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1	Decision/action requested
The group agrees the text in the detailed proposal.
2	References
[1]	SP-231735 Study on closed control loop management
[2]	3GPP TS 28.536: "3GPP TS 28.536: “Management and orchestration; Management services for communication service assurance; Stage 2 and stage 3”
3	Rationale
This study is investigating solutions that potentially solve issues relating to co-ordination, conflict detection and conflict resolution as described in WT-3 of the study item description SP-231735, see [1]. 
In the study hierarchical CCLs are mentioned various times and a hierarchical CCL could provide a means to solve the issues regarding co-ordination, conflict resolution and detection. The coordination entity in this solution is a CCL which coordinates other CCLs.  The solution that is proposed described in clause 4the detailed proposal is generic and the model supports both a flat structure and a layered structure.  
A potential solution that would address the requirements currently documented in clause 5.6.2 is to define an ACCL as a managed resource. This means that an ACCL that currently controls the managed resource NetworkSlice or NetworkSliceSubnet becomes a managed resource that can be controlled by an ACCL. 
This contribution proposes to add the following to the TR:
· New clause in 5.6.3.X solutions describing this solution
· Evaluation in clause 5.6.4
· Conclusion and recommendation in clause 6
· Appendix BX with UML code of Figure in 5.6.3.X.1
4	Detailed proposal
	1st Change



5.6.3.X Potential options for implementing the CCL coordination entity
5.6.3.X.1	Solution for CCL co-ordination entity as a CCL using recurrence
A potential solution that would address the requirements currently documented in clause 5.6.2 is to define an ACCL as a managed resource. This means that an CCL that currently controls the managed resource NetworkSlice or NetworkSliceSubnet becomes a managed resource that can be controlled by an CCL. A parent CCL controlling/managing the children CCLs.  The coordination CCL would beside the stated attributes in TS 28.536 also contain the attributes needed to support the interaction between the parent CCL and the children CCLs.
In a scenario where  a CCL is considered a managed resource, it could be possible that this CCL, can be controlled like any other managed resource (e.g. network slice). The current ACCL model does not consider this scenario, the managed  resources controlled by an ACCL are NetworkSlice or NetworkSliceSubnet. 
Example of an ACCL as controlled resource. In this scenario an MnS consumer want the service delivery/usage of a NetworkSlice to be optimized between throughput and delay requirements. The MnS producer monitors and assures the latency with one ACCL controlling the latency of a NetworkSlice while another ACCL controls the throughput of the same NetworkSlice. Both ACCLs are controlled by a third ACCL that controls the combined characteristics of this NetworkSlice and can adjust both the latency and throughput to continuously find the optimum of the service delivery/usage for this NetworkSlice. 
Extending the model to also include an ACCL as controlled resource would results in the UML diagram in Figure 3.1. 
[image: PlantUML diagram]

One ACCL can control either one NetworkSlice, one NetworkSliceSubnet, or one or more child ACCLs. In case a parent ACCL controls multiple child ACCLs it will be in control of the requirements of the child ACCLs, receive the reports from the child ACCLs and adjust their goals accordingly. 
Attribute table for ACCL
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	operationalState
	M
	T
	F
	F
	T

	administrativeState
	M
	T
	T
	F
	T

	controlLoopLifeCyclePhase
	M
	T
	T
	F
	T

	aCCLDisallowedList
	O
	T
	T
	F
	T

	Attributes related to role
	
	
	
	
	

	networkSliceRef
	CM
	T
	T
	F
	T

	networkSliceSubnetRef
	CM
	T
	T
	F
	T

	aCCLList
	CM
	T
	T
	F
	T


[bookmark: _Toc43213060]Constraints
	Name
	Definition

	networkSliceSubnetRef
	Condition: if the use of an ACCL with a NetworkSliceSubnet is supported.

	networkSliceRef
	Condition: if the use of an ACCL with a NetworkSlice is supported.

	aCCLList
	Condition: if the use of an ACCL with ACCLs is supported.



The MnS producer of a parent  ACCL controls the goals for the child ACCL’s guaranteeing that potential conflict scenarios are avoided and or resolved. 
In a multi-vendor scenario, a parent ACCL interacts with child ACCLs which may be from different vendors. The interaction between the parent ACCL and a child ACCL is based on AssuranceGoal of the child ACCL. The parent ACCL can adjust the AssuranceGoals of the child ACCLs to achieve optimum performance.   
Impact on solution in TS 28.536
The use of parent ACCL will require the following updates in TS 28.536.
· New attribute as property of a parent ACCL to hold a list of DNs, where each DN represents a child ACCL (aCCLList). 
· Update the description and UML diagram of ACCL to describe how ACCLs interact and show the recurrence of ACCL.
	2nd Change



[bookmark: _Toc168485200][bookmark: _Toc168485640][bookmark: _Toc168485716][bookmark: _Toc168485922][bookmark: _Toc175757816]5.6.4		Evaluation of solutions
Several solutions have been documented that address CCL co-ordination and conflict handling. 
The potential solution described in clause 5.6.3.1.X extends the existing ACCL NRM to support an overarching (parent) ACCL where a parent ACCL can control multiple child ACCLs and take care of coordination and conflict handling for child ACCLs. This can be achieved with introduction of recurrence of ACCL and the specification of a new attribute to hold the list of child ACCLs. 

	3rd Change



[bookmark: _Toc175757835]Annex B:
PlantUML Code for figures
[bookmark: _Toc175757836]BX. Figure 5.6.3.1.X-1
@startuml
skinparam backgroundColor white
skinparam classBackgroundColor white
skinparam classBorderColor black
skinparam Shadowing false
skinparam noteBackgroundColor white
skinparam noteBorderColor white
skinparam arrowColor black
hide circle
hide members

class SubNetwork <<InformationObjectClass>>
class ManagedElement <<InformationObjectClass>>
class AssuranceClosedControlLoop <<InformationObjectClass>> 
class AssuranceReport <<InformationObjectClass>>
class AssuranceGoal <<InformationObjectClass>> 
class NetworkSlice <<InformationObjectClass>> 
class NetworkSliceSubnet <<InformationObjectClass>>
class ServiceProfile <<dataType>>
class SliceProfile <<dataType>>
class AssuranceTarget <<dataType>>
class AssuranceGoalStatus <<dataType>>
class AssuranceTargetStatus <<dataType>>

SubNetwork "1" *-- "*" AssuranceClosedControlLoop: <<names>>
ManagedElement "1" *-- "*" AssuranceClosedControlLoop: <<names>>
AssuranceClosedControlLoop "1" *-- "*" AssuranceGoal: <<names>>
AssuranceReport "1" -right-* "1" AssuranceClosedControlLoop: <<names>>
AssuranceReport "1" --> "*" AssuranceGoalStatus 
AssuranceGoalStatus "1" --> "*" AssuranceTargetStatus
AssuranceGoal "1" --> "*" AssuranceTarget
AssuranceClosedControlLoop "*" --> "1" NetworkSlice
NetworkSlice "1" --> "*" ServiceProfile
AssuranceClosedControlLoop "*" --> "1" NetworkSliceSubnet
NetworkSliceSubnet "1" --> "*" SliceProfile
AssuranceClosedControlLoop "1" *-- "*" AssuranceClosedControlLoop

note "{xor}" as Note1
Note1 .. (SubNetwork, AssuranceClosedControlLoop)
Note1 .. (ManagedElement, AssuranceClosedControlLoop)

@enduml

	End of Changes
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