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1. Introduction
For the first meeting of the Rel-19, RAN3 got the following progress on NR NTN regenerative payload enhancement:
	[bookmark: OLE_LINK7]There is no consensus to discuss new NTN architecture now; wait for an LS from SA2 on this particular issue.
Technical discussion based on current architecture can be discussed in next meeting.


This paper continues to discuss NTN regenerative payload enhancement.
2. Discussion
2.1	New architecture for regenerative payload 
In the last meeting, RAN3 had little progress on the regenerative payload enhancement because we focused on discussing whether the IWF (proxy node) based solutions for regenerative architecture should be considered in the current RAN3 working item. The IWF-based structure is a solution mentioned in TR 23.700-29 [1], which is still under study by SA2. In our understanding, a Study-Item-phase NTN structure in SA2 is too early to be discussed in the current RAN3 Woking Item phase. In addition, Rel-19 NR NTN WID [2] does not include discussing possible new architecture for regenerative payload. Furthermore, the limited TU for NR NTN does not allow us to discuss the new architecture. Therefore, we think RAN3 could discuss the new NTN architecture only if the WID is revised, where the new NTN architecture is included in the WI scope and more TUs are allocated. 
Proposal 1: RAN3 could discuss the new NTN architecture only if the WID is revised, where the new NTN architecture is included in the WI scope and more TUs are allocated.
2.2	Regenerative payload impacts on NG interface
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 may also not 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 2: RAN3 needs to discuss how to handle the feeder link switchover caused NG-C and NG-U interface interruption for the regenerative payload.
2.3	Regenerative payload impacts on Xn interface over ISI
The Inter-Satellite Links (ISI) were discussed in the last meeting, and most companies think the ISI should not be excluded from our working items. The ISI can be established between satellites, and the Xn-related signaling and data between onboard gNBs is expected to be transmitted via ISI if the ISI is established between satellites. 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 existing Xn interface via ISI may have to be terminated, which differs from the transparent payload.
[image: 图示
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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 3: RAN3 is suggested to discuss how to handle 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 4: RAN3 is suggested to discuss if the Xn interface via ISI can be established between LEO, MEO, and GEO.
3. Conclusion
Observation 1: Feeder link switchover in the regenerative payload will interrupt the NG interface and the Uu interface.
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 1: RAN3 could discuss the new NTN architecture only if the WID is revised, where the new NTN architecture is included in the WI scope and more TUs are allocated.
Proposal 2: RAN3 needs to discuss how to handle the feeder link switchover caused NG-C and NG-U interface interruption for the regenerative payload.
Proposal 3: RAN3 is suggested to discuss how to handle the unstable connecting for the Xn interface over ISI.
Proposal 4: RAN3 is suggested to discuss if the Xn interface via ISI can be established between LEO, MEO, and GEO.
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