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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
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Unique identifier: 
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Unique identifier:


{A number to be provided by MCC at the plenary} 

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}

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
	

	No
	
	
	
	
	

	Don't know
	X
	X
	
	
	X


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)

	N/A
	
	
	


2.3
Other related Work Items and dependencies

{List here other Work Items which relate to the proposed one, such as a Work Item in an earlier Release if further enhancing the feature from the previous Release)}

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


Dependency on non-3GPP (draft) specification:

{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency}

3
Justification

Digital twin as a new technology which can make full use of physical model, sensor update, operation history and other data to complete the mapping in the virtual space, thereby reflecting the full lifecycle of the corresponding physical network process. 
Digital twin technology has been firstly used by the US Department of Defence to perform the health maintenance and protection of aerospace vehicles. By establishing a model of the real aircraft in the digital space, the real state of the aircraft can be completely synchronized through sensors, so that after each flight, according to the existing structure of the structure and the past load, whether the aircraft needs repairs and whether it can withstand the next mission load and so on can be analysis and evaluated timely.
Apart from the aerospace field, digital twin technology has also been widely used in product design, manufacturing, medical analysis and the other industries. Some standardization organizations have also started the digital twin related research. For example, ETSI is studying Digital Twin as an enabling technology in the fields of autonomous driving and industry 4.0. ISO is studying the digital twin manufacturing framework. ITU-T is studying the requirements and architecture of digital twin network. IETF has also triggered the discussion of digital twin network which focus on the concepts and architecture.
For mobile network, digital twin can be used construct a digital twin network as a virtual representation of the physical network, the digital twin network management system can integrate all existing data from network management system to create an accurate digital network simulation platform in real time, which can digitally show the running status and health state of the network infrastructures including physical network devices, logical network devices, ports, links etc. The potential scenarios for digital twin technology to enhance the 3GPP management system for example, the digital twin technology can help for efficiently simulation of the network operation, the configuration and policy decided by the management and orchestration system can be verified before the deployment. By using this Mns, management and orchestration system can get the result of verification and optimize configuration and avoid to make the failures of actual network. It benefits for the network management optimization and reducing the cost of new technology research and development in the telecommunications industry and shortening the research and development cycle of new technologies
Data collection can be a basis for building a digital twin network. As a digital mirror of the physical network, the more comprehensive and accurate the data, the more high-fidelity the digital twin network can restore the physical network. However, the scale of the physical network is huge, the equipment forms are diverse, the traffic information is complex and changeable, and it is very difficult to collect the full amount data. Therefore, on the basis of satisfying the application, the collection method, the type, frequency of data collection should be required to meet the application of the digital twin network. Furthermore, when data modelling for a specific network application, the required data should be efficiently obtained from different network part. Only by comprehensively and efficiently collecting the data required by the model can an accurate data model be built and provide good services for the target application.
Digital twin can do both offline and online process, for offline work can do verification for new configurations before delivery to network. For during operation, when a network service failure occurs during network operation, based on different kind of models, it can not only go back to the “past” network, but also go back to the “past” of network equipment through the network element model, thus realizing the lifecycle correlation analysis of the network server and equipment. 
If we want to use Digital Twin to optimise or improve network management, several issues need to be discussed:

Issue 1: what is concept of digital twin for mobile network and how can apply it to 3GPP;

Issue 2: enhance existed management to support Digital Twin usage, whether other management aspects need to introduced to support digital twin;

Issue 3: What is potential scenarios, use cases and corresponding requirements for management and orchestration purposes based on digital twin of the 5G network;

Issue 4: what kind of benefits can digital twin bring to 3GPP network management and orchestration 
Therefore, it is necessary for SA5 to take more detailed studies on how does the network management support the digital twin and evaluate whether this technology can bring some value to 3GPP network management and orchestration. 
4
Objective

The objective of this study will focus on the following aspects:
· Study the concept of digital twin for mobile network 
· Identify the potential scenarios, use cases and corresponding requirements for management and orchestration purposes based on digital twin of the 5G network. This also includes identifying the network domain, function or feature which needs to be managed using digital twin.  
· Investigate the potential enhancements (e.g., new interfaces) and extensions (e.g., data collection type, frequency and methods) of the MnSs to support the management and orchestration based on digital twin of the identified 5G network.

· Evaluate benefits of using digital twin technology for 3GPP network management and orchestration.
· 
· Recommendations for the normative work.
Note：The internal processes and algorithms inside network functions/elements are proprietary which will not be considered to expose when constructing and managing digital twin network.
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


	28.XXX
	Study on management aspect of Digital Twin Network
	Dec 2022(SA#98)
	June 2023(SA#100)
	Yushuang Hu, China Mobile, huyushuang<at>chinamobile<dot>com


{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

	
	
	
	


6
Work item Rapporteur(s)

Hu, Yushuang, China Mobile (huyushuang<at>chinamobile<dot>com).
7
Work item leadership

SA WG5
8
Aspects that involve other WGs

Co-ordination with SA2, RAN3 where appropriate. 
9
Supporting Individual Members

	Supporting IM name
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