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1
Decision/action requested

The group is asked to discuss and approval.
2
References

[1]
3GPP draft TR28.912: “Study on enhanced intent driven management services for mobile networks”.

3
Rationale

Intents may be used to manage and control closed loops. This pCR proposes a potential solution for such manage and control closed loops. 
4
Detailed proposal

	1st Change


4.8 Key Issue#4.8:
Enablers for Intent Fulfilment

4.6
Issue#4.6: Intent-driven Closed Loop control

4.6.1

Description

A Closed Loop (CL) is an entity that implements the capabilities to get data, analyse it, generate decision and execute those decision on the network. It may be implemented in one or more stages (in Figure 1 as 4 or 3 stages) and each may be implemented by a specific component (i.e. MnF). Each CL may implement a Closed-loop Control (CC) as the producer of CL management services that support control capabilities used to manage or control the closed loop and to support interaction with the external world. 
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Figure 4.6.1-1: Example relations among closed loop components

Given a set of deployed network functions and/or management functions, the Closed-Loop Control may configure different network and management functions to achieve the desired closed loop goals based on intents with the input “context” (e.g. capabilities, control or use case) provided by the operator, as illustrated by Figure 4.N.1-3. Within the intent driven system, the MnS producer for intent driven MnS may play the role of closed loop control to implement the intent driven closed loop or interact with closed loop control to control the closed loop.
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Figure 4.6.1-2: Using Intents towards Closed-Loop Control to automate closed loops management and control

Editor's Note: above closed loop description needs to be revised based on content in TS 28.535 and TS 28.312.

REQ-Intent_GEN_CON_01:  The 3GPP management systems shall support a capability to allow a consumer (e.g. an operator) to express an intent to enable the provider of CL management to configure a CL based on an intent that expresses the intent expectations as closed loop goals, KPI, SLS, SLA targets, input-output pairs or capabilities

REQ-Intent_GEN_CON_02:  The 3GPP management systems shall support a capability to allow a consumer (e.g. an operator) to express an intent to enable the provider of CL management to configure its constituent management functions and goals to achieve the objectives/expectations of the intent. 

REQ-Intent_GEN_CON_03:  The 3GPP management systems shall support a capability to inform an authorized consumer (e.g., an operator) about closed loops and management functions servicing the intent 

4.6.2

Potential solutions

To allow for intent-driven composition of closed loops (see Figure 4.6.2-1):
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class ManagedEntity <<ProxyClass>>


class ClosedLoop <<InformationObjectClass>>

class ClosedLoopComponent <<InformationObjectClass>>

ManagedEntity "1" *-r-> "*" ClosedLoop: <<names>>


ManagedEntity "1" *-d-> "*" ClosedLoopComponent: <<names>>

ClosedLoop "*" <-d-> "1" ClosedLoopControl

ClosedLoopControl "1" o-r-> "*" ClosedLoopComponent

ClosedLoop "1" -d-> "*" ClosedLoopComponent

note left of ManagedEntity

  Represents the following IOCs:

    Subnetwork or 

    ManagedFunction

  end note

@enduml
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Figure 4.6.2-1: ClosedLoopControl NRM fragments 

· Introduce an intentExpectation for closed loop control, which may be called colosedLoopControlExpectation. The closedLoopControlExpectation holds the requirements for creating and composing the closed loop and for configuring the CL, e.g., to instantiate a CL object and to mark the CL as active., the intent handler for closed loop composition uses the closedLoopControlExpectation to instantiate and configure the closedloop. Relatedly, the colosedLoopControlExpectation may be associated with one or more closedLoops, specifically the ones that have been instantiated or are composed basedon that closedLoopControlExpectation.
· Each closed loop may be composed from asset of components, e.g., each as an independent management function or multiple of them contained in some repository. Each The closedLoopComponent may be characterized by a name, a set of input and outputs, a stage that it represents and a profile which characterizes the other features of the closedLoopComponent. The intent may be stated to identify the components b Name, inputs and outputs, or characteristics as defined in the cLComponentProfile.
· Introduce a data type for a profile of the closedLoopComponent, which may be called the cLComponentProfile. The profile describes the characteristics of the closedLoopComponent which would enable the closedLoopControl or a discovery service to identify the closedLoopComponent.
The attributes of the closedLoopComponent nd the cLComponentProfile may be represented by the tables 
Table 4.6.2-1 and 
Table 4.6.2-2.

