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1
Introduction

To support and facilitate the efficient deployment and operation of AI/ML capabilities/features with the suitable AI/ML techniques in 5GS (including management system, 5GC and NG-RAN), the ML model and AI/ML inference function need to be managed throughout their entire lifecycle.

The basic ML training capabilities and associated MnS have been defined in TS 28.105 [2] since Rel-17, while the other aspects of AI/ML management have been comprehensively studied in TR28.908 [1] which addressed a wide range of use cases, potential requirements, and possible solutions along with their evaluations for the additional AI/ML management capabilities. 

Rel-18 specifications, documented in TS28.105 [2] addressed many aspects of AI/ML management that have been studied in TR 28.908 [1], including the development of terminology and definitions, a general framework for the operational workflow encapsulating various life cycle management  operations for ML model (i.e., model training and testing, emulation, deployment, and inference), and a comprehensive number of detailed use cases for each phase of the operational workflow along with requirements and corresponding solutions.
2
Description
Rel-18 WID specified the AI/ML management capabilities (including use cases, requirements, and solutions (stage 2 NRMs and stage 3 OpenAPIs) for ML training (which also includes validation & testing), AI/ML emulation, ML model deployment and AI/ML inference phases of the AI/ML operational workflow as shown below for managing the entire lifecycle of the ML model and AI/ML inference function: 


[image: image1.emf]Sequence of the flow

Training 

phase

ML training

ML entity 

loading

ML testing

Deployment 

phase

Inference 

phase

AI/ML 

inference

ML emulation

Emulation

phase


Each operational phase in the workflow is supported by one or more AI/ML management capabilities as listed below:
-
ML training Phase

-
ML training: Training requested by consumer or producer, ML entity selection, Managing ML training process, Handling errors in data and in ML decisions, ML entity joint training, ML entity validation performance reporting, training data effectiveness reporting.
 -
Performance management for ML training and testing: Performance indicator selection for ML training and testing, ML entity performance indicators query and selection for ML training and testing, MnS consumer policy-based selection of ML entity performance indicators for ML training and testing.
 -
ML testing: Consumer or producer-requested ML entity testing, Joint testing of multiple ML entities.
-
AI/ML emulation phase

 -
AI/ML Inference emulation

-
ML entity deployment phase

 -
ML entity loading: Consumer requested ML entity loading, Control of producer-initiated   ML entity loading, ML entity registration.
-
AI/ML inference Phase
 -
AI/ML inference performance management: AI/ML inference performance evaluation, AI/ML performance measurements selection based on MnS consumer policy.
-
AI/ML update control: Availability of new capabilities or ML entities, Triggering ML entity update.
-
AI/ML inference capabilities management: Identifying capabilities of ML entities, Mapping of the capabilities of ML entities.
-
AI/ML inference capability configuration management: Managing NG-RAN AI/ML-based distributed Network Energy Saving, Managing NG-RAN AI/ML-based distributed Mobility Optimization, Managing NG-RAN AI/ML-based distributed Load Balancing.
-
Executing AI/ML Inference: AI/ML Inference History - tracking inferences and context.
The Rel-18 WID also documented AI/ML functionalities management scenarios which describe the possible locations of ML training function and AI/ML inference function.
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