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1 Introduction
As agreement in RAN2 #111-e meeting, soft feeder link switch has higher priority to discuss.
Agreements via email - from offline 105:

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. 

In this contribution, we would like to discuss soft feeder link switch in NTN.
2 Discussion
As described in TR 38.821, soft feeder link switch is as shown as following figure:
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Figure 8.7.1.1-2: Feeder link switch over for LEO transparent satellite with two feeder links serving the satellite during the switch
There are three scenarios as below:
1) GW1 and GW2 connect different gNBs;
2) GW1 and GW2 connect the same gNB but transmit different cells;
3) GW1 and GW2 transmit the same cell.
Some issues will happen in scenario 3 when soft feeder link switch is applied. During soft feeder link switch, a satellite connects to GW1 and GW2 simultaneously for a while. In such period, how could the satellite decide to send UL data via GW1 or GW2? If the feeder link of GW1 and GW2 or the distance from gNB to GW1 and GW2 is not equal, the data via GW1 or GW2 has different delay. When the delay is larger than Cyclic Prefix, it will cause inter-symbol interference in gNB.
For scenario 2, considering usually there is a long distance between GWs, it’s not realistic to assume one gNB can connect two GWs, since in this case long distance fibre link has to be applied. In total, only scenario 1 is practical for further discussion.
Proposal 1: Soft feeder link switch only applies to the scenario where different GW is connected to different gNB.

As mentioned in [POST111e][910][NTN] Impacts of earth fixed and moving beams (Ericsson), two issues need to be solved in this scenario:
· Issue 1: Many connected mode UEs need to be handed over within the duration of the feeder link switch
· Issue 2: Many idle mode UEs need to reselect another cell 
Regarding Issue 1, if the transition time is long enough during the soft feeder link, the network has enough time to handover all the connected mode UEs. In other words, the current handover mechanism can work well without any enhancement. If the time is short, some handover enhancement should be introduced, e.g. group handover. 
Proposal 2: RAN2 to confirm if the duration of soft feeder link switch is long enough, so that enhancement for handover is not needed.

For idle UEs, performing cell reselection doesn’t need signalling exchange. But the only concern is UE need to perform cell reselection before the original cell disappears. So extra indication to trigger cell reselection is helpful to inform UE of the upcoming feeder link switch, e.g. the next serving cell’s frequency and PCI.
Proposal 3: network to broadcast the next serving cell’s frequency and PCI to trigger cell reselection in case of soft feeder link switch.
3 Conclusion

In this contribution, we discussed the potential enhancements for soft feeder link switch and have the following observation and proposals:

Proposal 1: Soft feeder link switch only applies to the scenario where different GW is connected to different gNB.

Proposal 2: RAN2 to confirm if the duration of soft feeder link switch is long enough, so that enhancement for handover is not needed.

Proposal 3: network to broadcast the next serving cell’s frequency and PCI to trigger cell reselection in case of soft feeder link switch.
