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1 Introduction
In RAN2#107bis meeting, it was agreed to review the feeder link switch TP [1]. According to the agreed TP, a conditional HO solution may be feasible for feeder link switch. This solution may need to address the issue that the UEs may observe very similar RSRP/RSRQ of the service links, provided by the source and target gNB respectively. Handover based solution may lead to large signalling overhead, in this contribution we discuss another solution on feeder link switch for transparent LEO which can reduce signalling overhead obviously.
2 Discussion
Figure 1 shows the feeder link switch for transparent LEO. As the satellite moves, the feeder link connection belonging to gNB1 becomes weaker and weaker. There will be a switch from gNB1 to gNB2. During the switch, UEs need execute a switchover from PCI belonging to gNB1 to belonging to gNB2. 
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Figure 1 Feeder link switch for transparent LEO NTN

However, considering the large cell size of NTN, a potential very large number of UEs may need to perform HO from gNB1 to gNB2 at a given time, leading to possibly large signalling overhead and service continuity challenges. Due to the limited resource, it will be an extremely difficult problem for gNB1 to send HO commands to a large number of UEs respectively in a short time. A part of UEs may not be able to perform HO in time, as a result, radio link failure may be detected and then UEs initiate the RRC reestablishment procedure. It will take a long time to restore RRC connection, which may involve RLF detection, cell selection and potential reestablishment failure, as a result it has an influence on the service continuity. Therefore, it is better to support a fast and less-signalling feeder link switch mechanism for LEO transparent satellite. 

It may be beneficial for network to provide assistance information (e.g. next cell identity and/or reestablishment conditions) to trigger UE RRC reestablishment instead. The example procedure for UE RRC reestablishment based feeder link switch is shown as below.
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Figure 2 Feeder link switch over procedure for transparent LEO satellite (Example)

· Step 1: The gNB1 decides assistance information for UE to trigger RRC reestablishment, the assistance information may include the next cell identity and/or reestablishment conditions.

· Step 2: The gNB1 sends the assistance information to UE, including the next cell identity and/or reestablishment conditions.
· Step 3: Upon receiving of the assistance information, UE stores the information to assist the RRC re-establishment. When UE wants to re-establish RRC connection, it selects the cell according to the assistance information. 
· Step 4: When UE is re-establishing an RRC connection with gNB2, the gNB2 is able to retrieve the UE context from the gNB1. Then gNB2 could send the RRC reestablishment message to UE.
Proposal 1: The network will be able to provide assistance information (e.g. next cell identity and/or reestablishment conditions) to trigger UE RRC reestablishment instead of handover.

Proposal 2: Capture the TP in Annex into TR.
By the procedure mentioned above, UE may not need to wait until RLF, which can effectively cut down the delay of reestablishment. Besides, the assistance information can be sent to UE via SIB instead of dedicated signalling respectively, as a result, the signalling overhead caused by the large number of UEs can be effectively reduced. 

Proposal 3: The assistance information to trigger UE RRC reestablishment can be indicated in SIB.
3 Conclusions
In this contribution, we discussed feeder link switch for transparent LEO, and we get the following proposals:
Proposal 1: The network will be able to provide assistance information (e.g. next gNB identity and/or reestablishment conditions) to trigger UE RRC reestablishment.

Proposal 2: Capture the TP in Annex into TR.
Proposal 3: The assistance information to trigger UE RRC reestablishment can be indicated in SIB.
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8.7.2

Procedures

8.7.2.1
Transparent payload case

The switchover may be predictable (e.g. based on the LEO satellite ephemeris information and NTN GWs location) or event-triggered (e.g. for maintenance). In this case, it could be beneficial to introduce a dedicated, non-UE-associated Xn procedure (Satellite Connection Request) to signal from the old to the new gNB that it should connect to the specified satellite, optionally including the list of cells served through the satellite.
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Figure 8.8.2-1: Feeder link switch over procedure for transparent LEO satellite (Scenario C2)

This above described procedure allows a soft switch procedure.

Alternatively, a hard switch procedure could be considered to allow for no simultaneous connectivity between satellite and the 2 NTN-GWs.

This would require to prepare and execute the hand-over precisely using ephemeris data and accurate time information.

Another solution for reducing signalling overhead is to trigger conditional RRC re-establishment.

The feeder link switchover via UE RRC reestablishment may be predictable (e.g. based on the assistance information including the next cell identity and/or reestablishment conditions). In this case, it could be beneficial for network to provide assistance information (e.g. next cell identity and/or reestablishment conditions) to trigger UE RRC reestablishment. 

The example procedure for UE RRC reestablishment based feeder link switch is shown as below.
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Figure 8.8.2-x: Feeder link switch over procedure for transparent LEO satellite
· Step 1: The gNB1 decides assistance information for UE to trigger RRC reestablishment, the assistance information may include the next cell identity and/or reestablishment conditions.

· Step 2: The gNB1 sends the assistance information to UE, including the next cell identity and/or reestablishment conditions.
· Step 3: Upon receiving of the assistance information, UE stores the information to assist the RRC re-establishment. When UE wants to re-establish RRC connection, it selects the cell according to the assistance information. 

· Step 4: When UE is re-establishing an RRC connection with gNB2, the gNB2 is able to retrieve the UE context from the gNB1. Then gNB2 could send the RRC reestablishment message to UE.
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