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	1st Change


[bookmark: _Toc195269479][bookmark: _Toc207369004][bookmark: _Toc208344441][bookmark: _Toc207402138][bookmark: _Toc207444578][bookmark: _Toc185244078]6.3.1	ClosedControlLoop
[bookmark: _Toc207402139][bookmark: _Toc208344442][bookmark: _Toc207369005][bookmark: _Toc207444579]6.3.1.1	Definition
This IOC represents the closed control loop. It represents the information for controlling and monitoring a CCL associated with a stated scope. 
The ClosedControlLoop is name-contained by SubNetwork or ManagedElement and is associated with a CCLreport that contains reported  information about the CCL. Accordingly, the report about a CCL can exist even when the CCL is deleted.
The capabilities of the CCL are contained in one or more CCLPurposes that describe what the CCL is capable of doing or can be configured to do - including information about the network resources for which the CCL can execute decisions and actions. So, the ClosedControlLoop is associated with one or more CCLPurpose(s) that indicate(s) a list of characteristics that describe what a CCL can/is expected to be able to do. The purpose describes the type of functionality that can be executed including problem recovery and fault management .
The operational information about the CCL is contained in the CCLScope(s), so the ClosedControlLoop is associated with one or more CCLScope(s). The CCLScope defines what the CCL has been configured to read, evaluate, control, etc.
A CCL can be created from several components that are dynamically composed from a set of management services, each representing one component of the CCL. The attribute cCLComponentList indicates the list of components which are combined to create a CCL.
[bookmark: _Hlk198724234]The attribute cCLType identifies the type of CCL that needs to be composed. The specific details of the purpose that is fulfilled by the CCL are then written into the CCL purpose.
[bookmark: _Toc207402140][bookmark: _Toc207444580][bookmark: _Toc208344443][bookmark: _Toc207369006]6.3.1.2	Attributes
The ClosedControlLoop IOC includes attributes inherited from Top IOC (defined in TS 28.622[5]) and the following attributes:
Table 6.3.1.2-1
	Attribute name
	S
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	cCLComponentsInfo
	O
	T
	T
	F
	T

	operationalState
	M
	T
	F
	F
	T

	administrativeState
	M
	T
	T
	F
	T

	cCLPriority
	M
	T
	T
	F
	T

	cCLComponentList
	O
	T
	FT
	T
	T

	cCLType
	O
	T
	T
	T
	T

	cCLActionTrigger
	M
	T
	T
	F
	T

	desiredBehavior
	O
	T
	T
	F
	T

	precedentEntities
	O
	T
	T
	F
	T

	desiredMetrics
	M
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	cCLPurposeRefList
	M
	T
	T
	T
	T



[bookmark: _Toc207369007][bookmark: _Toc207402141][bookmark: _Toc207444581][bookmark: _Toc208344444]6.3.1.3	Attribute constraints
None
[bookmark: _Toc207369008][bookmark: _Toc207402142][bookmark: _Toc207444582][bookmark: _Toc208344445]6.3.1.4	Notifications
The common notifications defined in clauses 6.5 are valid for this IOC, without exceptions.


	2nd Change


[bookmark: _Toc208344476][bookmark: _Toc207402173][bookmark: _Toc207369029][bookmark: _Toc207444613]6.3.8	CCLComponentInfo <<dataType>>
[bookmark: _Toc207444614][bookmark: _Toc207369030][bookmark: _Toc207402174][bookmark: _Toc208344477]6.3.8.1	Definition
This data type represents describes the information of a single purpose that describes whatcomponent within a CCL can do. It indicates one or multiple steps that a component acted on in a CCL.The purpose is a list of characteristics that describe the capabilities of the CCL.
[bookmark: _Toc207402175][bookmark: _Toc207444615][bookmark: _Toc208344478][bookmark: _Toc207369031]6.3.8.2	Attributes
Table 6.3.8.2-1
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	cCLComponentInfoId
	M
	T
	TF
	F
	T

	cCLSteps
	M
	T
	TF
	F
	T



[bookmark: _Toc208344479][bookmark: _Toc207369032][bookmark: _Toc207402176][bookmark: _Toc207444616]6.3.8.3	Attribute constraints
None.
[bookmark: _Toc207369033][bookmark: _Toc207444617][bookmark: _Toc207402177][bookmark: _Toc208344480]6.3.8.4	Notifications
The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
[bookmark: _Toc207369034][bookmark: _Toc207444618][bookmark: _Toc207402178][bookmark: _Toc208344481]
	3rd Change


