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Introduction
In previous meeting, RAN3 agreed to support both soft and hard switchover in Rel-17. However, there will be RACH congestion and collision issues during the switchover as we discussed in [1]. In this paper, we would like to further discuss the possible enhancements on handover during the switchover to solve the issues.
Discussion
2.1 Issue description
Considering the large size of NTN cell, a large number of connected UEs may be served by the satellite, which means a large number of handovers will happen at the same time or in a very limited time during the feed link switchover. Thus, the RACH congestion and collision will happen, which lead to handover failures and service interruption. The RACH congestion issue is discussed in RAN2, which solution is selected will be pending to RAN2. Here we only address the Xn impact about the possible solutions for RACH congestion.
2.2 Possible solutions
To mitigate or avoid RACH issues during feeder link switchover, below solutions can be considered:
· RACH-less Handover
· Distributed RACH attempts
RACH-less Handover
The handover caused by feeder link switch over is very different from the normal handovers, as the serving satellite is unchanged, it can be seen as an intra-satellite handover and has below characteristics:
· The service link for each UE is unchanged and known by UE itself.
· The feeder link will be changed but it’s common for all UEs serving by the satellite. 
Based on above, RACH-less handover is very suitable for intra-satellite handover. If there is no RACH procedure, the procedures (e.g. UL synchronization) achieved by RACH should be done by other procedures by knowing some assistant information. For example, the TA for UL synchronization can be easily predicted by the target gNB knowing the TA assistant information from the source gNB.
The example procedure of RACH-less handover in the scenario of the feeder link switchover is shown in figure 1. The source gNB notifies the target gNB the RACH less assistant information (e.g. TA information of the old link) in Handover Request message, according to that, the target gNB generates RACH less configurations (e.g. TA offset, UL grant, etc.) and notifies the source gNB and then the UE. UE applies the RACH less configuration, and sends the RRC Reconfiguration complete message according to the configuration, as well as includes RACH less assistant information (e.g. SSB beam) to the target gNB.  


Figure 1
Observation 1: RACH-less handover can be used in feeder link switchover to solve RACH issue.
Proposal 1: RAN3 to discuss the RACH-less assistant transmitted from the source to the target for the feeder link switchover to support RACH-less mobility.

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.
In this solution, a handover policy is used to distribute the RACH attempts within the duration of feeder link switch, which can be generated by the source gNB (option A) or the target gNB (option B).
The example procedure of option A is shown in figure 2. The target gNB notifies the source gNB the available RACH resources of the target gNB. The source gNB generates handover policy considering the number of the connected UEs, the location of UEs, the available RACH resources of the target gNB and so on. If UE X meets the condition 1, it will perform handover at T1.


Figure 2
The example procedure of option B is shown in figure 3. 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. The target gNB notifies the source gNB the handover policy. The source gNB applies it. If UE X meets the condition 1, it will perform handover at T1.
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Figure 3
Observation 2: Handovers with RACH attempts distribution policy can be used in feeder link switchover to solve RACH issue.
Proposal 2: RAN3 to discuss the exchange of available RACH resources between source and target to support RACH attempts distribution.
Proposal 3: RAN3 to discuss the exchange of handover 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: RACH-less handover can be used in feeder link switchover to solve RACH issue.
Proposal 1: RAN3 to discuss the RACH-less assistant transmitted from the source to the target for the feeder link switchover to support RACH-less mobility.
Observation 2: Handovers with RACH attempts distribution policy can be used in feeder link switchover to solve RACH issue.
Proposal 2: RAN3 to discuss the exchange of available RACH resources between source and target to support RACH attempts distribution.
Proposal 3: RAN3 to discuss the exchange of handover UE list and handover policy between source and target to support RACH attempts distribution.
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