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Comments
To better support NDTs for NTN deployments this contribution proposes to add NTN deployment location information. 
In addition, it proposes solutions and their evaluation that can be used to enable NDT support for NTN. 

Proposed Changes
* * * First Change * * *
5.9	Use Case #9: NDT for Non-Terrestrial Network (NTN) Performance and Optimization Evaluation
5.9.1	Description
According to 3GPP 38.300 [5] a Non-Terrestrial Network (NTN) is defined as an NG-RAN consisting of gNBs, which provide non-terrestrial NR access to UEs by means of an NTN payload embarked on an airborne or space-borne NTN vehicle and an NTN Gateway. NTN Gateway is an earth station located at the surface of the earth, providing connectivity to the NTN payload using the feeder link which is a wireless transport link between the NTN Gateway and the NTN payload. NTN payload is a network node, embarked on board a satellite or high-altitude platform station, providing connectivity functions, between the service link and the feeder link.
Compared with terrestrial networks, NTNs exhibit unique characteristics such as high mobility of nodes, dynamic topologies, long propagation delays, and variable link conditions. These aspects make planning, optimization, and management challenging for mobile network operators.

This use case proposes using Network Digital Twin (NDT) technology to simulate, analyze, and optimize the behavior of NTNs. For example, the NDT can create a virtual representation of the satellite constellation, NTN Gateways, and user terminals to predict network conditions and support decision-making for service continuity and QoS/QoE management.

The NDT framework for NTN can be used for example to:
· Predict and mitigate handover failures during satellite transitions for NTN entities' constellations.
· Optimize beam management and power allocation based on user distribution and traffic demand.

Synchronization between NDT and with the real NTN object that is modelled (e.g., satellite) is extremely challenging since the feeder link between the NTN payload and the NTN Gateway adds additional delay.
NDT objects and related NDT jobs require of computational resources, which could be located at different locations, when considering an NTN system, such as Cloud, edge, on-board satellite, and ground station.
For an NTN system, this decision matters because a) the NDT needs real-time synchronization with its physical counterpart (the satellite or network segment), b) the satellite’s latency, connectivity, and energy profile strongly affect how feasible it is to host or update a digital twin close to or far from the physical system, and c) regulations may require data to be stored or processed within a specific region.
* * * Next Change * * * 
5.9.2	Potential requirements
REQ-NDTNTN-01: The 3GPP management system should support a capability to allow an authorized MnS consumer to provide data related to the deployment of the NDT.
* * * Next Change * * * 
5.9.3	Potential solutions
5.9.3.1	Solution update NDTJob with deployment information
This solution proposes to update the NDTJob with a new attribute named nDTDeployementInfo. The new attribute will be used to indicate for example the location where the NDT is deployed.
5.9.3.2	Solution update NDTFunctionScope 
This solution proposes to update the NDTFunctionScope with a new attribute named nDtNTNScope. nDTNTNScope can be used to indicate that the NDT concerns to NTN and further indicate the scope of the NTN that can be modelled by the NDT MnS Producer. 
5.9.3.3	Solution update supported NDTCapabilities
This solution proposes to update the allowed values of supportedNDTCapabilities which indicate the different types of scenario specific capability which the NDT MnS Producer is capable of undertaking, with a new value named “NTN_PERFORMANCE_EVALUATION”. 
5.9.3.4	Solution update supported NDTOutputDescription
The solution proposes to update the NDTOutputDescription IoC which provides description of the individual outputs of the NDT Job, with a new attribute called nDTDeploymentInfo. The new attribute nDTDeploymentInfo is used to describe the NDT deployment location information.
* * * Next Change * * * 
5.9.4	Evaluation of potential solutions
Solution 1 is feasible since it reuses the existing NDT framework specified in TS28.561 and provides only relevant enhancements for coverage of additional use cases related to the deployment of the NDT for NTN. Deployment information can be also used to cover non-NTN related use cases. 
Solution 2 is feasible since it reuses the existing NDT framework specified in TS28.561 and provides an NRM extension needed by the NDT MnS Producer to be aware of the NTN scope when considering NTN.
Solution 3 is feasible since it reuses the existing NDT framework specified in TS28.561 and provides an NRM extension needed by the NDT MnS Producer to be aware of the supported capabilities when considering NTN. 
Solution 4 is feasible since it reuses the existing NDT framework specified in TS28.561 and provides an NRM extension needed by the NDT MnS Consumer to be aware of the deployment location information.
* * * Next Change * * * 
6 Conclusions and Recommendations
6.x	Use Case #x: NDT for Non-Terrestrial Network (NTN) Performance and Optimization Evaluation
The use case of NDT for Non-Terrestrial Network (NTN) Performance and Optimization Evaluation described in clause 5.9 introduces a new requirement in clause 5.9.2. The solution introduced in clause 5.9.3.1 addresses the new requirement, while the solutions described in 5.9.3.2, 5.9.3.3 and 5.9.3.4 are used to enable support for NTN networks but are related to existing requirements TS 28.561.
It is recommended to use the solutions described in clause 5.9.3 as baseline for normative work.
* * * End of Changes * * * *