6.3.9	CCLComponent <<dataType>>
[bookmark: _Toc207369035][bookmark: _Toc207402179][bookmark: _Toc207444619][bookmark: _Toc208344482]6.3.9.1	Definition
This dataType defines a CCL component that can be used or has been used to dynamically compose a closed control loop by the MnS consumer.
[bookmark: _Toc207369036][bookmark: _Toc207402180][bookmark: _Toc207444620][bookmark: _Toc208344483]6.3.9.2	Attributes 
The CCLComponent IOC includes attributes inherited from Top IOC (defined in TS 28.622[5]) and the following attributes:
Table 6.3.9.2-1
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	cCLComponentRole 
	M
	T
	T
	T
	T

	cCLComponentIdentification
	M
	T
	T
	F
	T



[bookmark: _Toc208344484][bookmark: _Toc207402181][bookmark: _Toc207444621][bookmark: _Toc207369037]6.3.9.3	Attribute constraints
None
[bookmark: _Toc207402182][bookmark: _Toc207369038][bookmark: _Toc208344485][bookmark: _Toc207444622]6.3.9.4	Notifications
The subclause 6.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.


	4thChange


[bookmark: _Toc207369074][bookmark: _Toc207402258][bookmark: _Toc207444698][bookmark: _Toc208344561]6.4	Attribute definitions
[bookmark: _Toc208344562][bookmark: _Toc207444699][bookmark: _Toc207369075][bookmark: _Toc207402259]6.4.1	Attribute properties
Table 6.4.1-1
	Attribute Name
	Documentation and Allowed Values
	Properties

	scopeType
	It indicates the type of scope that represented by the particular scope instance. 

allowedValues: CCL_MEASUREMENT_SCOPE, CCL__TARGETED__SCOPE, CCL_CONTROL_SCOPE, CCL_IMPACT_SCOPE

Editor’s Note: The allowed values will be revisited
	type: Enum
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	[bookmark: _Hlk202971857]ScopeDescription
	It indicates the description of the scope that is instantiated or being informed about. It is defined according to the  ScopeDefinition in TS28.561

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

	objectParameters
	It indicates the list of parameters on the objects in the ScopeDescription which are part of the scope. This applies when the scope is of type measurement scope or control scope.

allowedValues: string

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

	coordinationCapability
	It indicates a capability of a coordination entity to coordinate CCL conflicts 
	type: CoordinationCapability
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	cCLCoordinationCapabilityID
	It indicates an identifier for a specific CCL conflicts coordination capability 
	type: String
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	closedControlLoopRefList
	It indicates a list of DN for ClosedControlLoop Instances.

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

	cCLScopeCoordinationCapability
	It indicates a  CCL scope assignment and conflict coordination capacity 


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

	cCLTriggerCoordinationCapability
	It indicates a specific type of CCL trigger coordination functionality of the ConflictManagementAndCoordinationEntity


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

	cCLActionCoordinationCapability
	It indicates a specific type of CCL conflict coordination functionality of the ConflictManagementAndCoordinationEntity


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

	cCLMetricValueCoordinationCapability 
	It indicates a specific type of CCL conflict coordination functionality of the ConflictManagementAndCoordinationEntity


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

	coordinatedCCLsScopes
	It indicates the scopes of the CCL that are coordinated by the coordinationEntity 

It is a pair <string_1, string_2 > where string_1 is the DN of a CCL being coordinated and string_2 the DN of that CCL’s CCLScope.
	type: pair <string, string >
multiplicity: 2 ..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

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

AllowedValues; Enabled/Disabled

allowedValues: "ENABLED", "DISABLED".
The meaning of these values is as defined in 3GPP TS 28.625 [8] and ITU-T X.731 [9].
	type: ENUM 
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: Disabled
isNullable: False

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

AllowedValues; Locked/Unlocked

allowedValues: "LOCKED", "UNLOCKED".
The meaning of these values is as defined in 3GPP TS 28.625 [8] and ITU-T X.731 [9].

