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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

It is necessary to make sure an intent-driven MnS behaves in an expected way.
This contribution proposes to add the solution for such kind testing system and Intent-driven SON orchestration . 
4
Detailed proposal

	1st Change


4.8 Key Issue#4.8:
Enablers for Intent Fulfilment

4.8 
Issue#4.8:
Enablers for Intent Fulfilment

4.8.1
Description

Management Functions such as SON functions may use AIML capabilities ( either of a decision-making capability or an analysis capability) as defined in TR 28.908). In RAN, there is a complex inter-dependency among the control parameters (e.g., Transmit power, Antenna tilt) and the KPIs (e.g., throughput, load, handover) which inter-dependency also varies with time and several other real-life factors. For an operator to simultaneously manage multiple control parameters and KPIs, the operator has to learn the complex inter-dependency and its variations. Yet specific optimizations can be done using SON Functions and non-SON AI/ML enabled functions, which focus on optimizing specific targets through specific control parameters.

Intent driven management may rely on these SON and AI/ML capabilities to accomplish the desired automation. Such Intent driven management may rely on  ML-based solutions with or those without an entity that orchestrates the ML solutions (so called ML orchestration).. 

Correspondingly, the 3GPP management system should support these and other enablers are needed to realize or support the fulfilment of intents.
4.8.2
Use cases

4.8.2.1
Testing Intent-driven MnS Capabilities

By focussing more on "What" needs to be achieved and less on "How" that outcome should be achieved, intents require that the intent-driven MnS consumer lets the intent-driven MnS producer make crucial decisions needed to achieve the "What". In this way, the intent-driven MnS producer takes away the important network management control away from the MnS consumer. However, before such important control can be given away, MnS consumer needs to be sure that the intent-driven MnS producer works in an expected manner, i.e., that the outcomes of the intent-driven MnS producer matches with the MnS consumer's expectations. 

4.8.2.2
Mapping of Intents to AI/MLEntities capabilities
To rely on AI/ML for execution, a consumer my need to request the intent driven management service producer to return which AI/ML capabilities can be applied to specific intent management requirements (e.g. the enablers for satisfying the type of intent target). For this, the intent driven management service producer should be able to inform the consumer of the set of AI/MLEntities that together achieve the consumer's intent management requirements.

For intents specifically, the complexity of the stated intents may significantly vary - from simple intents which may be fulfilled with a call to a single AI/MLEntity to complex intents that may require an intricate orchestration of multiple AI/MLEntities. For simple intents, it may be easy to employ the one or multiple AI/MLEntities. For complex intents, it may be required to employ multiple AI/MLEntities along with a corresponding functionality that manages their inter-related execution. The usage of the AI/MLEntities requires the awareness of the AI/ML capabilities and interrelations to each other and to the desired intent management requirements. 
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Figure 4.8.2.2-1: Mapping intent management requirements to AI/ML Capabilities

Given the knowledge of available AI/ML capabilities and their relation to automation requirements, the consumer may wish to request an intent to be fulfilled using specific AI/ML capabilities. The Intent driven management should enable allow the consumer to make such a request and to fulfill the intent for the consumer as requested. 
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Figure 4.8.2.2-2 Request intent fulfilment within information for using/excluding AI/ML capabilities
4.8.2.3
Intent-driven SON orchestration 
Although SON focusses on the optimization of parameters based on operator stated targets, even when using SON to manage the radio parameters and KPIs, the complex interactions do remain critical. In TS 28.312, an intent focuses more on describing the "What" needs to be achieved but less on "How" that outcome should be achieved. As such, intent-driven MnS can work as the interface between Operator and SON. Using that interface the Operator can specify the customization the Operator wants on certain radio parameters and/or KPIs, and the intent-driven MnS can generate appropriate commands to be executed by SON to achieve those targets. For example, the operator may state requirements for specific SON functions (SFs) that are responsible for optimizing the KPIs and/or control parameters specified within the intent. Such customizations may include specific values expected as outcomes on certain parameters or metrics.
4.8.3
Potential requirements

REQ-Intent_TEST_1: The producer of intent-driven MnS producer shall have the capability to enable an authorized MnS consumer to request for the testing of intent-driven capabilities provided by an MnS producer.
REQ-MLCAPTEST-1 The 3GPP Management system should have a capability to enable an authorized consumer to request the Producer of Intent driven MnS to return capabilities of one or more AI/MLEntities to support specified intent management requirements. 

