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[bookmark: _Toc43122828][bookmark: _Toc43294579][bookmark: _Toc58507968][bookmark: _Toc74662013]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 a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference 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 TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 22.261: "Service requirements for the 5G system".
[3]	3GPP TS 28.550: "Management and orchestration; Performance assurance".
[4]	3GPP TS 28.531: "Management and orchestration; Provisioning".
[5]	ETSI GS ZSM 002 (V1.1.1) (2019-08): "Zero-touch network and Service Management (ZSM); Reference Architecture".
[6]	3GPP TS 28.545: "Management and orchestration; Fault Supervision (FS)".
[7]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[8]	3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)".
[9]	3GPP TS 28.532: "Management and orchestration; Generic management services".
[x]	3GPP TS 28.535: "Management and orchestration; Management services for communication service assurance; Requirements".


	[bookmark: _Toc384916784][bookmark: _Toc384916783][bookmark: _Toc43122834][bookmark: _Toc43294585]2nd change



[bookmark: _Toc43290111][bookmark: _Toc51593021][bookmark: _Toc58512745][bookmark: _Toc74666085][bookmark: _Toc43213050]4.1.2	Model 
[bookmark: _Toc43213051][bookmark: _Toc43290112][bookmark: _Toc51593022][bookmark: _Toc58512746][bookmark: _Toc74666086]4.1.2.1	Imported and associated information entities
[bookmark: _Toc43213052][bookmark: _Toc43290113][bookmark: _Toc51593023][bookmark: _Toc58512747][bookmark: _Toc74666087]4.1.2.1.1	Imported information entities and local labels

	Label reference
	Local label 

	TS 28.622 [5], IOC, Top
	Top


[bookmark: _Toc58512748][bookmark: _Toc74666088]4.1.2.1.2	Associated information entities and local labels

	Label reference
	Local label 

	TS 28.622 [5], IOC, SubNetwork
	SubNetwork

	TS 28.541 [6], IOC, NetWorkSlice
	NetworkSlice

	TS 28.541 [6], IOC, NetWorkSliceSubnet
	NetworkSliceSubnet

	TS 28.622 [5], IOC, ManagedElement
	ManagedElement

	TS 28.541 [6], attribute, serviceProfileId
	serviceProfileId

	TS 28.541 [6], attribute, sliceProfileId
	sliceProfileId



[bookmark: _Toc43213053][bookmark: _Toc43290114][bookmark: _Toc51593024][bookmark: _Toc58512749][bookmark: _Toc74666089]4.1.2.2	Class diagram
[bookmark: _Toc43213054][bookmark: _Toc43290115][bookmark: _Toc51593025][bookmark: _Toc58512750][bookmark: _Toc74666090]4.1.2.2.1	Relationships
This clause depicts the set of classes that encapsulates the information relevant for this MnS. This clause provides an overview of the relationships between relevant classes in UML.



[image: cid:image001.png@01D7DBED.4349C880]
Figure 4.1.2.2.1.1: Assurance management NRM fragment 
[bookmark: _Toc43213055][bookmark: _Toc43290116][bookmark: _Toc51593026][bookmark: _Toc58512751][bookmark: _Toc74666091]4.1.2.2.2	Inheritance




