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1
Decision/action requested

The group is asked to discuss and approval.
2
References

[1]
3GPP TR 28.912: "Management and orchestration; Study on enhanced intent driven management services for mobile networks v1.0.0".
3
Rationale

This contribution proposes to update the following aspects for the TR 28.912:
· Rewording several requirements to focus on MnS capability between MnS consumer and MnS producer.

· Update the arrow direction for the step4 in Figure 4.8.4.1-1 because the mapping of AI/ML capabilities to intent requirements should be returned by intent driven MnS Producer to intent driven MnS Consumer.

· In clause 4.1.1, In case MnS consumer want to suspend an intent, MnS consumer can request MnS producer to configure attribute "intentAdminState" with value "De-ACTIVATED " instead of "ACTIVATED". In case MnS consumer want to resume an intent on the MnS producer side when the intent is suspended, MnS consumer can request MnS producer to configure attribute "intentAdminState" with value "ACTIVATED" instead of "DACTIVATED ".
4
Detailed proposal

	1st  Change


4.2.1
Description

The MnS consumer may create an intent containing two or more intent expectations, and each intent expectation may contain multiple expectation targets. For example, a Radio Network related intent may express an intent with targets on radio network parameters (like, downlink transmit power, remote electrical tilt) or on KPIs (like, DL UE throughput target, average RSRP target, coverage area). On receiving and after analysing the intent, the MnS producer may realize that the intent expectations or expectation targets in one intent are contradicted, i.e. the MnS producer may detect conflicts in the intent. Also an intent is considered to have conflict with other intents if the requirements (includes intent expectation and corresponding expectation targets) stated in one intent is conflicted with the requirements (includes intent expectation and corresponding expectation targets) stated in another intent. Following are the intent related conflict scenarios:

- Target conflict, which represents the conflict between two or more expectation targets within the same intent expectation.

- Expectation conflict, which represent the conflict between two or more intent expectations with the same intent
- Intent conflict, which represent the conflict between two or more different intents. 

For example, consider two targets target_1=: throughput > threshold_1 and target_2=: interference < threshold_2, and while trying to achieve target_1, target_2 gets degraded, so the producer will see that the targets are conflicting. The two are intent conflict if they are in different intents, but they are expectation conflict or target conflict if they are in the same intent.

Conflicts related to the above intents can also be classified according to the following principles. Subsequently, different solutions can be customized based on different classifications of conflicts to solve the same kind of intent related conflicts.

- Explicit conflict, which represents the conflict between two intents can be identified by the intent model information. For example, for target_3 and target_4, they have different requirements for latency indicators. By analyzing the intent model description information, we can identify that these two targets have target conflicts.

- Implicit conflict, which represents cannot identify conflicts by the intent model information. Conflicts will appear only in the process of intent operation. For example, one intent is to increase throughput, and the other intent is to reduce the resource consumption of virtual machines. From the perspective of intent model, the conflict between the two intents cannot be identified by definition. But in the process of intent operation, increasing throughput may increase the utilization of virtual machine resources. At this time, it will conflict with the intent to reduce virtual machine resources.

For the intent conflict, the two or more intents may be proposed by the same MnS consumer, or may be proposed by different MnS consumers. An example of the latter is that the MnS producer cannot satisfy the intents of two MnS consumers simultaneously. From the perspective of intent creation time, conflicting intentions may be proposed at different time, so a newer intent may be in conflict with an intent that is being executed but has not yet been fulfilled. The MnS producer may terminate the intent execution task.

When such conflicts are detected, the MnS producer needs to notify the MnS consumer about the conflict, indicating the intent, intent expectations or expectation targets which give rise to the conflict. Additionally, the MnS producer may also notify the MnS consumer about the additional information (e.g. the impact for other expectation targets when fulfil the specified expectation targets in the same or different intent) for the conflict. The MnS producer can also provide solutions regarding intent conflicts, such as termination the whole intent, recommended intent (recommended expectations or targets, or termination part of intent,), or updating the execution time of the intent.
Thereby, the MnS consumer may task actions (e.g. modify and delete the intent or intent expectation or expectation targets,) to address such intent conflict or MnS consumer may give some intent conflict handling guidelines (e.g. assign priority for such intent or intent expectation or expectation targets) to MnS producer to solve such intent conflict or eliminate the terminated state which is caused by the reason of conflict detected.
REQ-Intent_conflict-CON-1: The intent driven MnS should have the capability to allow MnS producer to inform the authorized MnS consumer about intent related conflicts (both explicit and implicit conflicts) as soon as they are identified (either during creation or operation), including intent conflict, expectation conflict and target conflict. 