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

	cCLComponentsInfo
	It indicates information on the constituent components of a CCL. 

allowedValues: N/A

	type: CCLComponentInfo
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	cCLComponentInfoId
	It indicates the identifier of a CCL component. It is the DN of an object instantiated to act as a component of the CCL

	type: StringDN
multiplicity: 1..*
isOrdered: N/A False
isUnique: N/A True
defaultValue: None
isNullable: False

	cCLSteps
	It indicates the CCL steps or functionality that is accomplished by a CCL component. 

allowedValues: DATA_COLLECTION, ANALYSIS, DECISION, EXECUTION

	type: Enum
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	faultManagementAlarmIdList
	It describes the list of IDs of alarms to be managed by Fault Management CCL. 

allowedValues: A list of alarmIds as specified in TS 28.111 [4], clause 7.4.1
	type: List
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

	faultManagementTimeWindow
	It describes the information of a time window (including start and end time) specified by the consumer for fault management to carry out troubleshooting and to clear the alarms. 

allowedValues: timeWindow as defined in 3GPP TS 28.622 [5], clause 4.4.1
	type: TimeWindow
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: True

	faultManagementBackUpObjectRequirement
	It describes whether to back-up the alarmed object is required by the consumer before fault management.

allowedValues:  True, False
	type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	faultManagementIsolateObjectRequirement
	It describes whether to isolate the alarmed object from interaction with other objects  is required by the consumer before fault management.

allowedValues:  True, False
	type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	clearUserId
	It carries the identity of the Fault Management CCL who is the consumer that invokes the clearAlarms operation.

allowedValues: clearUserId as defined in 3GPP TS 28.111 [4], clause 7.4.1

	type: string
multiplicity: 0..1
isOrdered: N/A
isUnique: N/A defaultValue: None
isNullable: False

	faultManagementCCLReport
	It describes the Fault Management CCL report.

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

	generatedAlarmResultList
	It describes the list of generated alarm results 

allowedValues: A list of GeneratedAlarmResult
	type: List
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	
	
	

	faultManagementCCLReportTime
	It describes the time when the FaultManagementCCLReport is created.

allowedValues: DateTime as specified in TS 28.622 [5].
	type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	alarmId
	It identifies an AlarmRecord as specified in TS 28.111 [4]

allowedValues:  A string as specified in TS 28.111 [4]
	type: string
multiplicity: 1
isOrdered: N/A
isUnique: N/A defaultValue: None
isNullable: False

	alarmClearedStatus
	It describes whether an alarm is cleared by the Fault Management CCL when the identified root cause is resolved.

allowedValues:  True, False
	type: Boolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	identifiedRootCauseInformation
	It describes root cause information identified by the Fault Management CCL. 


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

	enhancedCorrelationInformation
	It describes the list of correlated alarm Ids identified by the Fault Management CCL


allowedValues: A list of alarmId
	type: List
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	cCLActionConflictsHandling
	This defines the handling of CCL action conflict between the two existing CCLs.
	Type: CCLActionConflictsHandling
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	detectedActionConflict
	This indicates the information related with a detected conflict CCL. It is a list of conflicts among a set of action plans that have been evaluated. Each entry is a pair of plans that are conflicting.
	Type: ActionConflict
multiplicity: *
isOrdered: True
isUnique: False
defaultValue: None
isNullable: False

	conflictResolution
	This defines the information related with conflict resolution.
	Type: ActionConflictResolution
multiplicity: *
isOrdered: True
isUnique: False
defaultValue: None
isNullable: False

	targetCCL
	The identification of the CCL that need to be deleted or updated to resolve conflict. This will be decided as per the information ConflictResolution.
	Type: Dn
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	conflictingCCLId
	This indicates the CCL identification
	Type: Dn
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	conflictingActions
	This provides the set of actions that have been taken by the CCL as part of the Execute step.
	Type: String
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	cCLPriority
	This provides the priority of the CCL. This will be the numerical value between 1 to 10, with 1 being the least priority.
	Type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	cCLMetricBreachPercentage
	It defines the breach percentage per metric in terms of how bad the metric(s) is breached. For example, if the metric of guaranteed throughput is 200mbps and the actual throughput is coming to be 100mbps then the breach percentage would be 50%. The CCL that have higher percentage of breach will be prioritized
	Type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	cCLComponentList
	It indicates the list of components acting as steps of the CCL, each either a MnF or a MnS producer whose services can be part of the CCL. The cCLComponent may have a role among MONITOR; ANALYSIS; DECISION; EXECUTION. Or OTHER. OTHER. Is used for example in the cases where a components fulfils more than 1 role or where the role can be simply described by the four options.