[image: D:\3GPP提案计划\SA5#135e\Final 1\eCOSLA\AssuranceReport2.png]
Figure 4.1.2.2.2.1: Assurance management inheritance relationships
[bookmark: _Toc43213056][bookmark: _Toc43290117][bookmark: _Toc51593027][bookmark: _Toc58512752][bookmark: _Toc74666092]4.1.2.3	Class definitions
[bookmark: _Toc43213057][bookmark: _Toc43290118][bookmark: _Toc51593028][bookmark: _Toc58512753][bookmark: _Toc74666093]4.1.2.3.1	AssuranceClosedControlLoop
[bookmark: _Toc43213058]4.1.2.3.1.1	Definition
This class represents the information for controlling and monitoring an assurance closed control loop associated with a NetworkSlice or NetworkSliceSubnet. It can be name-contained by SubNetwork or ManagedElement.
To express the assurance closed control loop requirements, the MnS consumer needs to request MnS producer to create an AssuranceClosedControlLoop on the MnS producer. The MnS producer may trigger to create the AssuranceClosedControlLoop as well, for example, when an instance of NetworkSlice or NetworkSliceSubnet is created, MnS producer may create an instance of AssuranceClosedControlLoop associated to the instance of NetworkSlice or NetworkSliceSubnet to assure the target described in ServiceProfile or SliceProfile. For ultimate deletion of assurance closed control loop, the MnS consumer needs to request the MnS producer to delete the AssuranceClosedControlLoop to free up resources on the MnS producer. MnS producer also can trigger to delete AssuranceClosedControlLoop to free up resources by itself.
For temporary deactivation of assurance closed control loop, the MnS consumer can manipulate the value of the administrative state attribute to “LOCKED”.  The MnS producer may disable assurance closed control loop as well, for example in conflict situations. This situation is indicated by the MnS producer with setting the operational state attribute to “disabled”. When closed control loop is enabled by the MnS producer the operational state is set again to “enabled”. For activation of assurance closed control loop, the MnS consumer can manipulate the value of the administrative state attribute to “UNLOCKED”.
An AssuranceClosedControlLoop can name-contain multiple instances of AssuranceGoal which represents the assurance goal and corresponding observed or predicted goal fulfilment information (see clause 4.1.2.3.2).
The attribute “controlLoopLifeCyclePhase” is used to keep track of the lifecycle of an AssuranceClosedControlLoop
[bookmark: _Toc43213059]4.1.2.3.1.2	Attributes
The AssuranceClosedControlLoop IOC includes attributes inherited from Top IOC (defined TS 28.622[5]) and the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	operationalState
	M
	T
	F
	F
	T

	administrativeState
	M
	T
	T
	F
	T

	controlLoopLifeCyclePhase
	M
	T
	T
	F
	T


[bookmark: _Toc43213060]
4.1.2.3.1.3	Constraints
No constraints have been defined for this document. 
[bookmark: _Toc43213061]4.1.2.3.1.4	Notifications
The common notifications defined in clause 4.1.2.5 are valid for this IOC, without exceptions or additions.
[bookmark: _Toc43213062][bookmark: _Toc43290119][bookmark: _Toc51593029][bookmark: _Toc58512754][bookmark: _Toc74666094]4.1.2.3.2	AssuranceGoal
[bookmark: _Toc43213063]4.1.2.3.2.1	Definition
This IOC represents assurance goal and corresponding observed or predicted goal fulfilment information. 
To 	express a new assurance goal for the assurance closed control loop, the MnS consumer needs to request the MnS producer to create an instance of AssuranceGoal. MnS producer can also trigger the creation of an instance of AssuranceGoal. For example, when a new instance NetworkSLice or NetworkSliceSubnet is created on the MnS producer and the corresponding SLS needs to be assured, a new instance of  AssuranceGoal needs to be created and associated to the new instance NetworkSLice or NetworkSliceSubnet by configuring the attributes “networkSliceRef” or “networkSliceSubnetRef” and corresponding attributes “serviceProfileId” and “sliceProfileId”“. 
The attribute “assuranceTargetList” defines a list of assurance targets (the subset of attributes (typically characteristics attributes) from an SLS, i.e. a ServiceProfile or a SliceProfile, that are subject to assurance requirements.) that should be assured by the AssuranceClosedControlLoop. The attribute “assuranceTargetList” is configured by MnS producer based on the specified ServiceProfile or SliceProfile.
To obtain the observed predicted status of the the goal fulfilment information, the MnS consumer can query the attribute “AssuranceGoalStatusObserved” and “AssuranceGoalStatusPredicted”from MnS producer. The attribute “AssuranceGoalStatusObserved” and “AssuranceGoalStatusPredicted” is configured by MnS producer at the end of an observation period. The observation period is assigned by MnS consumer through requsting the MnS producer to set attribute “observationTime”.. The status of the goal fuilfilment is considered FULFILLED if all the constituent target are FULFILLED.
NOTE: Multiple instances of AssuranceGoal can be created for a single instance of  NetworkSlice or NetworkSliceSubnet.  
[bookmark: _Toc43213064]4.1.2.3.2.2	Attributes 
The AssuranceGoal IOC includes attributes inherited from Top IOC (defined TS 28.622[5]) and the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	
	
	
	
	
	

	assuranceTargetList
	M
	T
	F
	F
	T

	sliceProfileId
	CM
	T
	T
	F
	T

	serviceProfileId
	CM
	T
	T
	F
	T

	observationTime
	M
	T
	T
	F
	T

	AssuranceGoalStatusObserved
	O
	T
	F
	F
	T

	AssuranceGoalStatusPredicted
	O
	T
	F
	F
	T

	Attributes related to role
	
	
	
