilledState include:
[bookmark: MCCQCTEMPBM_00000128][bookmark: MCCQCTEMPBM_00000129]-	ACKNOWLEDGED: this is the default state and is the initial notFulfilledState right after the intent has been received.
[bookmark: MCCQCTEMPBM_00000130]-	COMPLIANT: this is the state after the feasibility check has been run for the intent and the intent accepted as being compliant for fulfilment.
[bookmark: MCCQCTEMPBM_00000131]-	DEGRADED: this is the state if an intent that was previously fulfilled but after a period of observation it is found not be meeting the initially stated requirements.
[bookmark: MCCQCTEMPBM_00000132][bookmark: MCCQCTEMPBM_00000133]-	SUSPENDED: this is the state if the MnS producer decides to suspect the fulfilment of the intent, expectation or target for whatever reason. This notFulfilledState shall be supported by a reason such as the event(s) that were observed when fulfilment was attempted.
[bookmark: MCCQCTEMPBM_00000134]-	TERMINATED: This state is registered if the respective aspect of the intent (i.e. either an expectation, a target or the whole intent) shall not be considered for fulfilment e.g. when an authorized MnS consumer sends an indication terminating the specific aspect of the intent. For instance, if the MnS consumer sends an update of the intent in which a particular target is eliminated, then that target shall be marked as cancelled.
[bookmark: MCCQCTEMPBM_00000135]-	FULFILMENTFAILED: This is the state when the MnS producer decides that the intent, expectation or target cannot be fulfilled. This state shall be supported by a reason such as the event(s) that were observed when fulfilment was attempted.
[bookmark: MCCQCTEMPBM_00000136][bookmark: MCCQCTEMPBM_00000137][bookmark: MCCQCTEMPBM_00000139][bookmark: MCCQCTEMPBM_00000140]For some scenarios (in particular for the notFulfilledState with value "SUSPENDED" and "FULFILMENTFAILED"), the notFulfilledState should be supported by extra information describing or related to the state. This extra information is recorded into the notFulfilledReasons field.
6.2.1.3.5.2	Attributes
[bookmark: MCCQCTEMPBM_00000162][bookmark: MCCQCTEMPBM_00000141]The FulfilmentInfo includes the following attributes.
Table 6.2.1.3.5.2-1
	Attribute Name
	Support Qualifier
	[bookmark: _GoBack]isReadable 
	isWritable
	isInvariant
	isNotifyable

	fulfilmentStatus
	M
	T
	F
	F
	T

	notFulfilledState
	CM
	T
	F
	F
	T

	notFulfilledReasons
	CO
	T
	F
	F
	T



6.2.1.3.5.3	Attribute constraints
[bookmark: MCCQCTEMPBM_00000163]Table 6.2.1.3.5.3-1
	Name
	Definition

	[bookmark: MCCQCTEMPBM_00000143]notFulfilledState 
Support Qualifier
	Condition: when FulfilmentInfo is implemented for IntentFulfilmentInfo 

	notFulfilledReasons
Support Qualifier
	Condition: when FulfillmentInfo is implemented for IntentFulfilmentInfo 



[bookmark: _Toc155178794]6.2.1.3.5.4	Notifications
The notifications specified for the IOC using this <<dataType>> for its attribute(s), shall be applicable.

	2nd Change


[bookmark: _Toc106192967][bookmark: _Toc155178795]6.2.1.4	Attribute definition
[bookmark: MCCQCTEMPBM_00000164]Table 6.2.1.4-1
	Attribute Name
	Documentation and Allowed Values
	Properties

	[bookmark: MCCQCTEMPBM_00000144]userLabel
	A user-friendly (and user assignable) name of the intent.



allowedValues: Not Applicable
	[bookmark: OLE_LINK50]type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	[bookmark: OLE_LINK102][bookmark: OLE_LINK104]intentExpectations
	[bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK101]It describes the expectations including requirements, goals and contexts (including constraints and filter information) given to a 3GPP system. It states the list of specific outcomes desired to be realized for expectation object(s).


allowedValues: Not Applicable
	type: IntentExpectation
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False 

	intentFulfilmentInfo
	It describes status of fulfilment of an intent and the related reasons for that status. 

allowedValues: Not Applicable
	type: FulfilmentInfo
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	expectationFulfilmentInfo
	It describes status of fulfilment of an intentExpectation and the related reasons for that status.

allowedValues: Not Applicable
	type: FulfilmentInfo
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	targetFulfilmentInfo
	It describes status of fulfilment of an expectationTarget and the related reasons for that status. 

