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1
Decision/action requested

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

[1] 
3GPP TR 28.908-020 “Study on Artificial Intelligence/Machine Learning (AI/ ML) management”.
3
Rationale
After an MLEntity is trained, validation is done to ensure the training process is completed successfully. However, even after the MLEntity is validated during development, it may notbe clear what impact the MLEntity shall haveon the network. In that respect, it is necessary to runinference of the MLEntity withinan emulatedenvironment, to check whether the function containing the MLEntity is working correctly under certain runtime context or using certain inference emulation data set. This pCR adds a use case and requirememts on AIML Inference emulation.
4
Detailed proposal
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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 28.104: "Management and orchestration; Management Data Analytics".

[3]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services". 

[4]
3GPP TS 28.105: " Artificial Intelligence / Machine Learning (AI/ML) management ".
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5
Use cases, potential requirements and possible solutions
5.A
ML Inference emulation
5.A.1
Description

A trained MLEntity can be used for inference within the stated scope e.g., on a managed function or in a management function. Accordingly, there may be an ML inference MnS producer that is responsible for executing the inference.

5.A.2
Use cases

5.A.2.N
ML Inference emulation 

After an MLEntity is trained, validation is done to ensure the training process is completed successfully. Typically, validation is done by preserving part of the training data set and using it after training to check whether the MLEntity has been trained correctly or not. However, even after the MLEntity is validated during development, inference emulation is necessary to check if the MLEntity containing the MLEntity is working correctly under certain runtime context or using certain inference emulation data set. In principle, the two operations are similar on a functional level, where both of them check the ML performance against given context or data to ensure the ML functionality is functioning correctly. But inference emulation involves interaction with third parties, e.g., the operators who shall use the MLEntity or third-party systems that may rely on the results computed by the MLEntity. For these reasons, it is necessary to support inference emulation, specifically to support means:

· For a given MnS consumer to request for a specific AI/ML capability to be executed in ML inference emulator environment

· For a given MnS consumer to request a specific ML inference emulator to execute a given AI/ML capability

· For a managed function to act as a ML inference emulator and execute AI/ML capabilities in a controlled way.
The network or its management system needs to have the capabilities and provide the services needed to enable the MnS consumer to request inference emulation and receive feedback on the inference emulation of a specific MLEntity or of an application or function that contains an MLEntity. 

5.A.2.M
Orchestrating ML Inference emulation 

The 3GPP management system may have resources for multiple emulation enviroments to be used depending on need. These may include simulation environments, a digital twin of the network, a test network or the real network under curtain constrained conditions, e.g., for a selected set of UEs. The multiple emulation environments may represent different levels of trust that the operator or managememt system has in the MLEntities or AI/ML functions. Correspondingly, 3GPP management system needs to have means and method for Orchestrating the inference emulation i.e., say called the inference emulation orchestrator. Accordingly:
· the emulation orchestration process involves choosing the right type and instance of an emulation enviroment to which an MLEntity, AI/ML Function or the action thereof may be tested depending on the needs of the function to be tested and the available emulation environments and their resources.
· the emulation process may also involve executing the MLEentity, AI/ML Function or its action on the real network but in a controlled fashion, e.g., only within certain hours or only on cells with a particular kind of load or only on cells in a particular area or in limited subscriber groups.
Relatedly, the actions taken by the inference emulation orchestrator may include:
· Controlling the allowed parameter space/ranges of the parameters optimized by the MLEentity or AI/ML Function depending on the emulation enviroment to which the MLEntity, AI/ML Function or the actions are being executed

· - Adjusting the parameter space in consideration of the observed behavior of the MLEntity or AI/ML Function.
- Deploying the actions of the MLEntity or AI/ML Function on a selected emulation enviroment or on the real network
- Blocking the MLEntity or AI/ML Function from being used on the network
5.A.3
Potential requirements

REQ-AI/MLEMUL-1 The 3GPP management system shall have a capability to allow an authorized MnS consumer to request an ML Inference Emulator to execute ML inference emulation for a specific MLEntity. 

REQ-AI/MLEMUL-2 The 3GPP management system shall have a capability to allow an authorized MnS consumer to request for ML Inference Emulation for a specific MLEntity using specified data or data with specifically stated characteristics and inference emulation features.
REQ-AI/MLEMUL-3 The 3GPP management system shall have a capability to inform authorized AI/ML MnS consumer about the MLEntities under execution in a specific ML inference emulator 

REQ-AI/MLEMUL-4 The 3GPP management system shall have a capability to allow an authorized AI/ML MnS consumer (e.g., an operator) to manage or control a specific ML Inference Emulator Request or ML Inference Emulation process, e.g., to start, suspend or restart the inference emulation; or to adjust the inference emulation conditions or characteristics.

REQ-AI/MLEMUL-5 The 3GPP management system shall have a capability to allow an authorized AI/ML MnS consumer to request reporting, and for the ML Inference Emulator  to reporton a specific ML Inference emulation process or on the outcomes of any such ML Inference Emulation request or process.
EQ-AI/MLEMUL-6 The 3GPP management system shall have a capability to allow an authorized AI/ML MnS consumer to configure an MLEntity or AI/ML Function supporting with the level of trust that expresses the degree to which the MLEntity or AI/ML Function or the different action thereof have been confirmed as trusted. 
EQ-AI/MLEMUL-7 The producer of ML Inference emulation Orchestration MnS shall have a capability to graduate an MLEntity, AI/ML Function or the different action thereof through different levels of trust each expressing a different degree to which the MLEntity, AI/ML Function or action has been confirmed as trusted.
5.A.4
Possible solutions
TBD
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