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1
Decision/action requested

The group is asked to discuss and approval.
2
References

[1] 3GPP TR 28.915: "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Study on management aspects of Network Digital Twin (Release 19) "

3
Rationale

Network Digital Twins are an increasingly examined technology relevant to system automation. A NDT is a virtual replica of a real-world system on which operations can be performed for simulation and verification of physical network and services. The observed outcomes and effects of such operations constitute information that can be used to inform operational decision-making.  

A network digital twin can be used to simulate part or all of RAN and 5GC physical network including network slice instance, network slice subnet instance and NFs in high fidelity. In terms of RAN network optimization, the NDT can be used for the planning, deployment, maintenance and optimization of RAN base station sites and antennas in RAN network, we can adjust RAN network optimization policies to meet RAN network performance. 
4
Detailed proposal
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5
Use cases
5.X Use case#x: RAN Network optimization
5.X.1 Description
The wireless engineering parameter data in the RAN network provides the actual physical parameters and environmental information of the wireless network. For RAN base stations, the planning, maintenance and optimization of RAN base station sites and antennas require measurement data of antenna parameters.   However, the operator lacks effective monitoring means for the management of the base station sites.   The asset management of the tower base station sites in the RAN base station is still in the traditional way of manual investigation, collection, statistics and maintenance.   The collection efficiency, safety and data accuracy of wireless engineering parameter data have always been the pain points of wireless network asset management and maintenance.   Because the antenna parameters are not accurate, it is difficult to grasp the accurate network information, which increases the difficulty of network optimization and makes it very difficult for the accurate planning of mobile network.

In order to facilitate the collection and measurement of engineering parameter data, to let the 3GPP management system can accurately obtain the relevant engineering parameter information, such as the antenna type and the supported frequency band information.   With the help of NDT technology, RAN base station site equipment can be modeled as site twin, and site twin visualization can be realized.   By analyzing the antenna twin model, the 3GPP management system can automatically measure the azimuth, dip Angle, height and equipose of latitude and longitude of the antenna.   Combined with the frequency band information and the azimuth information, the 3GPP management system further realizes the automatic association between the antenna equipment and the wireless cell, ensuring the timeliness and accuracy of the cell parameter information.

The site twin model is also applied to RAN network optimization.   with NDT, 3GPP management systems can achieve RAN network optimization through digital twin simulation for RAN base station sites.   When the wireless coverage and wireless parameter configuration of the RAN base station cannot meet the performance requirements, using NDT，RAN network performance can be evaluated by adding additional new station sites twin, adjusting the antenna coverage direction of the site twin, optimizing engineering parameter and other ways of iterative verification，until the RAN network performance requirements are met and the network optimization goal is achieved.
5.X.2 Potential requirements

REQ-RAN_Optimization-1:  The NDT should have the capability allowing the consumer  to obtain the relevant engineering parameter information of RAN network base station. 

REQ-RAN_Optimization-2:  The NDT should have the capability allowing the consumer  to request evaluating the plans of RAN base stations to achieve RAN network performance. 

Note: the plans of RAN base stations are including adding additional site stations, adjusting the antenna coverage direction of the site stations, optimizing engineering parameter, etc.
REQ-RAN_Optimization-3: The NDT should have the capability to provide the results of evaluation of the plans of RAN base stations.

5.X.3 Potential solutions
5.X.4 Evaluation of potential solutions
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