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2   Introduction
In this contribution, we discuss the mobility issues relative to the interfaces between satellite and ground network located, such as NG interface when the gNB on board of the satellite, and F1 interface based on when CU is on board.
3   Discussion
Let discuss first the change of Terrestrial GW from TNL perspective. This applies to the both scenario of interfaces NG/F1 in case of LEO. 
· Can the Terrestrial GW (NTN GW) be seen as a TNL IP router from the architecture point of view? 
If it is the case, it could be assume that the TNL layer (via implementation or RFC) will manage the change of NTN GW, like the IP select an IP route pending to availability of the router. There is no RNL impact for RAN3. The physical layer specification may need to be check (TS 38.x11), if there is any impact at all for RAN3. The change of Terrestrial GW is then a pure TNL issue without impact on RNL. 
If the answer to the question above is yes, the problem becomes simpler for RAN3. RAN3 does not need to consider the change of NTN GW. 
Proposal 1: RAN3 to discuss and clarify if the change of NTN GW can be seen as a change of IP router? In another word, the change of NTN GW is a TNL issue without impact on RNL (i.e. on Application protocols).
If the answer to the question above is no, then we need to discuss the issue further more i.e. when\who\how to change the SRI and the NTN GW, with the impact on RNL. 
Let consider now that the TNT GW cannot act as router, it is “bind” to the interface, let check NG and F1 impacts. 
NG Interface management for gNB on satellite:
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Figure 1: NG-RAN with a regenerative satellite based on gNB

The regenerative satellite may moves out a specific geographic area related to the NTN GW. Then it may find a new NTN GW and attached to it, as result of a NTN GW change. The satellite needs to establish a NG interface through the new NTN GW, to the same AMF (or a new one) and at some point release the old interface. 
In order to support the change of NTN GW, we assume that the satellite is synchronised with the terrestrial part of the networks in order to:

1) Establish a new NG interface to the AMF through the new NTN GW

2) The AMF starts an AMF relocation procedure in order to relocate all the UE (SCTP connection) via the new established interface
3) The gNB or AMF has to release the old interface
F1 Interface management for DU on satellite:
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Figure 2: NG-RAN with a regenerative satellite based on gNB-DU
The regenerative satellite may moves out a specific geographic area related to the NTN GW. Then it may find a new NTN GW and attached to it, as result of a NTN GW change. The satellite needs to establish a F1 interface through the new NTN GW, to the same CU (or a new one) and at some point release the old interface. The main issue here is that in principle, a DU has a single CU F1 interface and there is no “CU relocation procedure” defined today in the standard. However the following procedure may be follow:

4) Establish a new logical DU in the satellite and F1 interface to the CU through the new NTN GW

5) Generate a set of new cells related to the new DU

6) The CU starts handover procedure to move all the UE from old CU to the new CU

7) The DU or CU has to release the old interface
Proposal 2: How to support the satellite to change its corresponding AMF (gNB-CU) should be considered.  
4   Conclusion
In this contribution, we discussed the mobility issue in non-terrestrial networks.

The first decision from RAN3 would be to clarify if the change of NTN GW can be seen as a change of IP router? (Proposal 1)

If RAN3 is able to respond to this question Huawei is volunteer to capture a short text proposal for the TR.
IF RAN3 need more time, it is propose to capture the text proposal in annex in order to keep all the discussion open and FFS.
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6   Annex: Text Proposal to TS 38.821

<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.Y.X Interface management NTN  GW change (FSS)

The Terrestrial GW  (NTN GW) is seen as a TNL IP router from the architecture point of view (FFS):
It is assume that the TNL layer (via implementation or RFC) will manage the change of NTN GW, like the IP select an IP route pending to availability of the router. There is no RNL impact for RAN3. The physical layer specification may need to be check (TS 38.x11), if there is any impact at all for RAN3. The change of Terrestrial GW is then a pure TNL issue without impact on RNL. 

NG Interface management for gNB on satellite(FFS):
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Figure x: NG-RAN with a regenerative satellite based on gNB

The regenerative satellite may moves out a specific geographic area related to the NTN GW. Then it may find a new NTN GW and attached to it, as result of a NTN GW change. The satellite needs to establish a NG interface through the new NTN GW, to the same AMF (or a new one) and at some point release the old interface. 
In order to support the change of NTN GW, we assume that the satellite is synchronised with the terrestrial part of the networks in order to:

1) Establish a new NG interface to the AMF through the new NTN GW

2) The AMF starts an AMF relocation procedure in order to the relocated all the UE (SCTP connection) via the new established interface

3) The gNB or AMF has to release the old interface
F1 Interface management for DU on satellite (FFS):
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Figure y: NG-RAN with a regenerative satellite based on gNB-DU
The regenerative satellite may moves out a specific geographic area related to the NTN GW. Then it may find a new NTN GW and attached to it, as result of a NTN GW change. The satellite needs to establish a F1 interface through the new NTN GW, to the same CU (or a new one) and at some point release the old interface. The main issue here is that in principle, a DU has a single CU F1 interface and there is no “CU relocation procedure” defined today in the standard. However the following procedure may be follow:

4) Establish a new logical DU in the satellite and F1 interface to the CU through the new NTN GW

5) Generate a set of new cells related to the new DU

6) The CU starts handover procedure to move all the UE from old CU to the new CU

7) The DU or CU has to release the old interface
<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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