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Introduction
According to the approved Rel-18 NR NTN enhancement WID [1], the following objectives have impact to RAN3.
This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.
· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2, RAN3, RAN4]
· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]
· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]
· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]
· Study and, if needed, specify enhancement to Xn[/NG] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs. [RAN3]
In this paper, we would like to discuss the enhancement to Xn/NG signalling to support feeder link switch over.
Discussion
2.1 Prediction of feeder link switch over
In the previous meeting, RAN3 discussed whether signalling exchange is needed on Xn/NG for feeder link switch over depends on whether the NTN network is centralized deployment or de-centralized deployment. And we concluded in Rel-17 that de-centralized coordination of switch-over should be taken as low priority in Rel-17.
In Rel-18, the discussion is continue about the enhancement to support feeder link switch over. It is understood that the feeder link switch over cannot be predictable sometimes. For example, if there are more than one candidate NTN GWs (which connects to different candidate gNBs) can be chosen for the feeder link switch over, the satellite can choose one of them based on the link conditions (e.g. the link1 with NTN GW1 is in poor condition affected by the bad weather, while the link2 with NTN GW2 is in good condition even at a greater distance, link 2 will be chosen), this kind of feeder link switch over cannot be predictable.
Observation 1: It is possible the feeder link switchover cannot be predicable if the feeder link is chosen according to the link condition which may be affected by whether or interferences.
There are scenarios that feeder link switch over cannot be predictable, the signalling exchange on Xn/NG is needed for preparing the feeder link switch over.
Proposal 1: Signalling exchange is needed on Xn/NG to support the unpredictable feeder link switchover should be further discussed.
2.2 Information for signalling exchange
For the unpredictable feeder link switch over, we think below information should be considered to exchange between gNBs:
· The cell mapping between source gNB and target gNB
There are probably other information should be transmitted and need further discussion.
Another aspect is to provide some assistance information between gNBs, to reduce the RACH issue or to help the gNB make more suitable mobility decision. No matter the feeder link switch over can be predictable or not, it is beneficial to exchange some assistance information to avoid RACH issues during feeder link switchover. Also the source can configure more suitable handover condition if the source knowing the resource status in the target side. We think below information could also be exchanged during feeder link switchover preparation.
· available RACH resources between source and target to support RACH attempts distribution. If knowing the number of handover UEs, the assistant information of UEs (e.g. location), the RACH capacity in the target gNB, the actual handover time for each UE can be controlled by the network to distribute the RACH attempts within the duration of feeder link switch, thus, the RACH issues can be reduced or avoid.
· UE list and handover policy between source and target to support RACH attempts distribution. The target gNB notifies the source gNB the list of handover UEs with assistant information. The target gNB generates handover policy considering the number of the connected UEs, the assistant information of UEs, the available RACH resources of its own and so on, thus the RACH issues can be reduced or avoid.
Proposal 2: RAN3 to discuss the exchange of assistance information on Xn/NG: 
· Cell mapping between source gNB and target gNB to perform the correct handover during feeder link switchover
· Available RACH resources between source and target to support RACH attempts distribution
· UE list and handover policy between source and target to support RACH attempts distribution
Conclusion
In this paper, we have the following observations and proposals:
Observation 1: It is possible the feeder link switchover cannot be predicable if the feeder link is chosen according to the link condition which may be affected by whether or interferences.
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