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1	Decision/action requested
The group is asked to discuss and agree on the proposal.
2	References
[1]	3GPP TR 28.915: " Study on management aspects of Network Digital Twin (Release 19)"
3	Rationale
[bookmark: _Hlk156473442]This CR contains some clarifications on some basic concepts and provides conclusions.
4	Detailed proposal

	[bookmark: _Hlk177133142]1st Change


[bookmark: clause4][bookmark: _Toc81513697][bookmark: _Toc89691178][bookmark: _Hlk168493637]4 	Concept and background
4.1	General description
Digital twin technology provides robust support for emerging technologies by creating a comprehensive virtual mapping of the corresponding physical network process, utilizing models, operational history, and additional data.
3GPP already uses the Network Resource Model (NRM) to model the attributes of a mobile network. The concept of Network Digital Twin also adds the ability to also model the behavior of a mobile network. This behavior is modelled by emulating or simulating a complete mobile network or limited aspects of a mobile network.
Network Digital Twin(NDT) may be used as a replica of a mobile network, in order to learn how an actual mobile network would behave in certain scenarios, without causing any changes to the actual 3GPP network. To provide meaningful results, the Network digital twin needs to emulate (or simulate) the behavior of the 3GPP network, so that the result of the operations on the virtual replica are a good approximation to similar operations on the actual network. The standardization for an NDT focuses on the implementation of independent aspects of a network.
Digital twin technology has potential scenarios in enhancing the 3GPP management system. For example, the NDT can help for efficiently simulation of the network operation, the configuration and policy decided by the 3GPP management system can be verified before the deployment. By using this Network Digital Twin, the 3GPP management system can obtain verification results and optimize configurations, thereby avoiding failures in the actual network. This approach benefits the optimization of network management in the telecommunications industry, reduces the cost of study and development of new technologies, and shortens the study and development cycle of new technologies.

	2nd Change



4.2.3 Relation between emulation and simulation
4.2.3.3	Comparison of emulation and simulation
Emulation has the advantage of more accurate behaviour, especially in complex systems that are experiencing abnormal cases. Emulation also has the advantage that there is no need to create a mathematical model of the behaviour of each individual component. The vendor-provided software for each emulated component can be executed in the emulation environment and should produce the expected behaviour.
Emulation has the disadvantage that it is resource-expensive, because the emulation environment will require a similar amount of compute/storage/network resources as a real network. Therefore, the primary advantage of simulation is to reduce cost.
A major disadvantage of simulation is the need to create models of how each component will behave. The typical or expected behaviour of equipment or a function may be possible to model easily. But in extreme cases (such as overload or error), only the vendor knows exactly how the equipment or function will behave.

It may be possible to combine emulation and simulation to create an integrated solution. Because emulation and simulation are not mutually exclusive and each has value in different scenarios, NDT need to support both emulation and simulation.

	3rd Change



4.4	Illustrate the life-cycle management of an NDT
When the MnS consumer submits a request to create an NDT, the MnS producer who provides the NDT may create an instance to fulfil or satisfy the specific scenarios. An NDT instance may include the following capabilities:
-	Creation
-	Configuration
-	Simulation startActivation
-	Simulation endDeactivation
-	Re-configuration
-	Deletion



	End Change
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