The cCLComponents are sequenced, i.e., cCLComponents is an ordered list. For example, if there are 2 steps that contribute to the analysis role, it is necessary to show how those steps are sequenced. The order in which they are listed indicates the order in which their services should be chained to complete the CCL
	type: CCLComponent
multiplicity: 1..*
isOrdered: True
isUnique: True
defaultValue: None
isNullable: False

	cCLType
	It indicates a type or Category of CCL that is to be instantiated or dynamically composition. It indicates the kind of capability that will be accomplished by the CCL instance, e.g. ENERGYOPTIMIZATION, SLICEASSURANCE, etc.

The specific details, characteristics and behavior of a CCL for a given CCL type are then written into the CCL purpose.
Note: The allowed values are FFS
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	cCLComponentRole
	It indicates a role accomplished by CCL component. 

AllowedValues:  MONITOR; ANALYSIS; DECISION; EXECUTION, OTHER. Is used for example in the cases where a components fulfils more than 1 role or where the role can be simply described by the four options
	type: Enum
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	cCLComponentIdentification
	It indicates the entity accomplishing the component.

It may be the DN of an MOI or the combination of URI and DN that can be used to fulfil that role.

	Type: String
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	cCLInstanceIdentifier
	This defines the specific CCL instance
	Type: Dn
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	satisfactionScore
	The numerical value from 1 to 10 (1 being the worst), providing the consumer satisfaction with the CCL.  
	Type: Integer
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	metricBreachInformation
	This defines the goalrequirement breach information related with the CCL.
	Type: MetricBreachInformation
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	breachedMetricIdentification
	This defines the goalrequirement which got breached
	Type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	breachedTime
	This defines the time of the goalrequirement breach
	Type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	mitigationAction
	This defines the configuration actions that was performed by the CCL execution to mitigate the breach.
	Type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	cCLInstantiationTrigger
	This defines dynamic closed control loop invocation criteria that can be configured by the consumer. The producer will instantiate an CCL based on the criteria defined.
	Type: TriggerConditionDescriptor
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	cCLCompositionTrigger
	This defines dynamic closed control loop composition criteria that can be configured by the consumer. The producer will compose an CCL based on the criteria defined.
	Type: TriggerConditionDescriptor
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	closedControlLoopRef
	This refers to the CCL that is composed or instantiated using triggers.
	Type: Dn
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	cCLActionTrigger
	This defines the criteria/conditions under which the CCL is allowed to take actions.
	Type: CCLTrigger
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	desiredBehavior
	This will define the corresponding behavior of the CCL. The behaviours can be represented by an ENUM to include:
-	DECISION_ACTIVATION: The CCL executes the recommendations that it derives on to the network.
-	NOTIFY_RCOMMENDATION: The CCL starts processing input to derive recommendations but without the corresponding actions executed on the network. Instead, the recommendation is notified to the consumer who then considers whether it should be applied or not.
-	DO_NOTHING: do not do anything.
	Type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	scopeOutcomes
	It indicates the set of outcomes to be coordinated for a given scope as part of scope coordination. It is a pair <A,B> where A is the metric and B the desired outcome on that metric.
	Type: pair<string, Real>
multiplicity: 1...*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	conflictID
	It identifies a conflict event 