	
	

	networkSliceRef
	CM
	T
	T
	F
	T

	networkSliceSubnetRef
	CM
	T
	T
	F
	T


.
[bookmark: _Toc43213065]4.1.2.3.2.3	Attribute constraints
	Name
	Definition

	sliceProfileId
	Condition: the AssuranceGoal applies to a NetworkSliceSubNet

	serviceProfileId
	Condition: the AssuranceGoal applies to a NetworkSlice

	networkSliceSubnetRef
	Condition: the AssuranceGoal applies to a NetworkSliceSubNet

	networkSliceRef
	Condition: the AssuranceGoal applies to a NetworkSlice



[bookmark: _Toc43213066]4.1.2.3.2.4	Notifications
The common notifications defined in subclause 4.1.2.5 are valid for this IOC, without exceptions or additions.
[bookmark: _Toc43213067][bookmark: _Toc43290120][bookmark: _Toc51593030][bookmark: _Toc58512755][bookmark: _Toc74666095]4.1.2.3.3	Void
[bookmark: _Toc43213072][bookmark: _Toc43290121][bookmark: _Toc51593031][bookmark: _Toc58512756][bookmark: _Toc74666096]4.1.2.3.4	Void
[bookmark: _Toc58512757][bookmark: _Toc74666097]4.1.2.3.5	AssuranceTarget <<dataType>>
4.1.2.3.5.1	Definition
This data type represents a single attribute name-value-pair of which one or more are included in an AssuranceGoal. The AssuranceTarget include the status of the target fulfilment. 
4.1.2.3.5.2	Attributes
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	assuranceTargetName
	M
	T
	F
	F
	T

	assuranceTargetValue
	M
	T
	F
	F
	T

	AssuranceTargetStatusObserved
	O
	T
	F
	F
	T

	AssuranceTargetStatusPredicted
	O
	T
	F
	F
	T



4.1.2.3.5.3	Attribute constraints
No constraints have been defined for this document.
4.1.2.3.5.4	Notifications
The common notifications defined in clause 4.1.2.5 are valid for the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
4.1.2.3.l	AssuranceGoalStatus <<dataType>>
4.1.2.3.l.1	Definition
This data type represents the observed and/or predicted AssuranceGoal fulfilment status.
To obtain the observed predicted status of the the goal fulfilment information, the MnS consumer can query the attributes “AssuranceGoalStatusObserved” and “AssuranceGoalStatusPredicted”from MnS producer. The attributes “AssuranceGoalStatusObserved” and “AssuranceGoalStatusPredicted” are configured by MnS producer at the end of an observation period. The observation period is assigned by MnS consumer through requesting the MnS producer to set attribute “observationTime”. The status of the goal fuilfilment is considered FULFILLED if all the constituent targets are FULFILLED.
4.1.2.3.m.2	Attributes
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	assuranceGoalStatusId
	M
	T
	F
	F
	T

	assuranceGoalStatusObserved
	O
	T
	F
	F
	T

	assuranceGoalStatusPredicted
	O
	T
	F
	F
	T



4.1.2.3.l.3	Attribute constraints
No constraints have been defined for this document.
4.1.2.3.l.4	Notifications
The common notifications defined in clause 4.1.2.5 are valid for the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
4.1.2.3.m	AssuranceTargetStatus <<dataType>>
4.1.2.3.m.1	Definition
This data type represents the observed and/or predicted target fulfilment status.
To obtain the observed predicted status of the the target fulfilment information, the MnS consumer can query the attributes “AssuranceTargetStatusObserved” and “AssuranceTargetPredicted” from MnS producer. The attributes“AssuranceTargetStatusObserved” and “AssuranceTargetStatusPredicted” are configured by MnS producer at the end of an observation period. The observation period is assigned by MnS consumer through requesting the MnS producer to set attribute “observationTime”. The status of the target fuilfilment is considered FULFILLED if all the constituent target are FULFILLED.
	assuranceTargetStatusId
	M
	T
	F
	F
	T

	assuranceTargetStatusObserved
	O
	T
	F
	F
	T

	assuranceTargetStatusPredicted
	O
	T
	F
	F
	T



4.1.2.3.m.3	Attribute constraints
No constraints have been defined for this document.
4.1.2.3.m.4	Notifications
The common notifications defined in clause 4.1.2.5 are valid for the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

[bookmark: OLE_LINK33]4.1.2.3.x	AssuranceReport <<IOC>>
4.1.2.3.x.1	Definition
This class represents the attributes (typically characteristics attributes) of assurance report, e.g, the information about one or multiple AssuranceGoalStatus and one or multiple AssuranceTargetStatus.
The attribute “assuranceGoalStatusList” defines a list of AssuranceGoalStatus.
The attribute “assuranceTargetStatusList” defines a list of AssuranceTargetStatus.

