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[bookmark: foreword][bookmark: _Toc129708866][bookmark: _Toc163479931]Foreword
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.

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: introduction][bookmark: scope][bookmark: _Toc163479932][bookmark: _Toc129708868]1	Scope
The present document provides the description and investigation of new AI/ML based use cases, i.e., Network Slicing and Coverage and Capacity Optimization, and its corresponding solutions, and initial analysis of Rel-18 leftovers.
[bookmark: references][bookmark: _Toc129708869][bookmark: _Toc163479933]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".
[x]	3GPP TS 38.300: " NR; NR and NG-RAN Overall Description".
[bookmark: definitions][bookmark: _Toc129708870][bookmark: _Toc163479934]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc163479935][bookmark: _Toc129708871]3.1	Terms
For the purposes of the present document, the terms given in 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 TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc129708872][bookmark: _Toc163479936]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>
[bookmark: _Toc129708873][bookmark: _Toc163479937]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
<ABBREVIATION>	<Expansion>
[bookmark: clause4][bookmark: _Toc129708874][bookmark: _Toc163479938]4	Use cases and Solutions
[bookmark: _Toc129708875][bookmark: _Toc163479939]4.1	AI/ML based Network Slicing
[bookmark: _Toc163479940]4.1.1	Use case description
Editor Note: Capture the description of use case
[bookmark: _Toc163479941]Support of network slicing in NG-RAN is defined in TS38.300 [x].
The NG-RAN plays a key role in taking mobility, load balancing and Radio Resources Management decisions for the purpose of meeting target requirements derived from the SLA of each supported network slice.
AI/ML function can analyze metrics related to network and UE level performance related to perform optimal resource management and mobility decisions for network slicing to meet the requirements.
4.1.2	Solutions and standard impacts
Editor Note: Capture the solutions for the use case, including potential standard impacts on existing Nodes, functions, and interfaces
4.1.2.1	Locations for AI/ML Model Training and AI/ML Model Inference
The following solutions can be considered for supporting AI/ML-based network slicing:
-	AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB.
-	AI/ML Model Training and AI/ML Model Inference are both located in the gNB.
In case of CU-DU split architecture, the following solutions are possible:
-	AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB-CU. 
-	AI/ML Model Training and Model Inference are both located in the gNB-CU.

4.1.2.4	Input data of AI/ML based Network Slicing:
To predict the optimized network slicing decisions, a gNB may need the following information as input data for AI/ML-based network slicing:
From local node: 
-	Measured/Predicted radio resource status per slice
-	Measured/Predicted slice available capacity
-	Legacy predicted UE trajectory

From neighbouring gNBs:
-	Measured/Predicted radio resource status per slice
-	Measured/Predicted slice available capacity

From the UE:
-	UE measurement report (e.g., UE RSRP, RSRQ, SINR measurement, etc), including cell level and beam level UE measurements
4.1.2.5	Output data of AI/ML based Network Slicing:
AI/ML-based network slicing model in a gNB can generate following information as output:
· Predicted radio resource status per slice
· Predicted slice available capacity
· Resource management decisions for resources within RRM policies (used by gNB internally)
· Slice aware mobility decisions (used by gNB internally)

4.1.2.6	Feedback of AI/ML based Network Slicing:
To optimize the performance of AI/ML-based network slicing model, following feedback can be considered to be collected from gNBs:
· Measured Radio resource status per slice 
· Measured Slice available capacity 
· Legacy UE performance feedback for those UEs handed over from the source gNB

4.1.2.7	Potential standard impacts:
Following standard impacts is listed for subsequent Rel-19 normative work compared with what was specified during Rel-18.
Xn interface:
· Enhanced existing procedure to collect predicted information between gNBs:
· Predicted radio resource status per slice
Predicted slice available capacity
[bookmark: _Toc163479942]4.2	AI/ML based Coverage and Capacity Optimization
[bookmark: tsgNames][bookmark: _Toc163479943][bookmark: _Toc129708877]4.2.1	Use case description
Editor Note: Capture the description of use case
The objective of NR Coverage and Capacity Optimization (CCO) function is to detect and resolve or mitigate CCO issues. An NG-RAN node may autonomously adjust within and switch among coverage configurations. When a change is executed, a NG-RAN node may notify its neighbour NG-RAN nodes with the list of cells and SSBs with modified coverage included.
In the legacy CCO solution, a reactive approach is used: when the gNB (gNB-CU in case of CU-DU split architecture) detects a CCO issue which negatively impacts network and UE performance after it has already occurred, the gNB (gNB-DU in case of CU-DU split architecture) attempts to resolve or mitigate it. 
With an AI/ML based CCO, a more proactive approach is used to prevent (or limiting at an early stage) the rise of a CCO issue with the consequent degradation of network (and UE) performance.

[bookmark: _Toc163479944]4.2.2	Solutions and standard impacts
Editor Note: Capture the solutions for the use case, including potential standard impacts on existing Nodes, functions, and interfaces
4.2.2.1 Locations for AI/ML Model Training and AI/ML Model Inference
The following solutions can be considered for supporting AI/ML-based CCO:
- AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB.
- AI/ML Model Training and AI/ML Model Inference are both located in the gNB. 
In case of CU-DU split architecture, the following solutions are possible:
- AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB-CU. 
- AI/ML Model Training and Model Inference are both located in the gNB-CU.

[bookmark: _Toc163479945]5	Rel-18 Leftovers and solutions
Editor Note: Such topics are listed here for further selection/down selection for normative work.
[bookmark: _Toc163479946]5.1	Mobility optimization for NR-DC
Editor Note: Capture the description and its potential standard impacts.
[bookmark: _Toc163479947]5.2	Split architecture support for Rel-18 use cases
Editor Note: Capture the description and its potential standard impacts.
[bookmark: _Toc163479948]5.3	Energy saving enhancements
Editor Note: Capture the description and its potential standard impacts.
[bookmark: _Toc163479949]5.4	Continuous MDT collection targeting the same UE across RRC states
Editor Note: Capture the description and its potential standard impacts.
[bookmark: _Toc163479950]5.5	Multiple-hop UE trajectory across gNBs
Editor Note: Capture the description and its potential standard impacts.
[bookmark: _Toc163479951]6	Conclusion
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