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1 Introduction
This contribution discusses the application of current mobility procedures to transparent non-GEO satellites during a feeder-link switch, in relation to service continuity. More specifically, means to take advantage of the apriori knowledge of the target GW identity and of the general time of feeder-link switch due to the deterministic movement of satellites are discussed.
2 Feeder Link Switch
In non-GEO constellations, a feeder link switch can provide service continuity when a gateway (GW) is no-longer the best candidate to serve a given satellite, due to satellite movement with respect to earth. A change of GW may happen without knowledge from the UE if the satellite has a regenerative configuration (i.e., the gNB is located in the satellite). Otherwise for satellites with a transparent configuration (i.e. the gNB is located in the GW), all UEs currently served by the satellite must re-establish connection to the target GW given the implied change of gNB.
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Figure 1: Example of feeder link switch for a non-GEO satellite.
Proposal 1:

Prioritize transparent non-GEO scenario when addressing feeder-link switch.
According to current Rel-15 terrestrial mobility mechansisms when the GW change happens the satellite will suddenly have to reconfigure itself to serve the new GW, including transmission of new SSB.  The UE is not aware that this change will take place as the measurements to the target cell are not available, unless the satellite start broadcasting the SSB associated to target GW in advance.  The sudden change/reconfiguration will result in the UE losing it’s connection and triggering a re-establishment to the reconfigured satellite.   
From a systems perspective, it may be costly in terms of terms of service continuity to re-establish the connection with the gNB every time the UE changes GW for transparent non-GEO satellites. More spefically, the cumulative delay incurred when re-establishing a connection can result in significant service interruption, considering the two GWs may be geographically located very far apart and propagation delay is orders of magnitude higher than in terrestrial networks.
Observation 1:
Change of GW can result in long service interruption for at least transparent non-GEO satellites.
As satellite movement is deterministic, the identity of the target GW and general time of feeder-link switch can be known a-priori. This makes it possible to coordinate some mobility-related aspects between the UE, serving and target GWs in advance of the feeder link switch, reducing the overall service interuption time.
Observation 2:
The target GW identity and general time of feeder-link switch can be known a-priori due to the deterministic movement of satellites.

Observation 3:
Performing aspects of mobility prior to feeder link switch would reduce service interruption time.
Proposal 2:
Agree that current Rel-15 mobility mechanisms can lead to long service interruption during feeder-link switch for at least transparent non-geo satellites.  

Proposal 3:
Study mechanisms to minimize feeder-link switch service interruption   

3 Conclusion

In this contribution the following observations and proposals were made on feeder-link switch in NTN:

Observation 1:
Change of GW can result in long service interruption for at least transparent non-GEO satellites.

Observation 2:
The target GW identity and general time of feeder-link switch can be known a-priori due to the deterministic movement of satellites.

Observation 3:
Performing aspects of mobility prior to feeder link switch would reduce service interruption time.

Proposal 1:
Prioritize transparent non-GEO scenario when addressing feeder-link switch.

Proposal 2:
Agree that current Rel-15 mobility mechanisms can lead to long service interruption during feeder-link switch for at least transparent non-geo satellites.  

Proposal 3:
Study mechanisms to minimize feeder-link switch service interruption   

4 Text Proposal

<Unchanged text ommitted>

7.3.2 
Connected mode mobility enhancements
7.3.2.X 
Feeder-Link Switch

For non-GEO satellites with transparent configuration (i.e. the gNB is located in the GW), all UEs currently served by the satellite must re-establish connection to the target GW after a feeder-link switch, given the implied change of gNB.   When a GW change happens the satellite will suddenly have to reconfigure itself to serve the new GW, including transmission of new SSB.  The UE is not aware that this change will take place as the measurements to the target cell are not available, unless the satellite start broadcasting the SSB associated to target GW in advance.  The sudden change/reconfiguration will result in the UE losing it’s connection and triggering a re-establishment to the reconfigured satellite. 
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Figure X: Example of feeder link switch for a non-GEO satellite.

From a systems perspective, it may be costly in terms of service continuity to re-establish the connection with the gNB every time the UE changes GW for transparent non-GEO satellites. More specifically, the cumulative delay incurred when re-establishing a connection can result in significant service interruption, considering the two GWs may be geographically located very far apart and propagation delay is orders of magnitude higher than in terrestrial networks.

As satellite movement is deterministic, the identity of the target GW and general time of feeder-link switch can be known a-priori. This makes it possible to coordinate some mobility-related aspects between the UE, serving and target GWs in advance of the feeder link switch.
<End of Text Proposal>
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