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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1]
TS 28.104 “Management and orchestration; Management Data Analytics”
3
Rationale
MDA may be supported by ML capabilities. 
MDAS producer may or may not disclose the use of ML for MDA. When MDAS producer disclose the use of ML or MDA, the ML model training needs to be supported.
This pCR is to add specific aspects on ML support for MDA in draft TS 28.104 [1].
4
Detailed proposal
	1st Modified Section


7.X
Machine Learning (ML) for MDA

Editor’s note: it is TBD that whether the MLMT MnS is to be defined in this TS or in a generic TS.
7.X.1
Description
7.X.1.1
MDA with ML support

MDA may be supported by ML capabilities.

When MDA is supported by ML capabilities, one example of MDA MnS deployment scenario is  illustrated in Figure 7.X.1.1-1.
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Figure 7.X.1.1-1: Deployment example of MDA with ML support

1. 
The Management Function (MDA MnS producer) collects the analytics inputs for MDA.
2.
The MDA MnS consumer requests the MDA reports and controls the MDA reporting from the MDA MnS producer.

3.
The Management Function (MDA MnS producer) processes the analytics inputs for MDA based on the inference of the (trained) ML model, and generates analytics/inference output.

NOTE: How MDA uses the ML model for inference is out of scope of the present specification.

4.
The Management Function (MDA MnS producer) generates the MDA report(s) based on the analytics/inference output, and provides the MDA report(s) to the MDA MnS consumer.

7.X.1.2
ML model training 

When ML is used for MDA, the ML model needs to be trained in order to provide inference output that can meet consumer’s expectations. 

The ML model training capabilities are provided by a ML Model Training (MLMT) MnS producer to the consumer(s). The interactions for MLMT MnS is illustrated in Figure X.2-1. 
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Figure X.1.2-1: MLMT MnS interactions
1.
The MLMT MnS consumer requests the MLMT MnS producer to train the ML model with the specified data source(s) for training. 
2.
The MLMT MnS producer provides a response to the consumer indicating whether the request was accepted.

3.
If the request was accepted, the MLMT MnS producer trains the ML model based the request, and provides the training result and information about the trained ML model to the MLMT MnS consumer.

7.X.1.3
Relation between ML and MDA

7.X.1.3.1
Co-located MDA MnS and MLMT MnS
This clause describes the relation between MDA MnS and MLMT MnS for the deployment scenario where MDA MnS and MLMT MnS are co-located in the same management function.
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Figure 7.X.1.3.1-1: Relation between ML and MDA (MDA MnS and MLMT MnS co-located)

The Management Function (MLMT MnS producer) trains the ML model for MDA per the request from the MLMT MnS consumer, as described in clause 7.X.1.2.

It is also possible that the MDA MnS producer acts as an internal consumer of MLMT MnS in the co-located Management Function, and requests to train the ML model. In this case, the interactions between MDA MnS producer and MLMT MnS producer are the internal behaviour and not exposed.
The Management Function (MDA MnS producer) uses the trained ML model to conduct ML inference for MDA, as described in clause 7.X.1.1.

The MDA MnS consumer and MLMT MnS consumer could be the same entity or different entities.

7.X.1.3.2
Separately located MDA MnS and MLMT MnS
This clause describes the relation between MDA MnS and MLMT MnS for the deployment scenario where MDA MnS and MLMT MnS are separately located in different management functions.
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Figure 7.X.1.3.2-1: Relation between ML and MDA (MDA MnS and MLMT MnS separately located)

The Management Function (MLMT MnS producer) trains the ML model for MDA per the request from the MLMT MnS consumer, as described in clause 7.X.1.2.

It is also possible that the Management Function (MDA MnS producer) acts as a consumer of MLMT MnS, and requests to train the ML model. In this case, the interactions between Management Function (MDA MnS producer) and MLMT MnS producer follow the description in clause 7.X.1.2.
The trained ML model is deployed to the Management Function (MDA MnS producer).
NOTE: How the ML model is deployed is out of scope of the present specification.