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

	conflictingCCLs
	It identifies the set of CCLs that are conflicting 

	type: DN
multiplicity: 2
isOrdered: False
isUnique: True defaultValue: None
isNullable: False

	conflictScope
	It indicates the scope for which two or more CCLs are conflicting. 
	Type: ScopeDefinition
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	ConflictType
	It indicates the type of conflict that has been observed, i.e., either a potential conflict or an actual conflict.
allowedValues:  POTENTIAL_CONFLICT; ACTUAL_CONFLICT
	Type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	coordinatedScopeTypes
	It indicates the types of scopes under consideration for coordination by a scope coordination functionality. 
allowedValues:  CCLMEASUREMENTSCOPE, CCLTARGETSCOPE, CCLCONTROLSCOPE, CCLIMPACTSCOPE, CCLMONITOREDSCOPE
	Type: ENUM
multiplicity: 1 ..5
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	fullCoordinatedScopeSpace
	It indicates the full scope which is to be considered by the CoordinationEntity when selecting sub-allocations to different CCL instances.
	Type: Scope
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	toBeCoordinatedCCLScopes
	It indicates the list of scopes which the coordinatinEntity is responsible for coordinating to ensure they have no conflicts. A CCL that requires its scope to be evaluated for conflicts can add its scope set into the list of scopes sets
	Type: CCLScope
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	detectedScopeConflicts 
	It indicates the list of scope conflicts that are detected by the coordinationEntity. Each entry is of type: scope conflict
	Type: ScopeConflict
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	detectedTriggerConflicts 
	It indicates the list of trigger conflicts that are detected by the coordinationEntity. Each entry is of type: TriggerConflict
	Type: TriggerConflict
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	precedentEntities 
	It indicates the set of instances of CCLs or other functionality that should be executed before the CCL 
	Type: DN
multiplicity: 1 ..*
isOrdered: True
isUnique: True
defaultValue: None
isNullable: False

	cCLhierarchyList
	It indicates the ordered list of CCL instances defining the order in which CCLs should be executed. It is an ordered list where the first entry is the one to be executed first.
	Type: DN
multiplicity: 1 ..*
isOrdered: True
isUnique: True
defaultValue: None
isNullable: False

	toBeCoordinatedPrecedentCCLs
	It indicates the set of instances of CCLs or other functionality that need to be coordinated 
	Type: DN
multiplicity: 1 ..*
isOrdered: False
isUnique: False
defaultValue: None
isNullable: False

	detectedScopeConflicts 
	It indicates the list of scope conflicts that are detected by the coordinationEntity. Each entry is of type: ScopeConflict.
	Type: ScopeConflict
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	actionPlanID
	It identifies an actionPlan generated by a CCL


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

	cCLID
	It identifies the DN of a CCL that has generated an actionPlan 

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

	actions
	It indicates the CM changes proposed a CCL 

	type: PlannedConfigurationDescriptor
multiplicity: 1 ..*
isOrdered: False
isUnique: True defaultValue: None
isNullable: False

	toBeCoordinatedActionPlans
	It indicates the list of action plans which the coordinatinEntity is responsible for coordinating to ensure they have no conflicts. A CCL that requires its action plan to be evaluated for conflicts can notify its plan to the coordinationEntity to then be added to an appropriate list of toBeCoordinatedActionPlans. Each list includes plans with related (or same) scope in managed objects and time. 
	Type: ActionPlan
multiplicity: *
isOrdered: False
isUnique: False
defaultValue: None
isNullable: False

