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Decision/action requested

The group is asked to discuss and approval.
2
References
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SP-231737 "Study on intent driven management services for mobile network phase 3"
3
Rationale

Before MnS consumer expresses the intent expectations to MnS producer (i.e. intent handling function), MnS consumer also needs to find out if the expected intent expectations are realistic (e.g. the values for intent targets, which can be best aligned with both MnS consumer’s requirements and MnS producer’s capability). This depends on the current resource situation and capabilities of the system (availability of MnS Producer resources in certain area, time, etc.) and can vary over time. It proposes to add use case for introducing the MnS capability to enable MnS consumer to explore the possible outcomes (e.g. values for corresponding intent targets and contexts) for a specific intent during intent pre-evaluation phase (i.e. before MnS consumer express the intent expectation to be fulfilled) to best aligned with both MnS consumer’s expectations and MnS producer' capabilities.
This contribution related to WT-3.1.3 in SP-231737 [2].
WT-3.1.3 Management capability to enable MnS consumer to explore the best value that can be achieved from an specific intent expectation or target.
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5.X Use case#X: Intent Exploration
5.X.1 Description
Following management capabilities are provided by intent driven management services defined in TS 28.312 [X]:

· Intent handling capability obtaining, which allows MnS consumer to find a right MnS producer (i.e. intent handling function) that have the right domain responsibilities and support for the intent expectations the MnS consumer wants to define based on obtained intent handling capability (i.e. supportedExpectationObjectType, supportedExpectationTargetNames). 
· Intent expression, which allows MnS consumer to express the intent expectations (including expected target values for corresponding expectation targets) to MnS producer. 
Before MnS consumer expresses the intent expectation to MnS producer (i.e. intent handling function), it is challenging for MnS consumer to assign the values for corresponding targets and contexts to be best aligned with both MnS consumer’s expectation and MnS producer’s capabilities. This depends on the current resource situation and capabilities of the system (availability of MnS Producer resources in certain area, time, etc.). For example, the high expectation on target value improves MnS consumer’s satisfaction but may be out of MnS producer’s capabilities (e.g, insufficient radio resources). In other aspect, the low expectation on target value can be achieved by MnS producer, but reduces MnS consumer’s satisfaction and may not be best aligned with the MnS producer' capabilities (e.g. radio resources are not effectively used). So MnS consumer needs to find out if the expected intent expectations are realistic and best aligned with MnS producer’s capability before expressing the intent expectation to MnS producer.
Especially for an intent with multiple targets, it is more challenging for MnS consumer to find out best combination of the values for multiple targets in an intent. For example, it is difficult for MnS consumer to assign the best values for rANEnergyConsumptionTarget and aveDLRANUEThptTarget in RAN Energy saving intent defined in TS 28.312 [X] to optimally balance the energy consumption expectation and RAN UE throughput performance.
Based on above analysis, it is important to introduce the MnS capability to enable MnS consumer to explore the best values for intent targets and contexts within a specific intent during intent pre-evaluation phase (i.e. before MnS consumer express the intent expectation to be fulfilled) to learn more about the MnS producer's capabilities. This would allow the MnS consumer to determine the values for intent targets and contexts which are best aligned with both MnS consumer’s expectation and MnS producer’s capabilities. Following are the two potential scenarios for intent exploration during intent pre-evaluation phase:

· Scenario#1: MnS consumer request MnS producer to explore the best value for a given target or context in an intent with a target name or atttibute name specified. MnS consumer may specifies the values for other context attributes and targets in the intent to limit the exploration result.

· Scenario#2: MnS consumer request MnS Producer to explore the best combination of the values for multiple targets or contexts in an intent with list of target names and context attribute names specified. MnS consumer may specifies the values for other context attributes and targets in the intent to limit the exploration result. It is MnS producer’s decision to provide one or multiple best combination of the values which are best aligned with MnS producer’s capabilities. For example, for RAN energy saving intent which includes the energy consumption target and RAN UE throughput target, MnS producer may provide two best combination values for these two targets. One provides the better energy consumption but lower RAN UE throughput, while another provides the better RAN UE throughput but the energy consumption is not good compared to the first one.
MnS producer (i.e. intent handling function) can perform simulation/evaluation activities to provide the possible values for one or multiple targets and contexts in an intent accounting for all intents applied to the expected network. The expected network will not act on the intent exploration request.
5.X.2 Potential requirements
REQ-Intent_Driven_MnS-CON-1: The intent driven MnS producer should have the capability enabling the MnS consumer to request to explore the best value for a given target or context in an intent.
REQ-Intent_Driven_MnS-CON-2: The intent driven MnS producer should have the capability to explore the best combination of the values for multiple targets or contexts in an intent.
5.X.3 Potential solutions
5.X.3.1
Potential solution #1 Enhance the Intent IOC and IntentReport IOC to support intent exploration 
This solution proposes to reuse and enhance the existing Intent IOC and IntentReport IOC defined in TS 28.312 [X] to support the capability of exploring the best values that can be achieved for specific intent targets and intent contexts. Following are the proposed enhancements
Enhancement Aspect1 Add following attributes in the existing Intent IOC to support the intent exploration capability.