REQ-MLCAPTEST-2 The 3GPP Management system should have a capability to enable an authorized consumer to request the Producer of Intent-driven Management MnS to fulfil an intent by using or excluding specific AI/ML capabilities

REQ-Intent_SON_1: The intent-driven MnS shall have the capability to enable a consumer to state an intent requesting for the SON Functions (SFs) responsible for optimizing the KPIs and/or control parameters specified in the intent.

REQ-Intent_SON_2: The intent-driven MnS shall have the capability to enable a consumer to state an intent requesting to execute SON functions needed optimize the KPIs and/or control parameters specified in the intent.

4.8.4
Possible solutions

4.8.4.1 Testing Intent-driven MnS Capabilities
The intent-driven MnS consumer should be able to test the intent-driven MnS at any point of time. For the test, there may be some intents already available to the MnS consumer. Alternatively, MnS consumer can also use new, customized intents.

Main purpose of the test is to check if the intent-driven MnS behaves the way MnS consumer expects it to do. To achieve that, MnS consumer specifies the expected outcome from executing an intent beforehand. For already available intents, these outcomes may already been defined. For new intents, MnS consumer has to list the expected outcomes. After the intent is executed, MnS producer may send a detailed report to MnS consumer that contains all the information related to the outcome of the intent execution. This report may be used by MnS consumer to check if the expectations are fulfilled. Alternatively, MnS consumer may already send the list of expectation(s) to MnS producer beforehand. MnS producer may use this list to compare the outcome(s) and sends a report to MnS consumer about the intent expectation fulfilment.    
The solutions are feasible and should be expanded in the normative phase.
4.8.4.2 Mapping of Intents to AI/MLEntities capabilities
The intent driven MnS Producer may rely on available AI/ML capabilities to accomplish the desired intent. Such available AI/ML capabilities may need to be discovered by the consumers as a first step before consumer can request for those AI/ML capabilities to be applied for the intent. Furthermore, the mapping of the discovered AI/ML capabilities to intents needs to be performed. Finally, the according configuration and instructions for execution based on the available AI/ML capabilities is needed in order to achieve desired outcome.   For example, in the case of intent fulfilment system leveraging on AI/ML capabilities, the discovered available AI/ML capabilities may be to the extent possible, mapped to incoming user or operators’ intents.

 The solution requires to

· Introduce the AIML_capability_mapping_report <<datatype>>, which is generated by intent-MnS producer

· When an intent driven MnS Producer receives the desired intent management requirements from intent driven MnS Consumer e.g., network operator with a request for a mapping to available AI/ML Entities and their capabilities, the intent driven MnS Producer provides such a mapping of the MLEntities and capabilities e.g as an AIML_capability_mapping_report to the intent driven MnS consumer to satisfy the received request. The AIML_capability_mapping_report <<datatype>> include the AI/ML capabilities information defined in TR28.908.

· Support intent creation with specific AI/ML Entities to be used or excluded to fulfil the intent as context information. 