	cCLParameterValuesUsefulness 

	It indicates the relative goodness of different values of the parameter to the CCL. It a list of pairs <A, B> where A is a value of CCL control parameter and B is an integer indicating the usefulness of value A. B is in the scale [0:100], where “0” indicates that the value is useless while “100” indicates that the functionality of the CCL completely depends on that value.
allowedValues:  [0, 100]
	Type: pair<string,integer>
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	cCLinterestInConflictParameter
	It indicates CCL’s relative interest in the parameter. It is a measure of how useful different parameters are to the objectives of the CCL, regardless of how useful specific values of those parameters contribute to fulfilling those objectives.
allowedValues:  [0, 100]
	Type: integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	conflictMonitoringContext
	It indicates the scope that one CCL B notify to another CCL A to monitor and ensure to maintain the performance within some stated limits. It is written by the CCL B into coordinatinEntity as the pair pair<actionID, Scope> where actionID is the identifier of a previous action that has been taken by a CCL and Scope is the scope which that CCL wants other CCLs to maintain within certain limits
	Type: pair<actionID, Scope>
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	toleranceLimits
	It indicates the limits within which the compromise on the  parameters and metrics can still be acceptable. It is an integer indicting the acceptable percentage change in the values on parameters in a specific action plan.
allowedValues:  [0, 100]
	Type: integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	ComputedCompromizePlans
	It indicates the compromise action plans that are recommended by the coordinationEntity for each CCL. It is list with each entry a pair <CCL_ID, compPlan> where CCL_ID is the identifier of a CCL for which a compromise plan has been computed, and compPlan is the proposed compromise plan
	Type: ActionPlan
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	desiredMetrics
	It indicates the set of metrics that the CCL intends to optimize. These need to be coordinated among several CCLs, e.g. so that 2 CCLs don’t aim to optimize the same metric
	Type: string
multiplicity: 1...*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	proposedReviseddActionPlan
	It indicates a compromise action plan proposed by the coordination entity for the case where the action plan executed by a CCL resulted in metric value conflict 
	Type: ActionPlan
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	actionPlanFailedCriteria
	It indicates criteria which an action plan for which an action plan failed and caused metric value conflicts. 
	Type: string
multiplicity: 1...*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	TrustedCCLs
	It indicates the list of CCL that have performed consistently well and have achieved full trust that not further check of their actions is necessary.
	Type: DN
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	observedMetricValueConflicts
	It indicates the list of observed metric value conflicts 
	Type: MetricValueConflict
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	correlatedOscillationMetrics
	It indicates the metrics noted to be experiencing correlated oscillations 
	Type: string
multiplicity: 1..*
isOrdered: False
isUnique: TruedefaultValue: None
isNullable: False

	conflictingMetrics
	It indicates the list of metrics that are in conflict
	Type: string
multiplicity: 1...*
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	detectedMetricValueConflicts 
	It indicates the list of MetricValueConflicts that are detected by the coordinationEntity. Each entry is of type: MetricConflict
	Type: MetricValueConflict
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	toleranceLimits
	It indicates the limits within which the compromise on the  parameters and metrics can still be acceptable. It is an integer indicting the acceptable percentage change in the values on parameters in a specific action plan.
allowedValues:  [0, 100]
	Type: integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	flipflopMetrics
	It indicates the list of metrics that are observed by a CCL as flip flopping. It is a pair <objDN, ffmetric> where objDN is DN of the managed object whose metric is flipflopping and ffmetric is identifier of the flip flopping metric.
	Type: pair <DN, string>
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False







Forge MR link: https://forge.3gpp.org/rep/sa5/MnS/-/merge_requests/1990 at commit 1d6b37559569b236bec80b72c8b956dd18a50288

*** START OF CHANGE 1 ***
*** OpenAPI/TS28567_CclNrm.yaml ***
<CODE BEGINS>
openapi: 3.0.1
info:
  title: CCL NRM
  version: 19.0.0
  description: >-
    OAS 3.0.1 definition of the CCL NRM
    © 2025, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
externalDocs:
  description: 3GPP TS 28.567; management aspect of closed control loops
  url: http://www.3gpp.org/ftp/Specs/archive/28_series/28.567/
paths: {}
components:
  schemas:

  #-------- Definition of types for name-containments ------
    SubNetwork-ncO-CCLNrm:
      type: object
      properties:
        ClosedControlLoop:
          $ref: '#/components/schemas/ClosedControlLoop-Multiple'
       
