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Comments
This contribution proposes to address issues with respect to AIML lifecycle management features for TR 28.882.

Proposed Changes
* * * First Change * * * *


5	Management capabilities for AI/ML lifecycle
[bookmark: _Hlk210050594][bookmark: _Hlk210050981]5.A	Management of ML E2E LCM capabilityifecycle
5.A.1	Management of ML workflow
5.A.1.1	Description
Unlike other network management entities, the ML Model iterates at a much higher frequency to adapt to various network management tasks. At the same time, as network management requirements change, the ML Model may branch into multiple derivative versions that concurrently perform inference within the network. Therefore Through through the E2E lifecycle management of an ML model, the consumer usually requests to use the ML workflow to manage a group of management services that produced from different MnS producers. The ML workflow is introduced to automate complex management processes, thereby reducing the frequency of management requests.
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Figure 5.A.1.1-1: Utilization of an ML workflow to manage ML model lifecycleand minimizing errors caused by manual operations. At the same time, the workflow ensures extensibility of the management procedures.
An ML workflow is defined as a collection of pipelines and is regarded as a logical entity of network management. It describes a sequence of activities that constitute a task, with a clearly defined start and end point, and is used to automate management processes related to the lifecycle of an ML model. The execution of a ML workflow is triggered by predefined conditions. Upon activation, pipelines are executed in sequence to accomplish complex automated tasks. Typical examples include automatic data collection, information processing, and interaction with other systems related to network operation management for ML models. Through such mechanisms, the number of service request creations among management functions can be reduced, thereby improving operational efficiency.
An ML Pipelines within an ML workflow are also considered as logical entities of network management. They act as member objects of an ML workflow and are responsible for the execution of subtasks. The relationship between workflows and pipelines is compositional, with pipelines being dependent on the lifecycle of the workflow. When an ML workflow is instantiated, network management service processes are declared as pipelines within the workflow. The output of one pipeline serves as the input to the next pipeline, and so forth, typically enabling concurrent execution within a given cycle time.
5.A.1.2	Use cases
5.A.1.2.1	Management of ML workflow templates
A workflow template defines the structured information model of an ML workflow, which describes the fundamental attributes, consumer attributes, statistical information, and the workflow logic composed of pipelines/pipelines. The workflow template is constrained by a unified schema to ensure consistency and operability during workflow definition, storage, sharing, and execution.
The consumer should have the capability to use global workflow attribute (e.g., id, name, create time, etc.) enable unique identification and traceability of the corresponded workflow. The pipelines, as the core components of the ML workflow, include execution logic, step sequences indication, presentation, classification, version control, instructions and other metadata, ensuring that pipelines can both perform tasks for readability, managed and extended. The consumer shall have the capability to configure pipelines as well.
For sustainable utilization of workflow template, the consumer shall also have the capability to browse and submit workflow template from/to a template repository. 
5.A.1.2.2	Management of an ML workflow
An ML workflow is created in the context of a specific project space to differentiate consumers or LCM projects. The consumer defines project name, description and claim project members, manages the ML workflows and reviews execution logs. An ML workflow could be a logic management entity containing a group of ML pipelines. The ML pipelines represent MnSs with specific sequence, e.g., a workflow contains the pipelines of ML pre-specialized training, ML testing, ML fine-tuning, ML testing, Reinforcement learning, ML testing. 
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Figure 5.A.1.1-1: Example of an ML workflow for training an OAM LLM 
The advantage of an ML workflow is its reusability, reduction of request, and the operator will have an overall insight when there is a large amount of ML models being trained, operating and updating. For example, the consumer creates a coverage optimization project task for a specific subnetwork ML model and wish to continuously ensure the stable iteration of ML model lifecycle, e.g., the LLM is used for network fault root-cause analysis and intelligent recovery. There perhaps are updating workflow, monitoring workflow or data collection workflow within the project.
The consumer should have the capability to to create, update, and delete ML workflow and configure the ML pipeline as the ML workflow component. The consumer may also wish to store some typical MLset the workflows template repository for further reuse.globally or within a specific project. For a global workflow template repository, it should be name contained in name space of subnetwork, managed function or management element. For a project specific repository, it should be name contained in the name space of such project. 
The consumer should have the capability to request to instantiate a workflow management instance by configure the workflow template. The consumer runs the workflow instance manually when a workflow is inactive. The consumer should also have the capability to active the workflows that start with a trigger policy. Once a workflow is active, it runs whenever its trigger conditions are met.
Besides, the consumer may want to control pipeline behaviors on how the policies for ML workflow should obey. For example, the consumer may want the ML pipeline returns an empty item even if the pipeline returns no data during execution. The consumer may also want the ML pipeline executes only once, with data from the first item it receives. The consumer may also want to set the policy rules when an execution fails or on error.