Table 4.6.2-1: Attributes for the closedLoopComponent
	Attribute Name
	Support Qualifier
	isReadable 


	isWritable


	isInvariant
	isNotifyable

	CLComponentName
	M
	T
	F
	T
	T

	CLComponentProfile
	O
	T
	F
	F
	T

	CLComponentInput
	M
	T
	F
	F
	T

	CLComponentOutput
	M
	T
	F
	F
	T

	CLComponentStage
	M
	T
	F
	F
	T




Table 4.6.2-2: Attributes for the CLComponentProfile
	Attribute Name
	Support Qualifier
	isReadable 


	isWritable


	isInvariant
	isNotifyable

	CLComponentName
	M
	T
	F
	T
	T

	CLComponentDescription
	O
	T
	F
	T
	T

	CLComponentType
	M
	T
	F
	T
	T

	CLComponentOperations
	O
	T
	F
	T
	T

	CLComponentInputDescription
	O
	T
	F
	T
	T

	CLComponentOutputDescription
	O
	T
	F
	T
	T


The general procedure, as illustrated by Figure 7, involves:

· The consumer (e.g. the operator) sends a request in form of an intent to the CLC for composition, providing information that may be used by the CLC to identify the required components

· Such information may be one or a combination of the following items:

· CL component names.

· Descriptions of the CL component inputs and outputs. 

· Descriptions of the CL component Capabilities and/or role.
· assurance expectations of the CL, e.g. expressed in form of a CL goal, which can be decomposed into assurance performance metrics, e.g. delay, throughput, etc.
· The CLC interprets the request, e.g. to identify the submitted data and the respective method with which the CL shall be composed.

· The CLC identifies the right components needed to fulfil the required target goals, component relations and closed loop control capabilities. 

· The CLC configures the relation among the identified components. 

· The CLC may prepare the CL and then configure it. 

E.g. the CLC may activate all the components and correspondingly mark the CL as active

@startuml
' UML diagram for ClosedLoopExecutionControl operations
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participant " ClosedLoopControl \nIntent MnS consumer \ne.g., Operator" as Op

participant "ClosedLoopControl \nIntent MnS producer" as Ctr

collections "CL Components repository \nor CLosedLoopComponent " as info

alt create CL using list of components

Op -> Ctr :1. createMOI(Intent, NewCL (List(CLComponentNames))

Else create CL using list of component inputs and putputs

Op -> Ctr :1. createMOI(Intent, NewCL (list <CLComponentInput, CLComponentOutput>))

Else create CL using list fo components

Op -> Ctr :1. createMOI(Intent, NewCL (List(capabilities(components)))

End

Ctr -> Ctr: 2. Interpret request, identify method

Loop untill all components identofied and configured

  alt read profile from inventory or components or discovery service

    Loop until right component identified

      Ctr -> info : 3.2a Request CLcomponentProfile 

      info -> Ctr : 3.2b Return CLcomponentProfile 

      Ctr -> Ctr : 3.2c Process Capabilities to identy right component 

    end

  else request a discovery service to macth capabilities with profile

    Ctr -> info : 3.3a Request CLcomponent (capabilities(components))

    info -> info : 3.3b Process Capabilities\n to identy right component 

    info -> Ctr : 3.3c. Return CLcomponent or failure 

  end

  Note over Ctr, info: 4. Configure & connect CLcomponent

end

Note over Ctr : 5. Configure CL

Ctr -> Op : 6. Notify CL Instantiated

@enduml
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Figure 4.6.2-3: Closed Loop Composition Processes 
	End of changes