AssuranceReport represents the monitoring information of an assurance closed control loop. There is one AssuranceReport per assurance closed control loop for an observation time. The contents of the AssuranceReport may be different for different observation time. According to the AssuranceGoal and the AssuranceReport, the consumer performs closed control loop governance as described in clause "4.2.5 Closed control loop governance and monitoring" in TS 28.535 [x].

4.1.2.3.x.2	Attributes 
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	assuranceGoalStatusList
	O
	T
	F
	F
	T

	assuranceTargetStatusList
	O
	T
	F
	F
	T

	Attributes related to role
	
	
	
	
	

	assuranceClosedControlLoopRef
	CM
	T
	T
	F
	T



4.1.2.3.x.3	Attribute constraints

	Name
	Definition

	assuranceClosedControlLoopRef
	Condition: the AssuranceReport applies to AssuranceClosedControlLoop



4.1.2.3.x.4	Notifications
The common notifications defined in subclause 4.1.2.5 are valid for this IOC, without exceptions or additions.

[bookmark: _Toc43213077][bookmark: _Toc43290122][bookmark: _Toc51593032][bookmark: _Toc58512758][bookmark: _Toc74666098]4.1.2.4	Attribute definitions
[bookmark: _Toc43213078][bookmark: _Toc43290123][bookmark: _Toc51593033][bookmark: _Toc58512759][bookmark: _Toc74666099]4.1.2.4.1	Attribute properties
The following table defines the properties of attributes that are specified in the present document.
Table 4.1.2.4.1.1
	Attribute Name
	Documentation and Allowed Values
	Properties

	controlLoopLifeCyclePhase
	It indicates the lifecycle phase of the AssuranceClosedControlLoop instance. 

AllowedValues: Preparation, Commissioning, Operation and Decommissioning. 

	type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: NULL 
isNullable: False

	assuranceTargetName
	The name of the attribute which is part of AssuranceTarget.
The assuranceTargetName shall be equal to the name of an attribute in the relevant ServiceProfile or SliceProfile. The relevant ServiceProfile or SliceProfile is identified by the attribute serviceProfileId or sliceProfileId in the AssuranceGoal.
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	assuranceTargetValue
	The value of the attribute which is part of AssuranceTarget
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	assuranceTargetList
	This is an attribute containing a list of AssuranceTarget(s) that are part of an AssuranceGoal
	type: AssuranceTarget
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	observationTime
	It indicates the time duration over which an AssuranceGoal is observed. 
The observation time is expressed in seconds.


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

	assuranceGoalStatusObserved
	It holds the status of the observed goal fulfilment to the assuranceGoal. The value is FULFILLED only if all the constituent assuranceTargetStatusObserved are FULFILLED.

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

	assuranceGoalStatusPredicted
	It holds the status of the predicted future goal fulfilment to the assuranceGoal . The value is FULFILLED only if all the constituent assuranceTargetStatusPredicted are FULFILLED.

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

	assuranceTargetStatusObserved
	It holds the status of the observed target fulfilment to the assuranceGoal. 

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

	assuranceTargetStatusPredicted
	It holds the status of the predicted future target fulfilment to the assuranceGoal 

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

	networkSliceRef
	It holds the reference to the NetworkSlice instance subject to assurance requirements
	type: Dn
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: False

	networkSliceSubnetRef
	It holds the reference to the NetworkSliceSubnet instance subject to assurance requirements
	type: Dn
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: False

	operationalState
	It indicates the operational state of the AssuranceClosedControlLoop instance. It describes whether the resource is installed and partially or fully operable (Enabled) or the resource is not installed or not operable (Disabled).

Allowed values; Enabled/Disabled

allowedValues: "ENABLED", "DISABLED".
The meaning of these values is as defined in 3GPP TS 28.625 [14] and ITU-T X.731 [15].

	type: ENUM 
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Disabled
allowedValues: Enabled, Disabled
isNullable: False

	administrativeState
	It indicates the administrative state of the AssuranceClosedControlLoop instance. It describes the permission to use or the prohibition against using the AssuranceClosedControlLoop instance. The administrative state is set by the MnS consumer. 

