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1
Decision/action requested

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

[1] 
3GPP TS 28.xxx-100 “Management and orchestration; AI/ML management”.
3
Rationale
AI/ML models are defined as mathematical algorithms that are “trained” using data and human expert input to replicate a decision an expert would make when provided that same information. This implies that for deployment andoperations, the AI/ML model must be combined with extra capabilities for its operation, e.g. to format the data that is input into the algorithm.
The AI/ML training is only likely to be supported for ML-based functions since the AI/ML model cannot be separated from the function that executes it. As uch the training rlated fucntionalixt should support the training of and function that contains an ML b´model -be it that the ML model lives on its own or of theML modle is contained with the function. Such generic reference to an entity that contains an ML model shall be referred to as an MLApp. 

This pCR revises the existing conceptual text to allow for this reality.
4
Detailed proposal
	Start of modification


3
Definitions of terms, symbols and abbreviations
3.1
Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

example: text used to clarify abstract rules by applying them literally.
AI/ML model:  a mathematical algorithm that can be “trained” by data and human expert input as examples to replicate a decision an expert would make when provided that same information.
AI/MLEntity: any entity that is either an ML Model or contains an ML Model and that can be managed as a single composite entity.
AI/ML Model Training: the capabilities of a AI/ML-enabled Function to take data, run it through an AI/ML Model, derive the associated loss and adjust the parameterization of that ML Model based on the computed loss.
AI/ML Training: the capabilities and end-to-end processes to enable an AI/ML-enabled Function to train its constituent AI/ML Model, e.g., to interact with external parties to collect and format the data required for training the AI/ML Model
3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

SBMA
Service Based Management Architecture
4

Concepts and overview
4.1
Overview
Artificial Intelligence / Machine Learning (AI/ML) capabilities are used in various domains in 5GS, including management and orchestration (e.g., MDA, see TS 28.104 [2]) and 5G networks (e.g., NWDAF, see 23.288 [3]).

The AI/ML-enabled function in the 5GS uses the AI/ML model for inference.

To enable and facilitate the AI/ML, the AI/ML model and AI/ML-enabled function need to be managed. The term AI/MLEntity shall be used to refer to any entity that is either an AI/ML Model or contains an AI/MLML model and that can be manaed as a single composite entity.
The present document specifies the AI/ML management related capabilities and services, which include:

-
AL/ML training.
5

AI/ML management functionality and service framework

5.1
Functionality and service framework for AI/ML training
An AI/ML Training Function playing the role of AI/ML Training MnS producer, may consume various data for AI/ML training purpose.

As illustrated in Figure 5.1-1 the AI/ML training capability is provided via AI/ML Training MnS in the context of SBMA to the authorized consumer(s) by AI/ML Training MnS producer.
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Figure 5.1-1: Functional overview and service framework for AI/ML model training
The internal business logic related to AI/MLtraining leverages the current and historical data related to the following to monitor the networks and/or services where are relevant to the AI/ML model, prepare the data fortraining, trigger and conduct thetraining:
-
Performance Measurements (PM) as per TS 28.552 [3], TS 32.425 [4] and Key Performance Indicators (KPIs) as per TS 28.554 [5].

-
Trace/MDT/RLF/RCEF data, as per TS 32.422 [6] and TS 32.423 [7].
-
QoE and service experience data as per TS 28.405 [8] and TS 28.406 [9].
-
Analytics data offered by NWDAF as per TS 23.288 [3].
-
Alarm information and notifications as per TS 28.532 [10].
-
CM information and notifications.
-
MDA reports from MDA MnS producers as per TS 28.104 [2].
-
Management data from non-3GPP systems.
-
Other data that can be used for training.

6
AI/ML management use cases and requirements
6.1
General

The use cases and requirements for AI/ML management are specified in the following sub-clauses.

6.2
AI/ML training

6.2.1
Description
In operational environment before the AI/MLEntity (i.e., Inference Function) is deployed to conduct inference, it needs to be trained (e.g., by an external entity of the Inference function).
The AI/MLEntity is trained by the AI/ML Training (AIMLT) MnS producer, and the training can be triggered by the request(s) from one or more AIMLT MnS consumer(s), or initiated by the AIMLT MnS producer (e.g., as result of model evaluation). 

6.2.2
Use cases

6.2.2.1
AI/ML training requested by consumer
The AI/ML training capabilities are provided by an AIMLT MnS producer to one or more consumer(s).
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Figure 6.6.2.1-1: AI/ML training requested by AIMLT MnS consumer
The AI/ML training may be triggered by the request(s) from one or more AIMLT MnS consumer(s). To trigger an AI/ML training, the AIMLT MnS consumer requests the AIMLT MnS producer to train the AI/ML model or AI/ML enabled function. In the AI/ML training request, the consumer should specify the inference type which indicates the function or purpose of the AI/MLEntity, e.g., CoverageProblemAnalysis. The AIMLT MnS producer can perform the training according to the designated inference type. The consumer may provide the data source(s) that contain(s) the training data which are considered as inputs candidates for training. To obtain the valid training outcomes, consumers may also designate their requirements for model performance (e.g., accuracy, etc) in the training request.

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

If the request is accepted, the AIMLT MnS producer decides when to start the AI/ML training with consideration of the request(s) from the consumer(s). Once the training is decided, the producer 

-
selects the training data, with consideration of the consumer provided candidate training data. Since the training data directly influences the algorithm and performance of the trained AI/MLEntity, the AIMLT MnS producer may examine the consumer provided training data and select none, some or all of them. In addition, the AIMLT MnS producer may select some other training data that are available.

-
trains the AI/MLEntity using the selected training data , and

-
provides the training result (including the location of the trained AI/MLEntity, etc) to the AIMLT MnS consumer (s).

6.2.2.2
AI/ML training initiated by producer
The AI/ML training may be initiated by the AIMLT MnS producer, for instance as result of evaluation of performance of the AI/ML model, based on the feedback received from the consumer, or when new training data describing the new network status/events are available.

When the AIMLT MnS producer decides to start the AI/ML training, the producer 

-
selects the training data,

-
trains the AI/MLEntity using the selected training data, and

-
provides the training result (including the location of the trained AI/MLEntity, etc) to the AIMLT MnS consumer(s) who have subscribed to receive the AI/ML training results.
6.2.3
Requirements for AI/ML model training

	Requirement label
	Description
	Related use case(s)

	REQ-ML_Training-FUN-1
	The AIMLT MnS producer shall have a capability allowing the consumer to request AI/ML training.
	AI/ML training requested by consumer (clause 6.2.2.1)

	REQ- ML_Training-FUN-2
	The AIMLT MnS producer shall have a capability allowing the consumer to specify the data sources containing the candidate training data for AI/ML training.
	AI/ML training requested by consumer (clause 6.2.2.1)

	REQ- ML_Training-FUN-3
	The AIMLT MnS producer shall have a capability allowing the consumer to specify the inference type of the AI/MLEntity to be trained.
	AI/ML training requested by consumer (clause 6.2.2.1)

	REQ- ML_Training-FUN-4
	The AIMLT MnS producer shall have a capability to provide the  training result (including the location of the trained AI/MLEntity) to the consumer.
	AI/ML training requested by consumer (clause 6.2.2.1), and AI/ML training initiated by producer (clause 6.2.2.2)


	End of modifications
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