   #-------Definition of generic IOCs ----------#  

    ClosedControlLoop-Single:
      description: >-
        This IOC represents the properties of an CCL management information between MnS consumer and MnS producer.  
      allOf:
      - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'    
      - type: object
        properties: 
        properties:
          cCLComponentsInfo:
            type: array
            items:
              $ref: '#/components/schemas/CCLComponentsInfo'
            description: >-
              It indicates information on the constituent components of a CCL.
              It indicates information on the constituent components of a CCL. 
          administrativeState:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/AdministrativeState'
          operationalState:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/AdministrativeState'
          cCLPriority:
            type: integer
            minimum: 1
            maximum: 10
            description: This provides the priority of the CCL. This will be the numerical value between 1 to 10, with 1 being the least priority.   
          cCLComponentList:
            type: array
            items:
              $ref: '#/components/schemas/CCLComponent'
            description: >-
              It indicates the list of components ating as steps of the CCL. 
          cCLType:
            type: string
            enum:
             - ENERGYOPTIMIZATION
             - SLICEASSURANCE
          cCLActionTrigger:
            type: string
          desiredBehavior:
            type: string
            enum:
             - DECISION_ACTIVATION
             - NOTIFY_RCOMMENDATION
             - DO_NOTHING 
          cCLPurposeRefList:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'
    CCLScope-Single:
      description: It indicates a scope of a CCL. 
      allOf:
      - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'    
      - type: object
        properties:
          cCLPurposeRefList:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'      
    CCLReport-Single:
      description: This class represents the reported outcomes on a CCL instance. 
      allOf:
      - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'    
      - type: object
        properties:
          scopeType:
           type: string
           enum:
             - CCL_MEASUREMENT_SCOPE
             - CCL_TARGET_SCOPE
             - CCL_CONTROL_SCOPE
             - CCL_IMPACT_SCOPE
    ConflictManagementAndCoordinationEntity-Single:
      description: This defines the conflict management functionality. 
      allOf:
      - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'    
      - type: object
        properties:
          coordinationCapability:
            type: string
            description: >-
              It indicates a capability of a coordination entity to coordinate CCL conflicts.
          coordinatedCCLsScopes:
            type: string
          cCLActionConflictsHandling:
            $ref: '#/components/schemas/CCLActionConflictsHandling'
    FaultManagement:
      description: This IOC represents the Fault Management CCL purpose. 
      allOf:
      - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'    
      - type: object
        properties:
          faultManagementAlarmIdList:
            type: array
            items:
              type: string
          faultManagementBackUpObjectRequirement:
            type: boolean
          faultManagementIsolateObjectRequirement:
            type: boolean
          faultManagementTimeWindow:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/TimeWindow'
          clearUserId:
            type: string           

#-------Definition of the generic dataType --------------#    
    CCLComponentsInfo:
      type: object
      properties:
        cCLComponentInfoId:
          type: string
        cCLComponentId:
           $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'
        cCLSteps:
          type: string
          enum:
            - DATA_COLLECTION
            - ANALYSIS
            - DECISION
            - EXECUTION
    CCLComponent:
      type: object
      properties:
        cCLComponentIdentification:
          type: string
        cCLComponentRole:
          type: string
          enum:
            - MONITOR
            - ANALYSIS
            - DECISION
            - EXECUTION
            - OTHER 
    FaultManagementCCLReport:
      type: object
      properties:
        generatedAlarmResultList:
          type: array
          items:
            type: string
        faultManagementCCLReportTime:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'
          
    GeneratedAlarmResult:
      type: object
      properties:
        alarmId:
          type: string
        alarmClearedStatus:
          type: boolean
        identifiedRootCauseInformation:
          type: string
        enhancedCorrelationInformation:
          type: array
          items:
            type: string
            
    CCLScopeCoordinationCapability:
      type: object
      properties:
        cCLCoordinationCapabilityID:
          type: string
          
    CCLActionConflictsHandling:
      type: object
      properties:
        conflictInformation:
          $ref: '#/components/schemas/ConflictInformation'
        conflictResolution:
          $ref: '#/components/schemas/ConflictResolution'
        targetCCL:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'
          
    ConflictInformation:
      type: object
      properties:
        conflictingCCLId:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'
        conflictingActions:
          type: string
          
    ConflictResolution:
      type: object
      properties:
        conflictingCCLId:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'
        cCLGoalBreachPercentage:
          type: integer
  #-------Definition of the generic dataType --------------#


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

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

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

      
    resources-CCLNrm:
      oneOf:
       - $ref: '#/components/schemas/ClosedControlLoop-Single'       
       - $ref: '#/components/schemas/CCLScope-Single'
       - $ref: '#/components/schemas/CCLReport-Single'
       - $ref: '#/components/schemas/ConflictManagementAndCoordinationEntity-Single'       
<CODE ENDS>
*** END OF CHANGE 1 ***

	End of Change