When subsequently, the MnS Producer receives the desired intent targets with the context for the specific AI/ML Entities to be used or excluded, the MnS Producer derives the configuration or execution instructions for the selected AI/ML Entities according to the received intent targets and the context for the specific AI/ML Entities, and provides such configuration or execution instructions to AI/ML Entities 
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Figure 4.8.4.1-1: Discovery and use of  ML capabilities for Intent fulfillemnt
The solution described in clause 4.A.4 adopts the NRM-based approach, which reuses the existing provisioning MnS operations and notifications. Introducing the AIML_capability_mapping_report <<datatype>> the intent driven MnS Producer can inform its potential intent driven MnS consumers about the AI/ML capabilities it relies on to accomplish intent fulfilment. The intent driven MnS consumers can then request for specific capabilities to be applied for their intents. Therefore, the solution described in clause 4.8.4.1 is a feasible solution.

4.8.4.3
Intent-driven SON orchestration 
For an intent to be fulfilled via SON orchestration, the intent has to relate to network control parameter or to network KPIs. Relatedly the intent driven SON orchestrator has to characterize the received into one of three categories represented by table xx
Table 4.8.4.3-1
	Type
	Description
	Example intents

	Type 1
	Fulfils one of:

· Intent parameters defined on network control parameters, and no context defined

· Intent context defined on network control parameters, and no parameters defined

· Both Intent context and intent parameters defined on network control parameters
	· Increase cell X TXP 

· Make cell X TXP remain constant 

· Make cell X TXP constant and change RET by 3 deg                                                                        

	Type 2
	Fulfils one of:

· Intent parameters defined on KPI, and no context defined

· Intent context defined on KPI, and no parameter defined

· Both Intent context and intent parameters defined on KPI
	· Reduce cell X interference

· Avoid increase in cell X interference 

· Increase cell X throughput without changing interference

	Type 3
	Fulfils one of:

· Intent parameters defined on network control parameters while Intent context defined on KPI, 

· Intent parameters defined on KPI while Intent context defined on network control parameters
	· Make cell X TXP constant and reduce interference

· Change cell X TXP to 45 dBm without changing interference


Accordingly, if the intent does not relate to any of the thre categories above, the Intent-driven SON orchestration should inform the intent consumer that  the intent can be executed vos Son orchestration. 
Moreover when executing via SON, the Intent-driven SON orchestration may observe contradictions in the intent - i.e. cases where targets on different expectation are in conflict. The Intent-driven SON orchestration should inform the intent MnS consumer of such contradictions.
The related sequence of actions are highlighted by the figure .
@startuml
'--------------- skin -------------
skinparam monochrome true
skinparam sequenceActorBackgroundColor #FFFFFF
skinparam sequenceParticipantBackgroundColor #FFFFFF
skinparam noteBackgroundColor #FFFFFF

skinparam maxMessageSize 250
'autonumber "#'.'"
'------------- end skin -----------
participant "IDNM Service Consumer" as ui

collections "Other IFS" as ifs

participant "INAFO" as inafo

participant "CAN Controller" as contr

collections "CFs" as cfs

ui -> inafo: 1. Request to execute intent (intent)
inafo -> inafo: 2. Check if intent is in INAFO scope: Execute Rule 1

opt if Intent not in scope
  inafo -> ui: 3. Intent not in INAFO scope

  opt if INAFO interfaces to other IFSs
    inafo-> ifs: 4. Execute intent
  end

else if Intent in scope

inafo -> inafo: 5. Evaluate rules 2,3, and 4

  opt if Rule 2 passes
    inafo-> contr: 6. Instruct controller to configure the network control parameters
  else if if Rule 3 passes
    inafo -> cfs: 7.1. Configure CFs targets, priorities, etc

    inafo-> contr: 7.2. Instruct controller to configure the network control parameters
  else Rule 4 as default

    inafo-> contr: 8.1. Instruct controller to configure the network control parameters
    inafo -> cfs: 8.2. Configure CFs targets, priorities, etc

    cfs-> inafo: 8.3. Report execution success / failure, e.g. target achieved or action conflicts 

    inafo -> inafo: 8.5. Evaluate possibility of contradiction

  end

  opt if contradiction detected
      inafo-> ui: 9. Err: Submitted intent has contradictions 

  end

end

@enduml
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	End of changes