REQ-Intent_conflict-CON-2: The intent driven MnS should have the capability to allow the authorized MnS consumer to give intent conflict handling guidelines to MnS producer to solve such intent conflict and potentially affect the terminated state which is caused by the reason of conflict detected.

REQ-Intent_conflict-CON-3: The intent driven MnS should have the capability to allow MnS producer to inform the authorized MnS consumer about possible solutions related conflicts, including suggesting to terminate intent instances, recommended intent instances, or recommended execution time of the intent instances.
	2nd   Change


4.4.1

Description

TR 28.312 [2] describes the generic requirements of intent-driven MnS in clause 5.2. The generic information model definition and scenario specific IntentExpectation definition are given in clause 6.2 in TS 28.312 [2].

Intent driven management may affect management scenarios of 5G Core network which include 5G Core NF provisioning, 5G Core network performance management, 5G Core network fault management and 5G Core network optimization. In this key issue, this study should investigate the potential solution(s) of intent expression of 5G Core network intent expectation.

The 5GC intent expectation may include the specific Expectation Targets related to 5GC subnet management and Expectation Targets of 5G Core network. Intent driven management may affect various management scenarios of 5G Core network.  This study is to investigate potential solution(s) for intent expression, including defining expectations for a specific set of these scenarios. 

The 5GC intent expectation should investigate the potential solution(s) to extent the generic information model of intent IOC to support 5GC specific intent expectation.

REQ-Intent_GEN_CON_01:  The Intent driven MnS shall have the capability to allow MnS producer provide the results of the intent fulfilment to MnS Consumers.
REQ-Intent_Deploy_NF_CON_01: The intent driven MnS for 5GC shall have capability to allow MnS consumer to express Intent expectation for deployment of 5GC NFs.
REQ-Intent_Opt_5GC_CON_01: The intent driven MnS for 5GC shall have capability to allow MnS consumer to express Intent expectation for 5GC performance assurance.
	3rd    Change


4.8.4
Possible solutions
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.

	4th     Change


4.11
Issue#4.11: Enhancement of generic Information model definition

4.11.1
Description
In TS 28.312 [2], the generic intent information model (including the Intent, IntentExpectation, ExpectationObject, ExpectationTarget, Context and Fulfilment) are defined. Following aspects for generic intent information model need to be enhanced:

- Enhancement Aspect 1: the intent activate/de-activate intent management capabilities are described in clause 4.2.2 in TS 28.312 [2], which enable the MnS consumer to request to suspend an intent on the MnS producer side or cancel the suspension for a suspended intent on the MnS producer side. The intent is suspended represents the state that the intent shall not be considered for fulfilment. However, currently there is no mechanism defined to enable the MnS consumer to request to suspend an intent on the MnS producer or cancel the suspension for a suspended intent on the MnS producer.
- Enhancement Aspect 2: the attribute "fulfilmentStatus" is defined to indicate whether the intent is fulfilled or not fulfilled. However, the observation period for the intent fulfilment evaluation is not defined. 

4.11.2
Potential solutions
Regarding the Enhancement Aspect 1, it proposes to add attribute "intentAdminState" in Intent <<IOC>>, the allowed value can be "ACTIVATED" and "DE-ACTIVATED". In case MnS consumer want to suspend an intent, MnS consumer can request MnS producer to configure attribute "intentAdminState" with value "De-ACTIVATED ". In case MnS consumer want to resume an intent on the MnS producer side when the intent is suspended, MnS consumer can request MnS producer to configure attribute "intentAdminState" with value " ACTIVATED ". 

Regarding the Enhancement Aspect 2, it proposes to reuse attribute "observationTime" defined in clause 4.5.1to represent the period for evaluating the fulfilment information for corresponding Expectation Targets, IntentExpectation and Intent. The fulfilment information will be observed from the start of each observation period, then evaluated and derived at the end of each observation period. MnS producer configures the attributes related to intent fulfilment information at the end of each observation period also.

	End of changes


