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[bookmark: foreword][bookmark: _Toc55814324]
Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: introduction][bookmark: scope][bookmark: _Toc55814325]
1	Scope
The present document provides descriptions of principles for RAN intelligence enabled by AI, the functional framework (e.g. the AI functionality and the input/output of the component for AI enabled optimization) and use cases and solutions of AI enabled RAN.
The study is based on the current architecture and interfaces.
[bookmark: references][bookmark: _Toc55814326]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".
[bookmark: definitions][bookmark: _Toc55814327]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc55814328]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].
· Data collection: Data collected from the network nodes, management entity or UE, as a basis for ML model training, data analytics and inference.
· ML Model: A data driven algorithm by applying machine learning techniques that generates a set of outputs consisting of predicted information, based on a set of inputs 
· ML Training: An online or offline process to train an ML model by learning features and patterns that best present data and get the trained ML model for inference.
· ML Inference: A process of using a trained ML model to make a prediction or guide the decision based on collected data and ML model.

Editor Note: Definition of each terminology might be updated to align with other working groups, in order to have common or unified definition on AI/ML related terminology.

[bookmark: _Toc55814329]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc55814330]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].
<ABBREVIATION>	<Expansion>
[bookmark: clause4][bookmark: _Toc55814331]4	General Framework
Editor Note: high level principles for RAN intelligence enabled by AI, the functional framework (e.g. the AI functionality and the input/output of the component for AI enabled optimization)
[bookmark: _Toc55814332]4.1	High-level Principles 
The following high level principles should be applied for AI-enabled RAN intelligence:
· The detailed AI/ML algorithms and models for use cases are out of RAN3 scope.
· The study focuses on AI/ML functionality and corresponding types of inputs/outputs. 
· The input/output and the location of AI inference should be studied case by case.
· Training aspects are FFS
· NG-RAN is prioritized; EN-DC is included in the scope. FFS on whether MR-DC should be down-prioritized.
· A general framework and workflow for AI/ML optimization should be defined and captured in the TR. The generalized workflow should not prevent to “think beyond” the workflow if the use case requires so.

[bookmark: _Toc55814333]4.2	Functional Framework
Editor Note: the details for the framework below is FFS including whether Actor and Subject of action should be in one box or separate, whether feedback from action to Model training host is needed, the name in each box is from functionality or from processing point of view, the feedback from Subject of action to the Data sources is Performance feedback or Model performance feedback and other possible refinement.


Figure 4.2-1: Functional Framework for RAN Intelligence
Editor Note: figure is FFS.

[bookmark: _Toc55814334]5       Use Cases and Solutions for Artificial Intelligence in RAN
[bookmark: _Toc55814335]5.1	Use case 1
[bookmark: _Toc248178753][bookmark: _Toc527969759][bookmark: _Toc7688][bookmark: _Toc55814336][bookmark: _Toc527969760][bookmark: _Toc18507][bookmark: _Hlk46760209]5.1.1	Use case description
Editor Note: capture the description of use case
[bookmark: _Toc55814337]5.1.2	Solutions and standard impacts
Editor Note: Capture the solutions for the use case, including potential standard impacts on existing Nodes, functions, and interfaces
[bookmark: _Toc55814338]5.X	Use case X
[bookmark: _Toc55814339]5.X.1	Use case description
Editor Note: capture the description of use case
[bookmark: _Toc55814340]5.X.2	Solutions and standard impacts
Editor Note: Capture the solutions for the use case, including potential standard impacts on existing Nodes, functions, and interfaces

[bookmark: _Toc55814341]6	Conclusion
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