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1
Decision/action requested

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

[1] 
3GPP TR 28.908-010 “Study on Artificial Intelligence/Machine Learning (AI/ ML) management”.
3
Rationale
TR 28.908 defines the AI/ML deployment as a process of making an AI/ML-enabled function available in the operational environments. After the training, the AI/ML-enabled function could be deployed in 3GPP system and subsequently activated. The current description for AI/ML entity activation assumes that the consumer requests and the producer executes activation of already deployed AI/ML entity and that the activation of AI/ML capabilities will unconditionally improve the network performance. This may not always be the case.This pCR is to add the UC and potential requirements on gradual activation of AI/ML. 
4
Detailed proposal
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Use cases, potential requirements and possible solutions
5.5
AI/ML deployment

5.5.1
Description

AI/ML deployment refers to the process of making an AI/ML-enabled function available in the operational environments, where it could start adding value by conducting inference (e.g., prediction). After trained AI/ML-enabled function meets the performance criteria, the AI/ML-enabled function could be deployed in 3GPP system via a software installation or via a configuration management procedure and subsequently activated.

After an AI/ML-enabled function is deployed and activated in the production environment, the data fed to the AI/ML-enabled function may change to the level where it is different from the data used in the initial prior training of the respective AI/MLEntity. To improve model performance with the changing data, the AI/ML-enabled function or the entity therein may need to be retrained and redeployed within the production environment.

5.5.2
Use cases

5.5.2.1
AI/ML deployment information retrieved by consumer
After the AI/ML Entity is trained by the AI/ML training (AIMLT) MnS producer during development, the AI/ML-enabled function needs to be deployed to conduct inference in the operational environment. 

Once the AI/ML-enabled function has been installed in the operational environment, as different MnS consumers need to know the available information of AI/ML-enabled functions and to determine the next appropriate action, the MnS consumer may request the MnS producer to retrieve the deployment information of AI/ML-enabled function.  

The general deployment information used to describe an AI/ML-enabled function may include:

-
Resource information, which describes the static parameters of AI/ML Entity (e.g. aIMLEntityVersion, aIMLEntityId, trainingContext, see TS 28.105 [4])

-
Management information, which describes the information model that is used for AI/ML Entity lifecycle management (e.g. activation flag, status, create time, last update time).

-
Capability information, which describes the capability information (e.g. inference type, performance metrics).

5.A.2.1
Enabling partial activation of AI/ML capabilities
TR28.908 describes that a network or management function that applies AI/ML to accomplish specific tasks may be considered to have one or more AIML capabilities as either of a decision-making capability or an analysis capability. For a given AI/ML inference - function, first, it is very difficult to “predict” the benefits and to quantify such benefits of using AI/ML capability in a given context of operational network, before using it. Secondly, testing the AI/ML capabilities using test data does not give a “full picture” on how the AI/ML model will impact the network once it is activated in operational environment. For example, the testing may provide the insights on the accuracy of the AI/MLEntity that can be expected once the AI/MLEntity is deployed and activated.
As such it is necessary to ensure that AI/ML capabilities that are being activated in operational network will bring the benefits and will not further deepen existing network performance problems. Moreover, it is important to provide means to check which particular AI/ML capabilities are beneficial to be activated in a given context of operational network. Correpondingly, the AI/ML inference MnS producer may provide different steps through which the capabilities of its constituent MLEntities may be activated. These abstraction of the scope of the MLEntities may be called Abstract activation steps.  For example, for such Abstract activation steps, the AI/ML inference MnS producer may support that only a subspace of its scope is activated e.g. to only a part of the geography of its cells and not the whole city or only a certain period (say between 18:00 and 6:00) and not the entire time.  Together, these imply that it is important to ensure that the AI/ML MnS consumer has a finer control on AI/ML capabilities activation and de-activation.
5.A.2.2
Enabling policy-based activation of AI/ML capabilities
If the activation procedure is entirely relying on the AI/ML MnS consumer to micro-manage every activation step, such process may require extensive signaling between the AI/ML MnS consumer and producer and intrinsically lacks the automation potential. On the other hand, the activation procedure cannot be left fully to the producer either, as the producer may not have a “full picture” on other AI/ML entities /capabilities that are currently in operation, activated by different producers on the request from consumer. The producer needs to be instructed by the consumer on the ways to perform the adequate activation of AI/ML capabilities.
The activation may be instructed via one or more AI/ML activation policies, where an AI/ML activation policy is a sequenec of tuples of conditions and activation settings that may be executed by the AI/ML producer. Conditions may define specific outcomes on performance metrics for which a particular activation may be executed while activation settings define specific attributes of the AI/ML capability activation scope, (e.g., object or object type, network context, activation time window) for which AI/ML should be activated.
5.A.3
Potential requirements

REQ-MODEL_DPL-CON-1 The MnS producer responsible for AI/ML management shall have a capability to retrieve deployment information of the AI/ML-enabled function and inform an authorized MnS consumer about the information.

REQ-MODEL_DPL-CON-2 The MnS producer responsible for AI/ML management shall have a capability to allow an authorized MnS consumer to retrive deployment information of the AI/ML-enabled function.
REQ-AI/MLUPDATE-1 the AI/ML inference MnS producer shall have a capability to allow an authorized MnS consumer to partially or gradually activate the AI/ML capabilities of a producer of AI/ML inference through set of abstract activation steps. 
REQ-AI/MLUPDATE-2 the AI/ML inference MnS producer shall have a capability to allow an authorized MnS consumer to activate the AI/ML capabilities of an AI/ML inference producer for a specified subscope of the applicable expectedruntimecontext of the AI/ML inference producer. 
REQ-AI/MLUPDATE-3 the AI/ML inference MnS producer shall have a capability to allow an authorized MnS consumer to partially or gradually deactivate the AI/ML capabilities of a producer of AI/ML inference through set of abstract activation steps. 
REQ-AI/MLUPDATE-4 the AI/ML inference MnS producer shall have a capability to inform an authorized MnS consumer of the subscope for which the new AI/ML capabilities have been activated. 
REQ-AI/MLUPDATE-x the 3GPP management system shall have a capability to allow an authorized MnS consumer to define the policies for activation of AI/ML capabilities in order to instruct the AI/ML MnS producer on how to perform the AI/ML activation (e.g., when and where to activate which AI/ML capabilities).  

REQ-AI/MLUPDATE-y the 3GPP management system shall have a capability to allow a producer to activate the AI/ML capabilities based on the policies specified by the AI/ML MnS consumer. 

5.A.4
Possible solutions

TBD
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