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1. Introduction
The Rel-19 WID for NR NTN includes the following RAN3-led open issues:
	Objectives:
[bookmark: _Hlk153358806]Support of regenerative payload [RAN3, RAN2, RAN4]
· Specify the support of gNB on board in TS 38.300
· Specify, if needed, any necessary enhancements related to the intra and inter-gNB mobility, especially for Xn interface over feeder link or over ISL. [RAN3]
· Note: if any additional necessary stage-3 specifications impact for e.g. NGAP is identified, RAN3 will handle it.


This contribution discusses on the support of NR NTN regenerative payload.
2. [bookmark: _Hlk129857655]Discussion
2.1. Regenerative payload impacts on NG interface
[bookmark: OLE_LINK97]In the regenerative payload, the gNB is onboard, and the NG interface consists of the Satellite Radio Interface (SRI) interface between the NTN gateway and the satellite and the link between the NTN gateway and AMF. Since the high-speed movement of the onboard gNBs (Quasi-Earth-fixed and Earth-Moving cells), there is a feeder link switchover between gNBs and NTN gateways, which may have an impact on the NG interface (including NG-C and NG-U).
In Rel-17/18, we defined hard feeder link switchover and soft feeder link switchover, and it is also applicable to regenerative payload in Rel-19. A hard feeder link switch requires the satellite to maintain only one feeder link at a time; thus, before establishing a connection to a new gateway, the satellite terminates the connection with the former serving gateway. A soft feeder link switch allows the satellite to maintain multiple feeder links for a period before severing the connection with the former serving gNB.
The hard feeder link switchover will interrupt the SRI interface, and the soft feeder link switchover still cannot guarantee zero interruption of the SRI interface. Therefore, the feeder link switchover caused NG interface interruption seems unavoidable. During the SRI interruption, the control plane signaling sent by gNB cannot reach AMF (and vice versa), and the data flow between UPF and gNB has to be suspended. Therefore, RAN3 needs to discuss how to handle the feeder link switchover caused NG-C and NG-U interface interruption for the regenerative payload.
Observation 1: Feeder link switchover in the regenerative payload will interrupt the NG interface and the Uu interface.
Proposal 1: RAN3 needs to discuss how to handle the feeder link switchover caused NG-C and NG-U interface interruption for the regenerative payload.
2.2. Regenerative payload impacts on Xn interface over ISI
The Inter-Satellite Links (ISI) can be established between satellites but the related protocols are out of the scope of 3GPP. When the gNB is onboard, the Xn-related signaling and data between gNBs is expected to be transmitted via ISI. Considering the movement of onboard gNBs, the Xn interface may be established only when two gNBs are close to each other and have stable ISI (refer to Figure 1). Otherwise, the Xn interface via ISI may not be established or the Xn interface via ISI has to be terminated if there is a connection, which differs from the transparent payload.
[image: ]
Figure 1: The ISI (Xn interface) between two moving onboard gNBs
Observation 2: The Xn interface via ISI may be established only when two gNBs are close to each other and have stable ISI. Otherwise, the Xn interface may not be established or the Xn interface has to be terminated if there is a connection.
Proposal 2: RAN3 is suggested to discuss how to handling the unstable connecting for the Xn interface over ISI.
NR NTN has three RATs, LEO, MEO, and GEO, corresponding to the satellites' different heights. There are several issues that:
- Can the Xn interface be established between LEO gNBs via ISI?
- Can the Xn interface be established between MEO gNBs via ISI?
- Can the Xn interface be established between GEO gNBs via ISI?
- Can the Xn interface be established between LEO gNBs and MEO via ISI?
- Can the Xn interface be established between MEO gNBs and GEO via ISI?
- Can the Xn interface be established between LEO gNBs and GEO via ISI?
Proposal 3: RAN3 is suggested to discuss if the Xn interface via ISI can be established between LEO, MEO, and GEO.

3. Conclusion
Based on the discussion in this documents, we have the following observations and proposals:
Observation 1: Feeder link switchover in the regenerative payload will interrupt the NG interface and the Uu interface.
Observation 2 The Xn interface may be established only when two gNBs are close to each other and have stable ISI. Otherwise, the Xn interface may not be established or terminated.
Proposal 1: RAN3 needs to discuss how to handle the feeder link switchover caused NG-C and NG-U interface interruption for the regenerative payload.
Proposal 2: RAN3 is suggested to discuss how to handling the unstable connecting for the Xn interface over ISI.
[bookmark: _GoBack]Proposal 3: RAN3 is suggested to discuss if the Xn interface via ISI can be established between LEO, MEO, and GEO.
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