allowedValues: Not Applicable
	type: FulfilmentInfo
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	fulfilmentStatus
	[bookmark: OLE_LINK105]It describes the current status of the intent fulfilment result, which is configured by MnS producer and can be read by MnS consumer.


allowedValues: "FULFILLED", "NOT_FULFILLED"
	type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: "NOT_FULFILLED" None 
isNullable: False

	notFulfilledState
	It describes the current progress of or the reason for not achieving fulfilment for the intent, intentExpectation or expectationTarget. It is configured/written by MnS producer and can be read by MnS consumer.

allowedValues: "ACKNOWLEDGED", "COMPLIANT", "DEGRADED", "SUSPENDED", "TERMINATED" "FULFILMENTFAILED"
	type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: "ACKNOWLEDGED"None 
isNullable: False

	notFulfilledReasons
	It describes the reasons/observations related to the specific noted notFulfilledState

allowedValues: Not Applicable
	type: String
multiplicity: *
isOrdered:  False
isUnique: True
defaultValue: None
isNullable: False

	intentContexts
	It describes the list of IntentContext(s) which represents the constraints and conditions that should apply for the entire intent even if there may be specific contexts defined for specific parts of the intent.
allowedValues: triple of (attribute, condition, value range)
	type: Context
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	expectationId
	A unique identifier of the intentExpectation within the intent.

allowedValues: Not Applicable
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	expectationVerb
	It describes the characteristic of the intentExpectation and is the property that describes the types of intentExpectations. 

Examples of verbs and their related types of expectation are 
Deliver: DeliveryIntentExpectation, e.g. Deliver a RAN network, Service, Slice, function
Ensure: AssuranceintentExpectation, e.g. Ensure the target performance value.

allowedValues: DELIVER, ENSURE
vendor extensions are allowed
	type: String
multiplicity: 1
isOrdered:N/A
isUnique: N/A
defaultValue: None
isNullable: False

	expectationObject
	It describes the expectation objects to which the IntentExpectation should apply.

allowedValues: Not Applicable
	type: ExpectationObject
multiplicity: 1
isOrdered:N/A
isUnique: N/A
defaultValue: None
isNullable: False

	objectType
	It describes the type of expectation object of the IntentExpectation that is required to be applied to. It can be class name of the managed object.

allowedValues: see scenario specific IntentExpectation
	type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	objectInstance

	It describes a specific object instance (e.g. instance of managed object) to which the intentExpectation should apply.
allowedValues: Not Applicable
	type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	objectContexts
	It describes the list of ObjectContext(s) which represents the constraints and conditions to be used as filter information to identify the object(s) to which a given intentExpectation should apply.  Note there may be other constraints and conditions defined either for the entire intent, for the specific intentExpectation or for the expectationTarget of the considered intentExpectation.

The concrete ObjectContext depends on the ExpectationObject, which is defined in clause 6.2.2. All the concrete ObjectContexts follow the common structure of ObjectContext
	type: Context
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	expectationTargets
	It describes the list of ExpectationTarget(s) which represent specific outcomes on the metrics that characterize the performance of the object(s) or some abstract index that expresses the behavior of the object(s) that are desired to be realized for a given intentExpectation.
The concrete ExpectationTarget depends on the ExpectationObject, which is defined in clause 6.2.2. All the concrete ExpectationTargets follow the common structure of ExpectationTarget
	type: ExpectationTarget
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	expectationContexts
	It describes the list of context(s) which represents the constraints and conditions that should apply for a specific intentExpectation.
Note there may be other constraints and conditions defined for the entire intent or for specific parts of the intentExpectation.
allowedValues: depends on Expectation Object in the IntentExpectation
	type: Context
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	targetName
	It describes the name of the expectation target which represents specific outcomes on the metrics that characterize the performance of the object(s) or some abstract index that expresses the behavior of the object(s) that are desired to be realized for a given intentExpectation.

allowedValues: depends on ExpectationObject in the IntentExpectation
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: True

	targetCondition
	It expresses the limits within which the targetName is allowed/supposed to be. 
allowedValues: IS_EQUAL_TO", "IS_LESS_THAN", "IS_GREATER_THAN", "IS_WITHIN_RANGE", "IS_OUTSIDE_RANGE", "IS_ONE_OF", "IS_EQUAL_TO_OR_LESS_THAN”, "IS_EQUAL_TO_OR_GREATER_THAN", "IS_NOT_ONE_OF","IS_ALL_OF"
	type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: "is equal to"
isNullable: False

	targetValueRange
	It describes the range of values that applicable to the targetName and the targetCondition.