Allowed values; Locked/Unlocked

allowedValues: "LOCKED", "UNLOCKED".
The meaning of these values is as defined in 3GPP TS 28.625 [14] and ITU-T X.731 [15].

	type: ENUM 
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Locked
allowedValues: Locked, Unlocked
isNullable: False

	assuranceClosedControlLoopRef
	It holds the reference to the AssuranceClosedControlLoop instance.
	type: Dn
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: False

	assuranceGoalStatusId
	The indication of the AssuranceGoalStatus.
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	assuranceTargetStatusId
	The indication of the AssuranceTargetStatus.
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	assuranceGoalStatusList
	This is an attribute containing a list of assuranceGoalStatus
	type: AssuranceGoalStatus
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	assuranceTargetStatusList
	This is an attribute containing a list of assuranceTargetStatus
	type: AssuranceTargetStatus
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	NOTE 1:	Void
NOTE 2:	Void



[bookmark: _Toc43213079][bookmark: _Toc43290124][bookmark: _Toc51593034][bookmark: _Toc58512760][bookmark: _Toc74666100]4.1.2.4.2	Constraints
No constraints have been identified for this document.
[bookmark: _Toc43213080][bookmark: _Toc43290125][bookmark: _Toc51593035][bookmark: _Toc58512761][bookmark: _Toc74666101]4.1.2.4.3	Notifications
This subclause presents a list of notifications, defined in [7], that provisioning management service consumer can receive. The notification parameter objectClass/objectInstance, defined in [10], would capture the DN of an instance of an IOC defined in the present document.
[bookmark: _Toc43213081][bookmark: _Toc43290126][bookmark: _Toc51593036][bookmark: _Toc58512762][bookmark: _Toc74666102]4.1.2.5	Common notifications
[bookmark: _Toc43213082][bookmark: _Toc43290127][bookmark: _Toc51593037][bookmark: _Toc58512763][bookmark: _Toc74666103]4.1.2.5.1	Alarm notifications
This clause presents a list of notifications, defined in TS 28.532 [7], that an MnS consumer may receive. The notification header attribute objectClass/objectInstance, defined in TS 32.302 [8], shall capture the DN of an instance of a class defined in the present document.
	Name
	Qualifier
	Notes

	notifyNewAlarm
	M
	--

	notifyClearedAlarm
	M
	--

	notifyAckStateChanged
	M
	--

	notifyAlarmListRebuilt
	M
	--

	notifyChangedAlarm
	O
	--

	notifyCorrelatedNotificationChanged
	O
	--

	notifyChangedAlarmGeneral
	O
	--

	notifyComments
	O
	--

	notifyPotentialFaultyAlarmList
	O
	--



[bookmark: _Toc43213083][bookmark: _Toc43290128][bookmark: _Toc51593038][bookmark: _Toc58512764][bookmark: _Toc74666104]4.1.2.5.2	Configuration notifications
This clause presents a list of notifications, defined in TS 28.532 [7], that an MnS consumer may receive. The notification header attribute objectClass/objectInstance, defined in TS 32.302 [8], shall capture the DN of an instance of a class defined in the present document.
	Name
	Qualifier
	Notes

	notifyMOICreation
	O
	--

	notifyMOIDeletion
	O
	--

	notifyMOIAttributeValueChanges
	O
	--

	notifyEvent
	O
	--
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B.2	Solution Set (SS) definitions
B.2.1	OpenAPI document "coslaNrm.yml"

openapi: 3.0.2

info:
  title: coslaNrm
  version: 16.4.0
  description: 
    OAS 3.0.1 specification of the Cosla NRM
    © 2020, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.

externalDocs:
  description: 3GPP TS 28.536 V16.4.0; Cosla NRM
  url: http://www.3gpp.org/ftp/Specs/archive/28_series/28.536/

paths: {}

components:

  schemas:

#------------ Type definitions ---------------------------------------------------

    ControlLoopLifeCyclePhase:
      type: string
      enum:
        - PREPARATION
        - COMMISSIONING
        - OPERATION
        - DECOMMISSIONING

    ObservationTime:
      type: integer

    AssuranceGoalStatusObserved:
      type: string
      enum:
        - FULFILLED
        - NOT_FULFILLED

    AssuranceGoalStatusPredicted:
      type: string
      enum:
        - FULFILLED
        - NOT_FULFILLED

