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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 management aspects of Network Digital Twin 
Acronym:FS_NDT
Unique identifier:	
Potential target Release:	Rel-19

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 …
{Tick one or more box(es). The full structure of all existing Work Items is shown in the 3GPP Work Plan in https://ftp.3gpp.org/Information/WORK_PLAN} 
	X
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

2.2	Parent Work Item
{"Parent" Work Item refers to the related, earlier-Stage, Work Item, e.g. the related Stage 1 Work Item shall be indicated here when a Stage 2 normative Work Item or Study Item is presented. "Parent" Work Item can also refer to the related preceding Study Item e.g. the related Study Item and the earlier-stage Work Item shall be indicated here when a normative-work Work Items is started. List here all parent Work Items of which requirements are either fully or partially covered by the proposed Item. }
{This section is mandatory to be filled out by the rapporteur. This section is to be filled with care: it indicates to the companies monitoring the parent Work Item that it will be addressed in this study/work item.} 
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the 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

	
	
	{optional free text} 



3	Justification
Digital Twins (DTs) are an increasingly examined technology relevant to system automation. A DT is a virtual replica of a real-world system - a “physical” system - on which operations can be performed. The observed outcomes and effects of such operations constitute information that can be used e.g. to inform operational decision-making, including within automation-supporting closed loops.  

A Network Digital Twin (NDT) is a DT whose physical counterpart is a communications network, or some part of one. The communications network can include e.g. physical network elements and components, virtualized network functions (VNFs - i.e., network functional elements instantiated as software-based entities), the physical hosts for such VNFs, services and traffic, etc. 

Some standardization organizations have also started the digital twin related research. For example, ETSI ZSM is studying Digital Twin as an enabling technology in the fields of autonomous scenarios and management services. 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. 

The potential benefit to introduce the digital twin in 3GPP management system can include: 

1. Help for efficiently verification of the network operation, the configuration and policy decided by the management and orchestration system can be verified before the deployment. 
· Service assurance verification: modification of network slice SLA attribute(s)
· The RAN/5GC management verification: creation/modification of 5GC NFs, etc
· The AI-related optimizations verification
2. Construct a full view of network topology and traffic, which can help for end-to-end or single-domain fault localization, traffic path optimization, prediction and avoidance of signaling storms, etc. 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. 

Therefore, it is necessary for SA5 to investigate the network digital twin derived by above scenarios. SA5 also will align the work from other SDOs and forums concerning digital twin.
4	Objective
The objective of this study will focus on the following aspects:
· WT-1 Define the concepts and terms related to NDT and the NDT framework in 3GPP management system.
· Identify the potential use cases, corresponding requirements and solutions for management and orchestration purposes based on digital twin of the 5G network. (The potential use cases may include: a full perspective of network topology and traffic, verification of network operations, etc.) 
· 



· 
· According to the identified UC and potential new requirements, make gap analysis with existing MnS and investigate the potential enhancements of MnS.
Note：The internal processes and algorithms inside network functions/elements are proprietary which will not be considered to expose when constructing  network digital twin.
· WT-2 Study scenarios to show NDT can be used for verification of the network operation, example scenarios may include RAN optimization and service assurance.
· WT-3 Study how to manage  NDT (e,g. life-cycle management, configuration management) and how NDT model interactions with MnS and Management object.
· WT-4 Study weather existing SA5 solutions (e.g. MDA, closed loop control, intent, AI/ML) can support the new identified NDT's requirements. 


5	Expected Output and Time scale
{If this WID covers both stage 2 and stage 3, clearly indicate the different completion dates.}

	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 Network Digital Twin 
	Dec 2023(SA#102)
	Dec 2024(SA#106)
	





6	Work item Rapporteur(s)

7	Work item leadership
SA5
8	Aspects that involve other WGs

ITU-T SG13, SA1, SA2, RAN3, ETSI ZSM and other WGs to be identified. 
9	Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval}
	Supporting IM name

	CMCC

	[bookmark: _GoBack]China Telecom

	ZTE?

	Huawei?

	AsiaInfo ?

	Intel?

	Deutsche Telekom?

	CATT




10	TU estimates and dependencies
	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	SA Dependency
(Yes/No/Maybe)

	WoP#1
	1
	1
	Yes
	Yes

	WoP#2
	2
	2
	Yes
	Yes

	WoP#3
	1
	1
	Yes
	Yes