-
Add attribute “intentMgmtPurpose” in Intent IOC, which describe the MnS consumer requirements for the management of the intent instance. Following are the allowed values for attribute “intentMgmtPurpose” to support the intent exploration capability.

-
EXPLORE, it is used to represent MnS consumer’s requirements to explore the best values that can be achieved for a specific intent. In this scenario, the values for intent targets and contexts to be explored in the intent expressed by MnS consumer shall be set to NULL. The expected network will not act on the MnS consumer’s intent.
-
FULFILMENT, it is used to represent MnS consumer’s requirements to fulfil corresponding intent expectation. In this scenario, the values for all intent targets and contexts in the intent expressed by MnS consumer needs to be specified.
Enhancement Aspect2 Add IntentExploreResult <<dataType>> as an attribute of IntentReport IOC to represent the best values for one or multiple targets and contexts in an intent provided by MnS producer. IntentExploreResult <<dataType>> includes a list of ExpectationExporeResult(s) and each ExpectationExporeResult includes following attributes:
· ExpectationId

-
List of recommended ExpectationTargets. Each ExpectationTarget include the TargetName, Target Condition and a recommended TargetValueRange.
-
List of recommended ExpectationContexts. Each ExpectationContexts include the ContextAttribute, Context Condition and a recommended ContextValueRange.
Editor’s Note: IntentExploreResult <<dataType>> needs to be updated to align with other intent negotiation functionalities.
Following is the high-level procedure for exploring the combination of best values that can be achieved for specific intent targets and intent contexts in an intent. 
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Figure 5.X.3.1-1
5.X.4 Evaluation of potential solutions
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Annex X:
Appendix with UML code of the sequence diagrams

X.1
UML code for Figure 5.X.3.1-1
@startuml

title "[Intent exploration and fulfilment]"

actor "MnS Consumer" as MnS_Consumer

participant "MnS Producer" as MnS_Producer

Collections "RAN NE(s)" as ManagedEntity

group Intent exploration

MnS_Consumer -> MnS_Producer: 1. Request to create an intent instance (intentMgmtPurpose=EXPLORE,\n intent targets and contexts without ValueRange specified)

MnS_Producer -> MnS_Producer: 2. Create and configure intent MOI

MnS_Producer -> MnS_Consumer: 3. Response for creating an intent instance 

MnS_Producer -> MnS_Producer: 4. Perform simulation/evaluation activities to provide the best values for intent targets and contexts \n accounting for all intents applied to the expected network

MnS_Producer -> MnS_Consumer: 5. Notify of intent exploration report (List of recommended targets and conetxts )

End

MnS_Consumer -> MnS_Consumer: 6. Decide the values for intent targets and contexts which are best aligned with both MnS consumer’s expectation \n and MnS producer’s capabilities

group intent fulfilment

MnS_Consumer -> MnS_Producer: 7. Request to modify an intent instance (intentMgmtPurpose=FULFILMENT, \n IntentExpectation with targetValueRange specified)

MnS_Producer -> MnS_Producer: 8. Modify the vaue of attribute intentLcmState of the intent MOI from EXPLORE to FULFILMENT, \n and set the values for corresponding targets and contexts

MnS_Producer -> MnS_Consumer: 9. Response for modifying an intent instance 

  Ref over MnS_Producer, ManagedEntity:10. Perform service or network management tasks

  loop 

   Ref over MnS_Producer, ManagedEntity: 11. Evaluate intent fulfilment 

     opt

  Ref over MnS_Producer, ManagedEntity: 12. Adjust to fulfil the intent requirement

  MnS_Producer -> MnS_Consumer: 13. Notify of intentFulfilmentReport

     end

  end

end
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