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Title:  	Study on AI enabled 5G System

Acronym:	FS_5GAI

Unique identifier:	
{A number to be provided by MCC at the plenary} 
Potential target Release:	Rel-19

1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	
	
	
	
	

	Don't know
	X
	
	
	
	X



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
{Tick one or more box(es). The full structure of all existing Work Items is shown in the 3GPP Work Plan in https://ftp.3gpp.org/Information/WORK_PLAN} 
	X
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

2.2	Parent Work Item
 
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	



2.3	Other related Work Items and dependencies

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	940084
	Study on Artificial Intelligence (AI)/Machine Learning (ML) for NR air interface
	RAN1 study item with use cases and requirements for enhancement of 5GS architecture

	941010
	Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN
	RAN3 study item with use cases and requirements for enhancement of 5GS architecture

	941110
	Core part: Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN
	RAN3 study item with use cases and requirements for enhancement of 5GS architecture



Dependency on non-3GPP (draft) specification:

3	Justification
Introducing AI/ML (Artificial Intelligence and Machine Learning) to 3GPP (3rd Generation Partnership Project) can bring several benefits to the development and optimization of mobile communication networks, for example,  
· Improved network performance, since AI/ML can analyse large amounts of data from the network to identify patterns and trends, enabling better resource allocation, load balancing, positioning and interference management. This can lead to improved network performance, including higher data rates, lower latency, and better coverage.
· Network automation, since AI/ML can enable more intelligent and automated network management, reducing the need for manual intervention and allowing operators to focus on more strategic tasks. 
· Energy efficiency, AI/ML can optimize the use of network resources, leading to reduced energy consumption and lower operational costs for network operators.
In Rel-18, RAN1 has “Study on Artificial Intelligence (AI)/Machine Learning (ML) for NR air interface” (RP-221348), which has started to study the AI framework to enable performance improvement by using AI models in UE/NG-RAN in order to support following scenarios, e.g., AI based CSI, AI based beam management and AI based positioning. Based on the different Model disctibution, Model storage location and Training location, six use cases are identified as:

	Case
	Model distribution (delivery/transfer)
	Model storage location
	Training location

	y
	model delivery (if needed) over-the-top
	Outside 3gpp Network
	UE-side / NW-side / neutral site

	z1
	model transfer in proprietary format
	3GPP Network 
	UE-side / neutral site 

	z2
	model transfer in proprietary format
	3GPP Network 
	NW-side 

	z3
	model transfer in open format
	3GPP Network 
	UE-side / neutral site

	z4
	model transfer in open format of a known model structure at UE
	3GPP Network 
	NW-side 

	z5
	model transfer in open format of an unknown model structure at UE
	3GPP Network 
	NW-side 


Note: neutral site is refering to 3rd party.
RAN2 has studied different solutions to support the AI Model distribution from gNB to UE, from CN/LMF to UE, and from Server (e.g., OAM, OTT) to UE, by using Control Plane and User Plane solutions. RAN2 has concluded that the general AI/ML framework consist of, (i) Data Collection, (ii) Model Training, (iii) Model Management, (iv) Model Inference, and (v) Model Storage. 
RAN3 also has “Study Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN” (RP-220635), which has started to study on specify data collection enhancements and signaling support within existing NG-RAN interfaces and architecture for the following scenarios, e.g. AI/ML-based Network Energy Saving; AI/ML-based Load Balancing; AI/ML-based Mobility Optimization. For the deployments of RAN intelligence, following scenarios may be supported in R18: 
· 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.
However currently 5GS doesn’t support the use cases identified by RAN1/2/3 study items, 5GS architecture needs to be enhanced to support, e.g., Lifecycle management (LCM) for AI models, AI model storage, AI model training, AI model distribution (e.g., to UE/NG-RAN/5GC NF(s)); Performance monitoring, Data collection, etc. 5GS architecture cannot support the AI/ML framework concluded in RAN2. SA2 needs to study how to distribute these entities (i.e. Data Collection, Model Training, Model management, Model Inference and Model storage) to 5GS architecture.
Rel-17/18 SA2 has “Study on Enablers for Network Automation for 5G (FS_eNA_Ph2/3)”, which provides/consumes the AI models within NWDAF, and sharing the AI models between NWDAF(s) shown in the figure below. However currently the AI models are not supported to be shared by other 5GC NFs. It is benefit for NWDAF to share the AI models with other NFs, e.g., NG-RAN, 5GC NF(s) or UE.
· Analytics logical function (AnLF): performs inference, derives analytics information and exposes analytics.
· Model Training logical function (MTLF): trains Machine Learning (ML) models and exposes new training services.

 
4	Objective

This SID is aiming to introduce AI technologies to 5G System for the enhancement of radio resources management, positioning/location, etc. The potential Objective includes: 
· Identify the architecture impacts based on the use cases provided from RAN (i.e. Y, Z1-Z5)
· Study on How to distribute the entities of AI framework in RAN into 5G architecture, which consists of Data Collection, Model training, performance monitoring, Model interference, Model storage, etc. How to apply the AI enabled 5G architecture to support the scenarios identified by RAN [e.g., AI based CSI/beam management/position]
· The management/operations of AI models by the NG-RAN, 5GC NF or UE, including,
· AI models registrations/deregistration
· AI models creation/updates/removal
· AI storage/ AI models training/inference
· AI models distribution to the required NG-RAN, 5GC NF or UE, e.g. over user plane or control plane
· Data collection from UE/NG-RAN/5GC NF(s)/application server for AI models training.
· QoS mechanism enhancement to support, e.g., the delivery of AI models.
· Security

5	Expected Output and Time scale
{If this WID covers both stage 2 and stage 3, clearly indicate the different completion dates.}

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	23.xyz
	Study on AI enabled 5G System 
	(TBD)
	(TBD)
	{<FamilyName>, <GivenName>, <Company>, <email address>. See Note 2}

	
	
	
	
	
	





	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	

	
	
	
	



6	Work item Rapporteur(s)

7	Work item leadership
SA2

8	Aspects that involve other WGs
SA3 for the Security aspects, SA5 for the Charging aspects, RAN for the RAN related issues.

9	Supporting Individual Members

	Supporting IM name

	

	

	

	

	

	