The Management Function (MDA MnS producer) uses the deployed (and trained) ML model to conduct ML inference for MDA, as described in clause 7.X.1.1.

The MDA MnS consumer and MLMT MnS consumer could be the same entity or different entities.

7.X.2
Use cases
7.X.2.1
ML model training for MDA
When ML is used for MDA, the ML model needs to be trained in order to provide the inference output that can meet consumer’s expectations. 

The ML model training capabilities are provided by an MLMT MnS producer to one or more consumer(s), as illustrated in clause X.2.

The MLMT MnS consumer requests the MLMT MnS producer to train the ML model with the specified data source(s) for training. 
The MLMT MnS producer) trains the ML model based the request from the MLMT MnS consumer, and provides the training result and information of the trained ML model to the MLMT MnS consumer.
7.X.3
Requirements for ML model training for MDA

	Requirement label
	Description
	Related use case(s)

	REQ-MDA_ML-FUN-1
	The MLMT MnS producer shall have a capability allowing the consumer to request ML model training.
	ML model training for MDA

	REQ-MDA_ML-FUN-2
	The MLMT MnS producer shall have a capability allowing the consumer to specify the data sources for ML model training.
	ML model training for MDA

	REQ-MDA_ML-FUN-3
	The MLMT MnS producer shall have a capability to provide the information of trained model and indication whether the training was successful to the consumer.
	ML model training for MDA


	Next Modified Sections


7.Y
Feedback support for MDA

Editor’s note: it is TBD that whether the Feedback MnS is to be defined in this TS or in a generic TS.
7.Y.1
Description

7.Y.1.1
Feedback capability
It is expected that the output an MnS (for instance the MDA report, or the trained ML model) can be evaluated, and as a result the feedback can be provided and used to improve the quality and accuracy.

The evaluation needs some efforts and resources, and the feedback gives additional value for improving the evaluated MnS, therefore an MnS is needed to provide the feedback. 

The MnS taking the evaluation and provides the feedback is denoted and defined as feedback MnS.

7.Y.1.2
MDA with feedback support
The MDA report may be evaluated in terms of the quality and accuracy, and the feedback of the evaluation may be used to optimize the MDA algorithm.
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Figure 7.Y.1.2-1: Deployment example of MDA MnS and Feedback MnS
In this example of deployment scenario, where one Management Function plays the roles of MDA MnS producer and Feedback MnS consumer, the feedback for MDA is supported by the following steps:

1. 
The Management Function (Feedback MnS consumer) requests and controls the feedback on MDA reports from Feedback MnS producer.
2.
The Feedback MnS producer evaluates the MDA reports and provides the feedbacks to the Management Function (Feedback MnS consumer).

3.
The Management Function (MDA MnS producer) may use the received feedbacks to optimize the MDA algorithm.











7.Y.2
Use cases
7.Y.2.1
Feedback for MDA
The MDA report provided by an MDA MnS producer may be evaluated, and a feedback may be provided as the result of the evaluation.
The feedback is provided by a Feedback MnS producer to one or more consumer(s). The interactions for Feedback MnS is illustrated in Figure 7.Y.2.1-1. 
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Figure 7.Y.2.1-1: Feedback MnS interactions
1.
The Feedback MnS consumer requests the Feedback MnS producer to provide feedback on the MDA reports provided by an MDA producer.

2.
The Feedback MnS producer provides a response to the consumer indicating whether the request was accepted.

3.
If the request was accepted, the Feedback MnS producer evaluates the the MDA reports provided by the MDA producer, and provide the feedback to the consumer according to the request.
7.Y.3
Requirements
	Requirement label
	Description
	Related use case(s)

	REQ-FB_MDA-FUN-1
	The Feedback MnS producer shall have a capability allowing the consumer to request feedback on the MDA reports provided by an MDA MnS producer and control the feedback reporting.
	Feedback for MDA

	REQ-FB_MDAFUN-2
	The Feedback MnS producer shall have a capability to evaluate the MDA reports provided by an MDA MnS producer and provide the feedback to the consumer per the request.
	Feedback for MDA
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