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Discussion 
Solution evaluation

KI#1 is about supporting regenerative architectures with gNB/eNB on-board the satellite. Two solution options have been brough forward in SA2:

- 
Cat.1) Solutions which do not propose an intermediate IWF or proxy that can hide the mobility of eNB/gNB that is on board the satellite, and therefore migration of moving eNB/gNB (disconnecting and reconnecting a moving eNB/gNB leaving an area controlled by the CN) is needed 

- 
Cat. 2) Solutions which propose an intermediate IWF or proxy (called Intermediate GW for convenience) between the moving eNB/gNB and CN
With Cat.1 solutions, regenerative architectures can be supported with small (if any) updates to N2/S1 and existing procedures. The Cat.1 solutions fall mostly in the remit of RAN3.

Observation 1: Cat.1 solutions require small (or no) updates to existing system.

In our view, Cat.2 solutions have several drawbacks:
- 
There is no justification for an additional architecture option. As mentioned above, the KI#1 can be solved using Cat.1 solutions with small impacts to existing NFs. 

- 
An extra entity used to interwork between RAN and CN, adding extra footprint for both CP and UP and increasing the CAPEX/OPEX, just to provide functionality that is available with small updates to AMF/MME. 

- 
The IWF does not save much signaling. NAS signaling and UE-specific N2/S1 signaling need to be forwarded to the AMF/MME to maintain integrity of the e2e procedures.

- 
Co-existence with KI#2 and KI#3 solutions are not clear. If the primary purpose of Cat.2 solution is to proxy N2/S1, but there are CN functionalities on-board for KI#2 and KI#3, the IWF would need to be able to instead/also proxy CN protocols, depending on solution. The feasibility for that has not been investigated. 

- 
The solutions in the TR and NWM comments claim that there are no impacts to standards to deploy a IWF (assuming Cat.1 solutions are supported by the gNB/eNB). This may not be fully proven, but it should be taken as an assumption of these solutions. With that assumption, any vendor or operator can implement and deploy an IWF and there is no need to mention it in the standard. 
The goal with the Cat.2 solutions seems to be to present any NTN system as a rel-17 transparent architecture towards the Core Network, e.g. to hide the regenerative nature of the satellites and make it appear as a transparent NTN system. That would allow a regenerative architecture to connect to a rel-17 core network. The architecture figure from rel-17 TS 38.800 is shown in Fig 1 (a similar figure is available in TS 36.300). As can be seen, the Uu interface is presented from the satellite towards the UE and the N2/S1 interface is presented from the ground station towards the CN, with gNB/eNB encompassing both satellite and ground station. The “shielding” of the eNB/gNB-on-board towards the CN can thus be achieved by an implementation/deployment by using the transparent architecture, which does not require any specification work and would also be more flexible in terms of implementations than describing one specific approach with a N2/N3/S1 "proxy". 
Observation 2: A desire to make a regenerative architecture appear as a transparent architecture does not require any standards impacts and no specific implementation or deployment option should be captured in the standard. 
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Figure 1. Overall illustration of an NTN (Figure 16.14.1-1 from TS 38.300)
Proposal

It is proposed to proceed with Cat.1 solutions in rel-19.
**** First Change ****

8
Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.

8.X Conclusions for KI#1

The conclusion for supporting gNB/eNB on-board the satellite is based on the following principles: 

- 
Enhancements to N2 and S1 interface procedures are to be determined by RAN3. SA2 specifications can be aligned during the normative phase. 

- 
gNB/eNB IP address change due to feeder link switch can be supported using existing N2 and S1 procedures. There are no normative impacts to SA2 specifications due to this.

**** End of Changes ****
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