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[bookmark: foreword][bookmark: introduction][bookmark: _Toc2086433][bookmark: _Toc103780453]
Foreword
[bookmark: spectype3]This Technical Specification 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.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: _Toc103780454]Introduction
This clause is optional. If it exists, it shall be the second unnumbered clause.
[bookmark: scope][bookmark: _Toc103780455]
1	Scope
[bookmark: references]The present document studies the Artificial Intelligence / Machine Learning (AI/ML) management capabilities and services for 5GS where AI/ML is used, including management and orchestration (e,g., MDA, see TS 28.104 [2]) and 5G networks (e.g., NWDAF, see TS 23.288 [3]).
[bookmark: _Toc103780456]2	References
[bookmark: definitions]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". 
[bookmark: _Toc2086437][bookmark: _Toc103780457]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc2086438][bookmark: _Toc103780458]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].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc2086439][bookmark: _Toc103780459]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc2086440][bookmark: _Toc103780460]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: _Toc95724042][bookmark: _Toc103780461][bookmark: _Toc95724043]4	Concepts and overview
[bookmark: _Toc103780462]4.1	Overview
[bookmark: _Hlk99022162]Artificial Intelligence/Machine Learning (AI/ML) techniques are being embraced by telecommunication service providers around the world to facilitate enabling the existing and the new challenging use cases that 5G offers. AI/ML capabilities are being increasingly adopted in mobile networks as a key enabler for wide range of features and functionalities that maximise efficiency and bring intelligence and automation in various domains of the 5GS. For example, these include the Management Data Analytics (MDA) in the management and orchestration [1], the Network Data Analytics Function in the 5G core network domain [3]. 
The AI/ML-enabled functions in the 5GS use the AI/ML model for inference and in order to enable and facilitate the AI/ML adoption, the AI/ML model needs to be created and then managed during its entire lifecycle. 
To enable, facilitate and support AI/ML-capabilities in the 5GS, the following management capabilities are studied in this report:
· Validation of AI/ML model and AI/ML-enabled function
· Testing of AI/ML model and AI/ML-enabled function (before deployment)
· Deployment of AI/ML model (new or updated model) and AI/ML-enabled function
· Configuration of AI/ML-enabled function
· Performance evaluation of AI/ML-enabled function

[bookmark: _Toc103780463]5	Use cases, potential requirements and possible solutions
[bookmark: _Toc50630200][bookmark: _Toc66877266][bookmark: _Toc103780464]5.1	AI/ML model performance management
[bookmark: _Toc103780465]5.1.1	Description
During AI/ML model training, test and deployment, the AI/ML model performance evaluation and management is needed. The related performance indicators need to be collected and analyzed. The purpose of AI/ML performance management is to find the problem, figure out what the problem is, and fix it in time to make sure the model can be trained, tested, and deployed healthy.
[bookmark: _Toc66877268][bookmark: _Toc50630202][bookmark: _Toc103780466]5.1.2	Use cases
[bookmark: _Toc103780467]5.1.2.1	AI/ML model performance indicators 
The AI/ML model performance indicators related to AI/ML model training, test and deployment need to be defined. The indicators mainly include three aspects:
Resource-related indicators:  the performance indicators of the system that the model trains or deploys.
Model-related indicators: performance indicators of the model itself.
[bookmark: _Toc50630203][bookmark: _Toc66877269]Service-related indicators: the running state indicators of the launched model.
These indicators need to be precisely defined. For different service, some indicators can be selected for evaluation. For example, resource-related indicators and model-related indicators may be selected in the training phase, while service-related indicators may be selected in the deployment phase. The AI/ML MnS producer should first determine which indicators are needed and then use these indicators for evaluation.
[bookmark: _Toc103780468]5.1.3	Potential requirements
REQ-MODEL_PERF-CON-1		The AI/ML MnS producer should have a capability to define performance indicators of AI/ML model and select some indicators based on the service.
[bookmark: _Toc50630204][bookmark: _Toc66877270][bookmark: _Toc103780469]5.1.4	Possible solutions
TBD

[bookmark: _Toc103780470]
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