allowedValues: depends on the targetCondition.
The value will be a single real number when the targetCondition is either "IS_EQUAL_TO", "IS_LESS_THAN", "IS_GREATER_THAN", "IS_EQUAL_TO_OR_LESS_THAN", "IS_EQUAL_TO_OR_GREATER_THAN” 
The value will be a pair of real numbers when the targetCondition is either "IS_WITHIN_RANGE", "IS_OUTSIDE_RANGE"
The value will be a list when the targetCondition is "IS_ONE_OF", "IS_NOT_ONE_OF","IS_ALL_OF"See NOTE 1. 

	type: Real
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: True

	targetContexts
	It describes the list of constraints and conditions that should apply for a specific expectationTarget. Note there may be other constraints and conditions defined for the entire intent or the intentExpectation.
allowedValues: Not Applicable
	type: Context
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	contextAttribute
	It describes a specific attribute of or related to the object or to characteristics thereof (e.g. its control parameter, gauge, counter, KPI, weighted metric, etc) to which the expectation should apply or an attribute related to the operating conditions of the object (such as weather conditions, load conditions, etc).
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Null
isNullable: True

	contextCondition
	It expresses the limits within which the ContextAttribute is allowed/supposed to be 
allowedValues: "IS_EQUAL_TO", "IS_LESS_THAN", "IS_GREATER_THAN", "IS_WITHIN_RANGE", "IS_OUTSIDE_RANGE, "IS_ONE_OF", "IS_EQUAL_TO_OR LESS_THAN", "IS_EQUAL_TO_OR_GREATER_THAN", "IS_NOT_ONE_OF","IS_ALL_OF"
	type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: "is equal to"
isNullable: False

	contextValueRange
	It describes the range of values that applicable to the ContextAttribute and the ContextCondition.

AllowedValue: depends on the contextCondition
The value will be a single real number when the contextCondition is either "IS_EQUAL_TO", "IS_LESS_THAN", "IS_GREATER_THAN", "IS_EQUAL_TO_OR_LESS_THAN", "IS_EQUAL_TO_OR_GREATER_THAN"  
The value will be a pair of real numbers when the contextCondition is either "IS_WITHIN_RANGE", "IS_OUTSIDE_RANGE"
The value will be a list when the contextCondition is "IS_ONE_OF", "IS_NOT_ONE_OF","IS_ALL_OF".
See NOTE 1.
	type: Real
multiplicity: 1..*
isOrdered: False 
isUnique: True
defaultValue: Null
isNullable: True

	Note 1: For "IS_ALL_OF", the value shall be a match of the entire list.



	3rd Change


Forge MR link: https://forge.3gpp.org/rep/sa5/MnS/-/merge_requests/1115 at commit ae71f0b92a7ce9b56c21acbf0f73766ad1ae92e8

*** START OF CHANGE 1 ***
*** OpenAPI/TS28312_IntentNrm.yaml ***
<CODE BEGINS>
openapi: 3.0.1
info:
  title: Intent NRM
  version: 17.5.0
  description: >-
    OAS 3.0.1 definition of the Intent NRM
    © 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
externalDocs:
  description: 3GPP TS 28.312; Intent driven management services for mobile networks
  url: http://www.3gpp.org/ftp/Specs/archive/28_series/28.312/
paths: {}
components:
  schemas:
       
   #-------Definition of generic IOCs ----------#  

    SubNetwork-Single:
      allOf:
      - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'
      - type: object
        properties:
          attributes:
            $ref: 'TS28623_GenericNrm.yaml#/components/schemas/SubNetwork-Attr'
      - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/SubNetwork-ncO'
      - type: object
        properties:
          SubNetwork:
            $ref: '#/components/schemas/SubNetwork-Multiple'
          Intent:
            $ref: '#/components/schemas/Intent-Multiple'

    Intent-Single:
      allOf:
      - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'    
      - type: object
        properties:
          userLabel:
            type: string
          intentExpectations:
            type: array
            items:
              type: object
              oneOf:
                - $ref: "#/components/schemas/IntentExpectation"
                - $ref: "TS28312_IntentExpectations.yaml#/components/schemas/RadioNetworkExpectation"
                - $ref: "TS28312_IntentExpectations.yaml#/components/schemas/EdgeServiceSupportExpectation"                
          intentContexts:
            type: array
            items:
              $ref: "#/components/schemas/Context"
          intentFulfilmentInfo:
            $ref: "#/components/schemas/FulfilmentInfo"
   #-------Definition of generic IOCs ----------#  

