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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Study on 5G System Support for AI/ML-based Services
Acronym: FS_5GAIML 
Unique identifier: 

Potential target Release: Release 18 
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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
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 Items (if any)

	Unique ID
	Title
	Nature of relationship

	860009
	Study on traffic characteristics and performance requirements for AI/ML model transfer in 5GS
	SA1 Release 18 study of use cases and potential performance requirements for 5G system support of Artificial Intelligence AI/ML model distribution and transfer (download, upload, updates, etc.), and identification of traffic characteristics of AI/ML model distribution, transfer and training for various applications, e.g. video/speech recognition, robot control, automotive, other verticals


3
Justification
The AMMT study (AI/ML Model Transfer) in stage-1 has been completed and it is related to how the 5GS supports the transmissions of AI/ML-based services over the application layer. The study addresses use cases and potential performance requirements for 5G system support of application layer Artificial Intelligence (AI)/Machine Learning (ML) model distribution and transfer (download, upload, updates, etc.), and identifies traffic characteristics of AI/ML model distribution, transfer and training for various applications, e.g. video/speech recognition, robot control, automotive, other verticals. Crucially, many of these requirements assume application AI/ML service support at the UE, which is currently not specified for the 5GS: while Rel-17 5GS plans to support AI/ML training and inference within the 5GC via NWDAF for network automation purposes, there is no support for device-based application AI/ML training or inference services. This prevents the UE from providing inference feedback to the application function or vice versa via the assistance of 5G system. Hence, an evolution of the 5GS is required to provide intelligent transmission support for application AI/ML-based services as proposed in the AMMT study.    
The intent of this study is to focus on 5GS architectural and functional extensions so that service providers can leverage 5GS as the intelligent transmission platform to support AI/ML-based services.
4
Objective

The intent of this study is to focus on enabling the AI/ML Services & Transmissions via 5GS assistance to support AI/ML model distribution, transfer, training and real-time control for various applications as defined by SA1 Rel-18 AMMT requirements, e.g. video/speech recognition, robot control, automotive etc. 

The following describes the objectives of this study on how the service providers could leverage 5GS as the platform to provide the intelligent transmission support for application layer AI/ML operation. 

· Objective 1: Study the following possible architectural and functional extensions to support Application layer AI/ML operation that involves device-based application ML training/inference and system monitoring feedback from 5GS.
· Support the Application layer local training of a model at the AI/ML model user (e.g. application client running on the UE) and an Application layer inference feedback from the AI/ML model user to the AI/ML model provider (i.e. AF). 
· Support monitoring of resource utilization in the 5G system relevant to the UE in order to support Application AI/ML operation with AI/ML model provider.  
· Investigate any potential architectural requirements to provide security and privacy support for Application layer AI/ML operation (e.g. AKMA).
· Objective 2: Study possible charging requirements, QoS, Policy enhancements to support Application AI/ML operational traffic while supporting regular (non Application-AI/ML) 5GS user traffic.
· Objective 3: Study the following possible 5GS information exposure extensions:
· 5GS information exposure extensions in 5GC to provide UE and/or network condition and performance prediction (e.g. location, QoS, load, congestion, etc.) and notification to application server to assist the Application AI/ML operation.
· Additional enhancements of 5GS exposure capabilities (e.g. expected UE activity behaviors, expected HO behavior, expected UE mobility, etc.) based on Application AI/ML operation. 

· Any extension to the communications from 5GC to UE to support the UE for the local Application AI/ML inference operation

Note: Any potential impact towards NWDAF will be coordinated with eNA study in Rel-18. 
· Objective 4: Study how to enable UEs and Application Servers to support collaborative Application AI/ML based Federated Learning (FL) operation involving model sharing and identify whether, and if so, what kind of enhancement of 5GS is needed to facilitate FL operation.

The functionalities above are based on SA1 Rel18 AMMT study. 

The time budget for this study is estimated at 9 TUs.
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Expected Output and Time scale

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

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

	TR
	23.xxx
	Study on 5G System Support for AI/ML-based Services
	TSG#96 (Jun 2022)
	TSG#97 (Sep 2022)
	


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

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)
Tricci So, OPPO, tricci.so@oppo.com (work planning)
David Gutierrez Estevez, Samsung, d.estevez@samsung.com (TR editing)
NOTE:  Further roles and responsibilities are TBD once the technical objectives have been agreed. 
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Work item leadership

SA2 
8
Aspects that involve other WGs
Alignment with relevant requirements from SA1 normative work on traffic characteristics and performance requirements for AI/ML model transfer in 5GS.

Close alignment is expected with SA4 to further enhance data collection procedure from UE. 
Coordination is expected with SA3 to support security, privacy and integrity issues.

Any management aspects on Charging and OAM are to be addressed in SA5.
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Supporting Individual Members
	Supporting IM name

	OPPO

	Samsung

	vivo

	Xiaomi

	Tencent
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