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1   Introduction
In the current document of TR 38821-G00, we have discussed the how to handle the served UEs during feeder line switch over, which is only mentioned for the UE in connected state. However for the UE in idle state, how to handle when UE received the DL paging or UE initiates UL signalling or data transferring. We need to further discuss this issue.
This paper further discusses possible existing abnormal situation when idle UE received the DL paging for signalling or data, or idle UE initiates UL signalling or data transferring during feeder link switch over. 
2   Discussion

In order not to cause service disruption to the served connected UEs during switchover, current recommended possible solution is that the one satellite can be served by two GWs simultaneously. 
Take transparent satellite as an example, figure 8.7.1.1-2 shows this solution to enable service continuity for feeder link switch. At time T1, the satellite is approaching the geographical location where the transition to be served by next GW will happen. At time T1.5, the satellite is served by two GWs and at time T2 the transition to next GW is finished.
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Figure 8.7.1.1-2 in TR38821: Feeder link switch over for LEO transparent satellite with two feeder links serving the satellite during the switch

Based on above assumption, it is possible to represent cells of two different gNBs over a given area via the same satellite but via different NTN-GWs. The two gNBs may utilize different radio resources of the transparent satellite to ensure both cells belong to different gNBs are visible to the UE (overlapping coverage areas) simultaneously. During the switch, the gNB2 which serves the satellite via GW2 may start transmitting the CD-SSBs of its cells on synchronization raster points that are different from those of the gNB1. UEs could be have a HO from PCI belonging to gNB1 to PCI belonging to gNB2. This could be a blind HO (network decision without measurement) or assisted with measurements. Alternatively, the gNB1 may be present for a first time-period and configure a conditional handover to the gNB2, after which the gNB2 is available for a second time-period where the UEs can then perform the radio handover.
Summarize the above solution OPEN in the TR, handover will be performed completely from the cell1 of gNB1 to cell2 of gNB2 during time T1 to time T2 for the connected UE during feeder link switch over with two feeder links serving the satellite. However, there are other more scenarios which we should take in consideration in term of UE’s state.
When UE is in CM-IDLE and RRC_IDLE state during the feeder link switch over, if network have downlink data or signalling transferred to this UE, firstly CN initiated Paging will happen. Since UE is covered by the cell1 of gNB1 and cell2 of gNB2 at the same time, and in case these two cells are within one same TAI list for this UE, both cell1 of gNB1 and cell2 of gNB2 will be selected as paging cells. In case of paging UE in cell1 successfully, and UE setup the RRC connection in cell1, according to aforementioned solution for the connected UE, the handover procedure should be performed completely from cell1 of gNB1to cell2 of gNB2 during time T1 to time T2 so as to ensure the service continuity. However, since it is out of control when to paging UE from CN, it is possible for UE to receive DL paging near time T2, and moreover no time to initiate handover or handover procedure is not complete before the time T2, in this case as shown in below Figure, RLF will happen in cell1 when cell1 disappeared after the time T2 and it can result in service interruption during the RRC re-established procedure. 
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Likewise, near the time T2, UE in idle state may initiate UL signalling or data in cell1 during the feeder link switch over. So it is possible for UE to initiate handover too late or handover procedure is not complete before the time T2, the RLF will also happen in cell1 when cell1 disappeared after the time T2. This can also result in service interruption. 
Based on above analysis, we can have an observation the issue of radio link failure and RRC re-establishment may happen for UE after the state transition from IDEL to CONNECTED during the feeder link switch over.

Observation: The issue of radio link failure and RRC re-establishment may happen for the UE after the state transition from IDLE to CONNECTED due to DL paging or UL signalling/data when source cell disappeared after the time of source GW disconnected with satellite.
Based on above the possible existing issue, we would like to have a proposal.
Proposal1: During feeder link switch over for one satellite served by two GWs simultaneously, it is necessary to take more consideration how to avoid the issue of RLF and RRC re-establishment so as to keep the service continuity for the UE after the state transition from IDLE to CONNECTED.
In addition, in case there is one mechanism to ensure UE select the cell2 and directly setup the RRC connection in cell2 even if receiving the RRC paging from cell1, the handover procedure can be avoidable and also good to decrease signalling overhead. So we have a proposal as below
Proposal2: During feeder link switch over for one satellite served by two GWs simultaneously, it is beneficial to ensure UE in idle state directly access in cell2 due to DL paging or UL signalling/data, since handover procedure can be avoidable and it also can reduce signalling overhead.
3   Conclusion
Based on the discussion in this paper, we can have below observation and proposal:
Observation: The issue of radio link failure and RRC re-establishment may happen for the UE after the state transition from IDLE to CONNECTED due to DL paging or UL signalling/data when source cell disappeared after the time of source GW disconnected with satellite.
Proposal1: During feeder link switch over for one satellite served by two GWs simultaneously, it is necessary to take more consideration how to avoid the issue of RLF and RRC re-establishment so as to keep the service continuity for the UE after the state transition from IDLE to CONNECTED.
Proposal2: During feeder link switch over for one satellite served by two GWs simultaneously, it is beneficial to ensure UE in idle state directly access in cell2 due to DL paging or UL signalling/data, since handover procedure can be avoidable and it also can reduce signalling overhead.
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