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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 Digital Twin for Network Provisioing
Acronym: FS_DT_NP 
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}

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

With the promotion of 5G technology, Internet of Things and Cloud Computing, the network operation and maintenance is becoming more complex due to higher complexity of network. When introducing new network capability or performing network operation, the influence to the existed network and network services need to be considered in order to avoid the higher risk of network failure, traditional network demonstration and validation in trial network will have higher network cost. Therefore, it is quite necessary to find an effective solution for the network to meet the challenges. 

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 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 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. It is worth mentioning that for intelligence network management, through AI/ML, big data and cloud technology, digital twin network can help analyse all kinds of precise measurement data and service behaviours collected in the whole life cycle of network operation and maintenance management, and all the network management operations can be first validated inside the digital twin network without affecting the current network status, so as to improve the reliability and accuracy of  network management.
For network provisioning phase, digital twin network can be used to assist the validation of network decisions and evaluate the results of related network operations.
In the preparation phase and commissioning phase, network slice design solution can be firstly deployed/demonstrated in digital twin network to make sure the network performance can satisfy customer’s requirements. The It can be used as a new method to perform feasibility check.
In the operation phase, the workflows e.g. changes of NSI capacity, changes of NSI topology, NSI reconfiguration all require extreme network certainty and reliability. Digital twin network can be used in this phase to reduce the human participant in these workflows and achieve digitalised process as much as possible.
In the decommissioning phase, if a NSSI is shared by different network slice instances, the termination of one network slice instance will trigger the request to NFVO for updating related NS instance (e.g. scaling-in). Digital twin is possible to be used to whether the related operations will affect other running NSIs.
Therefore, it is useful for SA5 to take more detailed studies on digital twin network management and evaluate whether this technology can bring some value to achieve validation in 5G network provisioning .
4
Objective

The objective of this study will focus the following aspects:
· Identify the potential scenarios, corresponding requirements and possible solutions by introducing digital twin in network provisioning.
· Investigate the potential improvements and extensions for network provisioning based on validation inside digital twin network.
· 
· Identify how to specify network management services related to digital twin network.
· Identify 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 Network Management
	Dec 2022(SA#98)
	June 2023(SA#100)
	Xiaowen Sun, China Mobile, sunxiaowen<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)

Sun, Xiaowen, China Mobile (sunxiaowen<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

	CMCC

	ZTE

	AsiaInfo

	Huawei

	China Unicom

	Intel

	CATT

	Deutsche Telekom

	

	


