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Decision/action requested

Approve the pCR for inclusion in NTN Phase 2 study draft TR 28.874
2
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3
Rationale

A new issue for NTN has been identified, which should be added as one or more new use cases to the relevant subclause in the TR related to WT-3 of the SID [2].
WT-3 in the SID: “WT-3: Requirements and potential solutions to support end to end management (including RAN domain and CN domain) in NTN scenarios, such as coordinate with non-3GPP part (e.g. Satellite Control System, Transport System) to provide the NTN specific requirements.”.
4
Detailed proposal

4.1 Use case #X: Management of frequently changing ground to space segment connections
Issue: When non-geo synchronized objects like LEO and MEO satellites are used for the NTN system, the satellites will not always be at the same position relative the earth’s surface, and the coverage area on the earth surface for one satellite varies over time. 

One consequence of non-geosynchronous satellites is that the associations between the entities on ground segment and entities in space segment are changing frequently, typically with a period of one to several minutes. 
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Figure 1
Non-geosynchronous satellites in NTN system with transparent satellite payload

Fig. 1 illustrates this association change in an NTN system with transparent satellite payload. In this case, the ground segment gNB will serve the same spotbeams all the time, while different satellites (satellite 1, 2 and 3) in the space segment will serve the same spotbeam in different time periods as the satellites are approaching and leaving the coverage to the spotbeam over time. From management point of view, it will e.g. impact the association between NRSectorCarrier in the gNB and SectorEquipmentFunction in the satellite.
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Figure 2
Non-geosynchronous satellites in NTN with regenerative gNB processed satellite payload

Fig. 2 illustrates this association change in an NTN system with regenerative gNB satellite payload. In this case, the ground segment Core Network (CN) will serve the same spotbeams all the time, while the space segment gNB on different satellites (satellite 1, 2 and 3) will serve the spotbeam in different time period as the satellites are approaching and leaving the coverage of the spotbeam over time. From management point of view, it will e.g. impact the association between GNBCUCPFunction and AMFFunction.

Another issue is the topology between space segment Managed Element (MnS producer) and the ground based Management System (MnS consumer): With long distances in between, disturbances (e.g. bad weather conditions), and partial reachability issues (when satellites fly over oceans with no gateway coverage), the latency, availability and reliability of the interface between them (feeder link + Inter-satellite link) are impacted.

Conclusion: We need to study the use case how to manage such frequently changing associations and unreliable connection to the management system.