   #-------Definition of the generic IntentExpectation dataType ----------#    
    IntentExpectation:
      description: >-
        This data type is the "IntentExpectation" data type without specialisations
      type: object
      properties:
        expectationId:
          type: string
        expectationVerb:
           $ref: "#/components/schemas/ExpectationVerb"
        expectationObject:
          $ref: "#/components/schemas/ExpectationObject"
        expectationTargets:
          type: array
          items:
            $ref: "#/components/schemas/ExpectationTarget"
        expectationContexts:
          type: array
          items:
            $ref: "#/components/schemas/Context"
        expectationfulfilmentInfo:
            $ref: "#/components/schemas/FulfilmentInfo" 
      required:
        - expectationId
   #-------Definition of the generic IntentExpectation dataType ----------#    

   #-------Definition of the generic ExpectationObject dataType ----------#    
    ExpectationObject:
      description: >-
        This data type is the "ExpectationObject" data type without specialisations
      type: object
      properties:
        objectType:
          type: string
          enum:
            - RAN_SubNetwork  #value for Radio Network Expectation--#
            - EdgeService_Support  #value for Service Support Expectation--#
        objectInstance:
          $ref: "TS28623_ComDefs.yaml#/components/schemas/Dn"
        objectContexts:
          type: array
          items:
            $ref: "#/components/schemas/Context"           

   #-------Definition of the generic ExpectationObject dataType ----------#    

   #-------Definition of the generic dataType --------------#    
    Condition:
      type: string
      enum:
        - IS_EQUAL_TO
        - IS_LESS_THAN
        - IS_GREATER_THAN
        - IS_WITHIN_RANGE
        - IS_OUTSIDE_RANGE
        - IS_ONE_OF
        - IS_NOT_ONE_OF
        - IS_EQUAL_TO_OR_LESS_THAN
        - IS_EQUAL_TO_OR_GREATER_THAN
        - IS_ALL_OF        
    FulfilmentStatus:
    FulfilStatus:
      type: string
      readOnly: true      
      enum:
          - FULFILLED
          - NOT_FULFILLED
      default: NOT_FULFILLED    
    NotFulfilledState:
      type: string
      readOnly: true      
      enum:
          - ACKNOWLEDGED
          - COMPLIANT
          - DEGRADED
          - SUSPENDED
          - TERMINATED
          - FULFILMENTFAILED
      default: ACKNOWLEDGED             
    FulfilmentInfo:
      type: object
      properties:
        fulfilmentStatus:
          $ref: "#/components/schemas/FulfilmentStatus"
        fulfilStatus:
          $ref: "#/components/schemas/FulfilStatus"
        notFullfilledState:
          description: ->
            An attribute which is used when FulfilmentInfo is implemented for IntentFulfilmentInfo
          $ref: "#/components/schemas/NotFulfilledState"
        notFulfilledReasons:
          description: ->
            An attribute which is used when FulfilmentInfo is implemented for IntentFulfilmentInfo
          type: string
          readOnly: true          
    ExpectationVerb:
      type: string
      enum:
          - DELIVER
          - ENSURE
   #-------Definition of the generic dataType --------------#    

   #-------Definition of the generic Context dataType --------------#    
    Context:
      description: >-
        This data type is the "Context" data type without specialisations
      type: object
      properties:
        contextAttribute:
          type: string
        contextCondition:
          $ref: "#/components/schemas/Condition"
        contextValueRange:
          type: array
          items:
            type: number 
   #-------Definition of the generic Context dataType --------------#   
   
   #-------Definition of the generic ExpectationTarget dataType----------#     
    ExpectationTarget:
      description: >-
        This data type is the "ExpectationTarget" data type without specialisations
      type: object
      properties:
        targetName:
          type: string
        targetCondition:
          $ref: "#/components/schemas/Condition"
        targetValueRange:
          type: number
        targetContexts:
          type: array
          items:
            $ref: "#/components/schemas/Context"
   #-------Definition of the generic ExpectationTarget  dataType----------#  

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

    SubNetwork-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/SubNetwork-Single'
                                
    Intent-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/Intent-Single'              
   #------Definition of JSON arrays for name-contained IOCs ---------------#
   
   #----- Definitions in TS 28.312 for TS 28.532 --------------------------#
    resources-intentNrm:
      oneOf:
       - $ref: '#/components/schemas/SubNetwork-Single'
       - $ref: '#/components/schemas/Intent-Single'
   #----- Definitions in TS 28.312 for TS 28.532 --------------------------#
<CODE ENDS>
*** END OF CHANGE 1 ***


	End of Changes



