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1
Impacts

{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}

	Affects:
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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)

	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 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, information/data of the physical network can be updated/transmitted into the digital twin entities in real-time, and the digital twin entity can integrate all existing data and connecting physical systems in the network. Digital twin network is required to support open and standard interfaces with all the network functions and infrastructure of the physical network. Digital twin network can also 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 in management system can include:
1) Management on verification of network operations: e.g. For efficiently simulation of the network operation and deploy it to the physical network after full verification, the management system is required to support network service reconstruction in digital twin network with the same conditions and environments with the real network.  After the efficiently simulation, the management system can adjust the configuration on physical network. 

2) Management on holographic perspective of network topology and traffic: e.g. To support the verification of network operations, the management system is required to support: a) Input to digital twin network: network performance, topology, management data (e.g. configuration information), etc. Assuming digital twin network is controlled by network operators. 2)Real time communication between digital twin network and real network (maybe need new interfaces or reused the existing interfaces which equipment used to report to OAM).

3) Full lifecycle management of both equipment and network service: e.g. Construction of digital twin network includes not only the network service model, but also the network element model. The management system is required to support perform digital twin network management and orchestration based on the full lifecycle view on both equipment and network functions.

4) Optimization of real time close loop management: e.g. Digital twin network can be used as an additional node in the closed loop of the network management. Through network configuration adjustment and optimization in the digital twin network, real-time control, feedback and optimization of the physical network can be realized, and finally real-time closed-loop control of network self-learning, self-verification, and self-evolution can be achieved. But in this study will focus on discuss how to assist digital twin network management and orchestration by using the existed features.
Different from other industry applications, mobile network contains different domains, and the network functions in each domain are diverse, not to mention the different network layers brought about by the introduction of network function virtualization technology. 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: how to deal with vendor specific part and operator specific part in digital twin modelling;
Issue 4: what kind of benefits can digital twin bring to 3GPP management system

Therefore, it is necessary for SA5 to take more detailed studies on digital twin for network management and evaluate whether this technology can bring some value to 5G network management. 
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.
Here we plan to trigger the discussion of digital twin technology and evaluate use and benefits of digital twin technology in 3GPP management system.
4
Objective

The objective of this study will focus on the following aspects:
· Identify the concept of digital twin for mobile network 

· Identify the potential scenarios, corresponding requirements for digital twin in network management system. The potential scenarios can include:
1) Management on verification of network operations,

2) Management on holographic perspective of network topology and traffic,

3) Full lifecycle management of both equipment and network service,

4) Optimization of real time close loop management.
· Investigate whether other management aspects need to introduced to support digital twin

· Investigate the potential improvements and extensions for data collection type, frequency and methods to support digital twin.
· Evaluate use and benefits of digital twin technology in 3GPP.
· 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 Digital Twin in Network Management System
	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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