    AssuranceTargetStatusObserved:
      type: string
      enum:
        - FULFILLED
        - NOT_FULFILLED

    AssuranceTargetStatusPredicted:
      type: string
      enum:
        - FULFILLED
        - NOT_FULFILLED

    AssuranceTarget:
      type: object
      properties:
        assuranceTargetName:
          type: string
        assuranceTargetValue:
          type: string
        assuranceTargetStatusObserved:
          $ref: '#/components/schemas/AssuranceTargetStatusObserved'
        assuranceTargetStatusPredicted:
          $ref: '#/components/schemas/AssuranceTargetStatusPredicted'
       
         
    AssuranceTargetList:
      type: array
      items:
         $ref: '#/components/schemas/AssuranceTarget'

    AssuranceGoalStatus:
      type: object
      properties:
        assuranceGoalStatusId:
          type: string
        assuranceGoalStatusObserved:
          $ref: '#/components/schemas/AssuranceGoalStatusObserved'
        assuranceGoalStatusPredicted:
          $ref: '#/components/schemas/AssuranceGoalStatusPredicted'
       
         
    AssuranceGoalStatusList:
      type: array
      items:
         $ref: '#/components/schemas/AssuranceGoalStatus'


    AssuranceTargetStatus:
      type: object
      properties:
        assuranceTargetStatusId:
          type: string
        assuranceTargetStatusObserved:
          $ref: '#/components/schemas/AssuranceTargetStatusObserved'
        assuranceTargetStatusPredicted:
          $ref: '#/components/schemas/AssuranceTargetStatusPredicted'
       
         
    AssuranceTargetStatusList:
      type: array
      items:
         $ref: '#/components/schemas/AssuranceTargetStatus'


#-------- Definition of concrete IOCs --------------------------------------------

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

    AssuranceClosedControlLoop-Single:
      allOf:
        - $ref: 'genericNrm.yaml#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                    operationalState:
                      $ref: 'comDefs.yaml#/components/schemas/OperationalState'
                    administrativeState:
                      $ref: 'comDefs.yaml#/components/schemas/AdministrativeState'
                    controlLoopLifeCyclePhase:
                      $ref: '#/components/schemas/ControlLoopLifeCyclePhase'
            AssuranceGoal:
              $ref: '#/components/schemas/AssuranceGoal-Multiple'

    AssuranceGoal-Single:
      allOf:
        - $ref: 'genericNrm.yaml#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              allOf:
                - type: object
                  properties:
                    observationTime:
                      $ref: '#/components/schemas/ObservationTime'
                    assuranceTargetList:
                      $ref: '#/components/schemas/AssuranceTargetList'
                    assuranceGoalStatusObserved:
                      $ref: '#/components/schemas/AssuranceGoalStatusObserved'
                    assuranceGoalStatusPredicted:
                      $ref: '#/components/schemas/AssuranceGoalStatusPredicted'
                    serviceProfileId:
                      type: string
                    sliceProfileId:
                      type: string
                    networkSliceRef:
                      $ref: 'comDefs.yaml#/components/schemas/Dn'
                    networkSliceSubnetRef:
                      $ref: 'comDefs.yaml#/components/schemas/Dn' 
                      

    AssuranceReport-Single:
      allOf:
        - $ref: 'genericNrm.yaml#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              allOf:
                - type: object
                  properties:
                    assuranceGoalStatusList:
                      $ref: '#/components/schemas/AssuranceGoalStatusList'
                    assuranceTargetStatusList:
                      $ref: '#/components/schemas/AssuranceTargetStatusList'
                    assuranceClosedControlLoopRef:
                      $ref: 'comDefs.yaml#/components/schemas/Dn'
                      

#-------- Definition of JSON arrays for name-contained IOCs ----------------------
                                
    AssuranceClosedControlLoop-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/AssuranceClosedControlLoop-Single'                 
               
    AssuranceGoal-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/AssuranceGoal-Single'   

#------------ Definitions in TS 28.536 for TS 28.623 ----------------------------- 

    resources-coslaNrm:
      oneOf:
       - $ref: '#/components/schemas/AssuranceClosedControlLoop-Single'
       - $ref: '#/components/schemas/AssuranceGoal-Single'    
       - $ref: '#/components/schemas/AssuranceReport-Single'    
       - $ref: '#/components/schemas/SubNetwork-Single'
       - $ref: '#/components/schemas/ManagedElement-Single'

	End of changes
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