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1   Introduction
This document discusses the key issues and gives our proposes associated to the information handling mechanism of ground gateway location involving transparent LEO architecture in non-territorial network.

2   Discussion
To avoid the abrupt radio link failure resulting from feeder link hard switch, a possible solution is to inform UE or gNB the information of the forthcoming feeder link hard switch via SIB or HO signalling. UE or gNB may initiate another random access or HO procedure in advance of feeder link hard switch based on the timeline.

With the present consensus, satellite ephemeris data are assumed to be available to UE or gNB. To estimate the timeline of the forthcoming feeder link switch, or determine if there will be feeder link hard switch, location information of ground GW is critical. Given the location of ground GW, radio network may know in advance if and when feeder link hard switch happens. Location information of ground GW should be provisioned to network or gNB as well as satellite ephemeris data.

Observation 1: Location information of ground GW is critical for radio network to know in advance if and when feeder link hard switch happens.
Proposal 1: Location information of ground GW should be provisioned to network or gNB as well as satellite ephemeris data.
Due to the large propagation delay between satellite and ground UE/gNB, location data of ground GW is proposed to store in gNB, rather than UE. More powerful storage and computation resources in gNB also facilitate the storage of GW location data in gNB. The estimation of timeline of feeder link hard switch and the evaluation of the possibility of feeder link hard switch are performed in gNB, and the result are broadcast or signalled to UE. In this manner, signalling overhead can also be reduced.
This analysis is applicable to both transparent payload and regenerative payload.
Proposal 2: Location information of ground GW should be provisioned to gNB and stored in gNB, rather than UE.
Since several or more satellites share a common ground GW, the number of ground GW is less by one or several orders of magnitude than that of satellite. Depending on the exact deployment of NTN, the data amount of GW location information may be only a few kB, equivalent to the data amount of the ephemeris data for 100 orbital planes in a network. Given the assumption that location information of ground GW is provisioned to, stored in and processed by gNB, signalling overhead and processing load from GW data handling is much lower than what is demanded for ephemeris data.

Observation 2: Signalling overhead and processing load from GW data handling is much lower than what is demanded for ephemeris data.
The update of location information can arise from such scenarios, classified as GW initiated update or gNB initiated update.

GW initiated update may be due to the shutdown, start-up, maintenance, or traffic offload of gateway. Before such a process, gateway initiates a procedure to inform gNB about its forthcoming variation of location information.
gNB initiated update may be due to the variation of gNB status, such as recovery of gNB from a system failure, and adjustment of a gNB coverage. After such a process, there is need for gNB to inquire about the location information og gateway and get the latest location information from gateway.

Proposal 3: The update of location information can arise from such scenarios classified as GW initiated update or gNB initiated update.

To simplify the network implementation, some procedures of gateway data handling can share the same process and logic with the handling mechanism of satellite ephemeris data.

The gNB should always use the most current GW location data. Once the gNB has obtained new location data, the parameters stored in the gNB are thus obsolete and should no longer be used or be overwritten with newer values. Every parameter in the gNB has an associated priority statement. By giving the parameters in the gNB lower priority, the gNB can be prevented from using the obsolete values in the gNB.

Proposal 4: To simplify the network implementation, some procedures of gateway data handling can share the same process and logic with the handling mechanism of satellite ephemeris data.
3   Conclusion
In this contribution, we considered LEO feeder link switch issue, and we get the following observations and proposals:
Observation 1: Location information of ground GW is critical for radio network to know in advance if and when feeder link hard switch happens.

Observation 2: Signalling overhead and processing load from GW data handling is much lower than what is demanded for ephemeris data.
Proposal 1: Location information of ground GW should be provisioned to network or gNB as well as satellite ephemeris data.

Proposal 2: Location information of ground GW should be provisioned to gNB and stored in gNB, rather than UE.

Proposal 3: The update of location information can arise from such scenarios classified as GW initiated update or gNB initiated update.

Proposal 4: To simplify the network implementation, some procedures of gateway data handling can share the same process and logic with the handling mechanism of satellite ephemeris data.
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