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1. Introduction
Support of NTN regenerative payloads provides new architecture options and makes NTN deployment more flexible, which also brings some challenges on radio resource handling and coordination. In the latest RAN3#124 meeting there is no consensus to discuss new NTN architecture and RAN3 decided to wait for SA2’s progress. Therefore in this contribution we focus on the objective of inter-gNB mobility for Xn interface over feeder link or over ISL based on current architecture, and discuss some potential issues and solutions of supporting regenerative payload.
2. [bookmark: Proposal_Beacon]Discussion
In Rel-17 and Rel-18 NTN, transparent payload has always been assumed to focus the study on more essential aspects. For the transparent payload, the gNBs are on the ground and thus the information exchange between gNBs is similar to that in TN. As a result, no impact was identified for the implementation of inter-gNB mobility and UE context transfer that rely on the signaling exchange between the source and target gNBs via Xn interface and the signaling exchange between the AMF entity and the source or target gNBs via NG interface.
However, in Rel-19 NTN with regenerative payload, the accessibility between source and target gNBs on-board two satellites is impacted by ISL existence between satellites and feeder link switch between satellites and AMF entity on earth as in Figure 1. 
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Figure 1. Impact on Xn and NG interfaces by regenerative payloads in NTN
Observation 1: The accessibility between two gNBs on board different NTN payloads can be impacted by ISL existence between NTN payloads and feeder link switch between NTN payload and AMF entity on earth.
If the connection between two gNBs cannot be maintained due to ISL change or feeder link switch, the corresponding mobility procedures could be interrupted. For example, a UE may perform handover to a target gNB that may lose connection to the source gNB, and as a result the target gNB may not be able to complete the handover procedures or to retrieve UE context from the source gNB.
Observation 2: Due to the accessibility change between two gNBs on board different NTN payloads, a target gNB may not be able to complete the handover procedures from the source gNB.
If the network (e.g., source gNB) can estimate such change of accessibility to another gNB e.g., based on information exchange including ephemeris data and feeder link switch time, the handover procedure can be better guaranteed or scheduled.
Proposal 1: RAN3 to discuss inter-gNB information exchange for satellite links (ISL and feeder link) corresponding Xn/X2 or NG/S1 interface change.
Similar to the above-mentioned RRC reestablishment case, the UE context transfer procedure for UE in RRC_INACTIVE may be impacted by the accessibility change between two gNBs on board different NTN payloads. For the UE is in RRC_INACTIVE, if the last serving gNB receives DL data from the UPF or DL UE-associated signalling from the AMF (except the UE Context Release Command message), it pages in the cells corresponding to the RNA. If the UE accesses a gNB other than the last serving gNB, the receiving gNB triggers the XnAP Retrieve UE Context procedure to get the UE context from the last serving gNB. This fixed design combined with the moving satellite also brings in new issues related to UE AS context retrieval.
Observation 3: Due to the accessibility change between two gNBs on board different NTN payloads, the XnAP Retrieve UE Context procedure for RRC_INACTIVE may fail.
As earth-fixed RNA is assumed for UEs in RRC_INACTIVE served by NTN LEO, the control plane latency can be relatively large when the UE is paged or UL transmission occurs in another gNB rather than the last serving gNB, due to the unavailability of UE AS context or the inter-satellite/satellite-to-ground propagation for retrieving it. At least for the worst case wherein UE AS context cannot be retrieve from last serving gNB due to the accessibility change between two gNBs on board different NTN payloads.
Proposal 2: RAN3 to discuss inter-gNB UE context transfer for UE in RRC_INACTIVE in case the UE context cannot be retrieved from last serving gNB due to accessibility change between two gNBs on board different NTN payloads.
3. Conclusion
In this contribution we discuss the potential issues of supporting regenerative payload focusing on the accessibility change between two gNBs on board different NTN payloads. The following observations are given:
Observation 1: The accessibility between two gNBs on board different NTN payloads can be impacted by ISL existence between NTN payloads and feeder link switch between NTN payload and AMF entity on earth.
Observation 2: Due to the accessibility change between two gNBs on board different NTN payloads, a target gNB may not be able to complete the handover procedures from the source gNB.
Observation 3: Due to the accessibility change between two gNBs on board different NTN payloads, the XnAP Retrieve UE Context procedure for RRC_INACTIVE may fail.
And it is proposed that:
Proposal 1: RAN3 to discuss inter-gNB information exchange for satellite links (ISL and feeder link) corresponding Xn/X2 or NG/S1 interface change.
Proposal 2: RAN3 to discuss inter-gNB UE context transfer for UE in RRC_INACTIVE in case the UE context cannot be retrieved from last serving gNB due to accessibility change between two gNBs on board different NTN payloads.
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