5.A.1.2.3	Management of workflow components
By utilizing the workflow template, the consumer shall have the capability to configure the components and triggers. The key components for a workflow including ML pipeline, Trigger Policy and connections.
Pipelines, as a managed entity, are the key building component of a workflow which perform a range of actions including starting the workflow, fetch and sending data, processing and manipulating data. The consumer should have the capability to create and store a pipeline, add a new pipeline to an empty workflow or existing workflow. A workflow shall have at least on pipeline. 
There are management service instances that produced by various ML related MnFs which may have the ability to consume input and produce outputs. The MnS producer should have the capability to validate the feasibility whether a management instance could be claimed as a pipeline so that the MnS consumer could choose an existing management instance to be claimed as a pipeline. 
The producer of workflow orchestration should have the capability to allow a consumer to control pipeline behaviors on how the policies for ML workflow should obey. For example, the consumer may want the ML pipeline returns an empty item even if the pipeline returns no data during execution. The consumer may also want the ML pipeline executes only once, with data from the first item it receives. The consumer may also want to set the policy rules when an execution fails or on error.
Trigger policy, as a managed entity (e.g., see TS 28.105, the consumer may set up the threshold for MnS producer-initiated ML model -training or retraining), are the logic entity to trigger the workflow in response to events or conditions. The consumer should have the capability to add or select a trigger policy to a certain workflow. The MnS consumer should have the capability to subscribe to ML services exposed and ML related instances produced by all MnS producers related to ML model lifecycle.
Connection establishes a link between pipelines to route data through the workflow. A connection between two Pipelines passes data from one pipeline’s output to another pipeline’s input.
5.A.X.4	Potential requirements
REQ- AIML _WORKFLOW-1: The MnS producer of management of ML workflow should have a capability to enable an authorized MnS consumer to create, store, update, and delete an ML workflow templates.
REQ-AIML_WORKFLOW-2: The MnS producer of management of ML workflow should have a capability to enable an authorized MnS consumer to configure pipelines within a workflow template, including execution logic, pipeline sequencing, classification, version, instructions, and metadata, etc.
REQ-AIML_WORKFLOW-3: The MnS producer of management of ML workflow should have a capability to enable an authorized MnS consumer to browse workflow templates from a template repository and submit workflow templates to the repository for reuse. 
REQ-AIML_WORKFLOW-42: The MnS producer of management of ML workflow should have a capability to configure enable an authorized MnS consumer to create, associate, configure and delete an ML pipeline within the a specific workflow identify the instances related to ML lifecycle that could be claimed as a ML pipeline.
REQ-AIML_WORKFLOW-5: The MnS producer of management of ML workflow should have the capability to enable an authorized MnS consumer to active or inactive of the automation of an ML workflow.
REQ-AIML_WORKFLOW-63: The MnS producer of management of ML workflow should have the capability to excuteexecute the ML workflow based on trigger policy configured by the MnS consumer.
REQ-AIML_WORKFLOW-7: The MnS producer of management of ML workflow should have a capability to enable an authorized MnS consumer to configure workflow components, including pipelines, trigger policies, and connections. 
REQ-AIML_WORKFLOW-8: The MnS producer of management of ML workflow should have a capability to enable an authorized MnS consumer to create and store pipelines, and to add pipelines to new or existing workflows.
REQ-AIML_WORKFLOW-9: The MnS producer of management of ML workflow should have a capability to enable an authorized MnS consumer to control ML pipeline behaviors.
5.A.X.5	Possible solutions


* * * End of Changes * * * *
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