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2	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

	
	
	

	
	
	

	
	
	


Dependency on non-3GPP (draft) specification: 

3	Justification
Cross-domain AI is to safely use local data from different domains to perform AI operations (AI training and inference) for the same (group) user. Since the same training and inference tasks often involve data from different domains, cross-domain AI training and inference is an inevitable trend in the development of AI technology in the future
Two important aspects for Cross-domain AI are identified as following:
1) Vertical Federated Learning (VFL) 
VFL is a federated learning setting where multiple parties with different features about the same set of users jointly train machine learning models without exposing their raw data or model parameters [1]. The Horizontal Federated Learning (HFL) has already been well studied in R18. However, due to the differences in term of data partitions, HFL and VFL adopt very different training approaches, as
· HFL refers to the FL setting where participants share the same feature space while holding different samples
· VFL refers to the FL setting where datasets share the same samples/users while holding different features.


For VFL, each party keeps both its data and model locally but exchanges intermediate computed results. Each party in the VFL owns a separate local model after training. Therefore, the VFL also performs collaborative inference which is different than the HFL.
Based on the background information above, VFL is one typical method to support the 5GS cross-domain AIML operation.
2) Mobile AI 
Mobile AI with device-NW collaboration is the future of AI application. It needs to use the data in different domains such as terminal, 5G network, application server to perform an accurate Mobile AI inference. 
Mobile AI has been used widely for on-device AGI service. The significant improvement in on-device computing power and efficiency is an important guarantee for the AGI large model. The near-future processor is expected to support local running of large-scale models with up to tens of billions of parameters

[image: ]

Compared to traditional AI studied in R18/19 AMMT, the Mobile AI is special in the following aspects:
1) new data transmission characteristics
· Mobile AI focus on the requirements for the round-trip transmission KPI, such as latency and reliability for a certain amount of tokens
· Transmission of LCM (Life cycle management) data is important to be better supported by 5G system
2) require Contextual information exposure
· The contextual information (e.g., QoS prediction) helps to perform an accurate inference result and also fine-tune large models on demand
· Under the premise of data privacy, 5G system perform contextual information exposure
3) require Efficient exposure to device
· For mobile AI, the decision-making point of is moved to device side
· Some of contextual information should be efficiently and in real-time exposed from 5G system to device, for a guaranteed user experience

4	Objective
[bookmark: _Hlk95813769]Based on the justification above and the discussion paper S1#240015, it is proposed to study 5GS assisted cross-domain AI with the following objectives:
Part-a: Study 5GS assisted Vertical-FL
· Identify the high-value use case and scenario using cross-domain AI (for example, what input data from domains and what prediction/statistics can be made) , including leveraging data in different domains including UE, 5G core, AS for model training and inference
· Study the functional requirements, e.g. how the 5G system helps to find the correct V-FL members and perform data alignment
· Study the KPI for model provisioning and charging aspect
Part-b: Study 5GS assisted Mobile AI
· Data transmission characteristics: data transmission pattern for mobile AI, e.g. round-trip KPI, LCM data transmission.
· Contextual information exposure: what contextual information can be exposed to 3rd party application
· Efficient exposure to device: method and authorization for UE to efficiently acquire information
Security and privacy aspect for both a) and b)
Charging aspect for both a) and b)
Note: The study should avoid overlaps with stage-2/3 work ongoing in Rel-19.

5	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#
	Rapporteur

	“Internal TR”
	22.XXX
	Study on 5GS assisted Cross-domain AI
	TSG#106 (December 2024)
	TSG#107
(March 2025)
	



	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)
Yang Xu (xuyang@oppo.com), OPPO


7	Work item leadership
SA1

8	Aspects that involve other WGs
RAN may need to deal with radio transmission and receiving.
SA2 may need to upgrade the system architecture.
SA3 may need to deal with security aspect.
9	Supporting Individual Members
	Supporting IM name

	China Telecom

	China Unicom

	Kyongji University

	OPPO

	Tencent

	Toyota

	Xiaomi
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