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Introduction
From RAN2#111e, the following agreements were reached regarding feeder-link switch in non-terrestrial networks (NTN) [1]:
1. Both soft and hard feeder link switchover (e.g. for Non GSO) are supported.
Note: This requires satellite to be connected to one NTN GW at a time (hard switch) or at least two NTN GWs simultaneously (soft switch).
2. RAN2 to start discussing enhancements for soft feeder link switchover and then solutions for hard feeder link switchover.
Furthermore, an email discussing triggered after RAN2#111e [2] was tasked to evaluate impacts of feeder-link switch to RAN2. This contribution provides views on ongoing feeder-link discussion.
Feeder Link Switch for Transparent LEO 
As transparent LEO satellites move around the earth, the satellite may pass a transition point where the serving land-based gNB falls out of coverage, for example, due to the curvature of the earth. At this transition point (or within a time period before), the satellite must establish a new feeder link to an alternative gNB. The point at which the satellite establishes a connection to a new land-based gNB is referred to as a feeder link switch. 
Two methods to perform a feeder link switch have been agreed for further study: a “hard” feeder link switch and a “soft” feeder link switch. A hard feeder link switch requires the satellite to only maintain one feeder link at a time, thus before establishing a connection to a new gNB, the satellite must first sever the connection with the former serving gNB. A soft feeder link switch allows the satellite to maintain multiple feeder links for a period prior to severing the connection with the former serving gNB, assuming that the satellite can represent cells of two different gNBs over a given area using the same satellite, but via different land-based GWs. 
From previous discussion the following issues have been highlighted for both hard and soft feeder-link switch (with the additional hard switch issue of service interruption due to tearing down one feeder & service link and building another):
· Many connected mode UEs need to be moved to next cell within the duration of the feeder link switch
· Many idle mode UEs need to reselect another cell 
Enhancements for Feeder-link switch
As LEO satellite movement is mostly deterministic, the time/location in which a feeder-link switch will occur can be known ahead of time by the network. Supporting enhancements which leverage this advanced information enable preparation prior to the feeder-link switch, (e.g. providing handover configuration in advance) which can minimize the possibility of service interruption and reduce the instantaneous signaling load as the configurations do not need to be provided to all UEs at once. 
A proactive approach, if implemented correctly (i.e. if criteria properly set), would eliminate service interruption entirely. Enhancing re-establishment would still result in service interruption due to delays in the time it takes to send and receive RRC messages. This delay may also be further compounded if all UEs attempt to perform this action simultaneously, resulting in failed initial re-establishment due to an overloaded channel. Clearly a solution which minimizes service interruption would be desirable.
Proposal 1: 	Enhancements which enable advanced preparation or notification before feeder-link switch (e.g. pre-configuration or indication) should be prioritized.
Connected mode UE
For UEs in connected mode, conditional handover (CHO) is a natural candidate for a feeder-link switch given the ability for target cell pre-configuration. However, solely relying on measurement-based triggering criteria may be insufficient. For example, if the RSRP from the new gNB is greatly superior, the trigger criteria may be fulfilled for all UEs simultaneously, resulting in RACH collisions. On the other hand, if measurements to the new gNB are worse, no UEs will transition (or transition too late) and the connection will be severed without fulfilling the CHO trigger criteria at all.  
In RAN2#112e it was agreed that additional CHO triggering events based on time or location should be introduced for NTN in combination with existing R16 events. Configuring UEs with a time triggered CHO to the new cell, UE mobility may be spread out in time prior to the feeder-link switch reducing the possibility of RACH collision. 
Proposal 2: 	Conditional handover is supported as a baseline mobility mechanism during feeder-link switch for connected mode UEs.
Proposal 3: 	A CHO trigger based on time (in combination with the existing R16 CHO measurement-based event) is also adopted for feeder-link switch.
Idle/inactive mode UE
For Idle/Inactive UEs, cell (re)selection is performed by the UE. Solutions proposed in [2] discuss providing the UE at least advanced indication of feeder-link switch (via paging or SI) where such information could enable adaptions to cell ranking/reselection. Possible methods to indicate upcoming feeder-link switch to UE are via stored information, system information, or paging indication. 
However, impact of feeder-link switch to UEs in Idle/Inactive is not as severe as those in connected mode. A primary issue would be if a UE would attempt to perform RRC establishment to the gNB which is about to be released, however, this could be solved in a straightforward manner with a cell (re)selection bias. Considering discussion is already ongoing regarding biasing cell reselection, it is suggested that those discussions be concluded before further optimization for feeder-link switch.
Conclusion
In this contribution the following proposals were made regarding feeder-link switch in NTN:
Proposal 1: 	Enhancements which enable advanced preparation or notification before feeder-link switch (e.g. pre-configuration or indication) should be prioritized.
Proposal 2: 	Conditional handover is supported as a baseline mobility mechanism during feeder-link switch for connected mode UEs.
Proposal 3: 	A CHO trigger based on time (in combination with the existing R16 CHO measurement-based event) is also adopted for feeder-link switch.
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