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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 Federated Machine Learning for Mobile Network Management
Acronym: FS_FML_MGMT 
Unique identifier: 
 
Potential target Release: Release 18. 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan.
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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

	900010
	Work Item on enablers for Network Automation for 5G - phase 2
	AI/ML in 5GC

	910027 
	Work Item on enhancements of Management Data Analytics Service
	AI/ML for MDA


3
Justification
The in-depth development of intelligence in the mobile network field is playing a vital role in improving network efficiency and optimizing network operations and maintenance. When collecting data from various sources to train an artificial intelligence (AI)/machine learning (ML) model, new challenges have to be considered, e.g. the issues of data islands, data privacy as well as the efficiency of data transmission. This has a significant impact on AI/ ML technologies that are based on big data.

5G network management system is expected to provide end-to-end network services to different customers and especially achieve intelligence management both inside a specific network domain and cross domain. In distributed network scenario, network nodes e.g. edge computing nodes are deployed separately, when performing end-to-end network management, it is difficult for a single domain or cross-domains to centralize all the required network data that are distributed in different areas. Not to mention that in the case of privacy protection, distributed data cannot be transmitted to centralized nodes. Moreover, in the distributed scenario, the AI/ML model will be deployed both in the centralized node e.g. cross domain to perform complex end-to-end processing and the distributed node e.g. single domain to perform inter-domain network data processing. It is necessary for the existed network management system to manage AI/ML model and related network resource in single domain and cross domain, and enhance the capability of aggerating and training AI/ML model in separated network domains.
Federated learning is a technology which has already drawn the attention of the ICT industry. In the field of tele-communication, it can help operators to solve the issues of data islands and data privacy protection when performing AI enabled network management. By introducing this new technology, massive amounts of network data in different domains do not need to be aggregated to the server to perform centralised modelling. Instead, multiple domains can build and use machine learning models without disclosing the specific private data separately, and then the data from different domains can be collaborated together to achieve high-efficiency and high-quality network management based on the AI/ML systems. Therefore, federated learning helps train the model complying with the data privacy protection policies and may also reduce data transmission costs for network management. 
Therefore, it is urgent and necessary for SA5 to study on whether federated learning can be the solution to solve the issues of AI enabled network management when considering data islands and data privacy protection. The scenarios, use cases, potential requirements and the relationship to the AI/ML related work items are considered when necessary.
4
Objective

The objective of this study will focus on how the federated learning can be used inside the network management system on the following aspects:
· Identify the potential scenarios and corresponding requirements from the federated machine learning. 

· Investigate the potential solutions and procedure for federated machine learning management.
· Investigate how to manage distributed computing nodes of federated machine learning.
· Identify the recommendations for the normative work.
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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#
	Rapporteur

	Internal TR


	28.XXX
	Study on Federated Machine Learning for Mobile Network Management
	Dec 2022(SA#98)
	June 2023(SA#100)
	TBD


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
{Note 2: The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".}
	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)
TBD
7
Work item leadership

SA WG5
8
Aspects that involve other WGs
Co-ordination with SA2, ETSI ZSM where appropriate. 
9
Supporting Individual Members
	Supporting IM name

	CMCC

	ZTE

	AsiaInfo

	

	

	


