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1   Introduction
In this contribution, we discuss the mobility issues related to non-terrestrial networks.
2   Discussion
· LEO satellite 5GCN(gNB-CU) connection
The satellite may in Geostationary Earth orbit (GEO) or Non-GEO (NGEO), i.e., Low Earth Orbit and Medium Earth Orbit. The satellite at GEO is earth fixed, such that it at a fixed position in the sky to ground observers. However, the LEO satellite is motion over earth, such that it change its position over time in the sky to ground observers. 

As agreed in [1], the satellite with on-board processing may hold a gNB or a DU. In case of regenerative satellite held gNB, the NG interface shall be setup between the regenerative satellite and the fixed 5G CN located on the earth. On the other hand, in case of regenerative satellite held gNB-DU, the F1 interface shall be setup between the regenerative satellite and the fixed gNB-CU located on the earth. Since the NG/F1 interface is transported over SRI, i.e., wireless feeder link, and the LEO satellite is motion over earth, the stationary 5G CN/AMF (gNB-CU) located on the earth may out of the coverage of the LEO satellite beam. 
At this stage we should probably also consider and clarify if the 5G CN used by the NTN could be cross located through world or local 5G CN on a region. 

The corresponding 5G CN (gNB-CU) of the regenerative satellite may be changed. Thus, how to support the LEO satellite to change its corresponding 5G CN (gNB-CU), so as to the interface management procedures, should be considered, i.e., the LEO satellite mobility issue. Regarding to this issue, the following issues could be consider:

· Which type of LEO satellite shall be adopted? For example, two options can be considered. The first option is the LEO satellite invokes detach procedure (e.g., release the NG/F1 interface) toward the source 5G CN (gNB-CU) first and then invokes attach procedure (e.g., setup the NG/F1 interface) toward the target 5G CN (gNB-CU). The second option is the LEO satellite appears as an UE against the 5G CN (gNB-CU) and performs the handover procedure (modification may be needed) to change its corresponding 5G CN (gNB-CU).
· The mechanism for 5G CN (gNB-CU) change decision. For example, which node decides to change the 5G CN (gNB-CU) – the satellite or the 5G CN (gNB-CU)? Which information is used to make the 5G CN (gNB-CU) change decision?
It is not obvious for us, if the procedure of “AMF change” applies in this scenario … 

Proposal 1: How to support the LEO satellite to change its corresponding 5G CN (gNB-CU) should be considered.
· NTN UE Mobility with regenerative scenario
To discuss the NTN UE mobility, we should consider the following scenarios:

· Scenario1: Mobility from one regenerative satellite based gNB to other regenerative satellite based gNB.
· Scenario2: Mobility from one regenerative satellite based gNB-DU to other regenerative satellite based gNB-DU.

· Scenario3: Mobility from regenerative satellite based gNB-DU to other regenerative satellite based gNB.

· Scenario4: Mobility from regenerative satellite based gNB to other regenerative satellite based gNB-DU.

For Scenario1, it assumes in [1] that the Inter-Satellite Links (ISL) should be supported, hence, the Xn based mobility should be supported in Scenario1. On the other hand, the target satellite and the source satellite may connect to different 5G CN, and thus, the NG based mobility should be supported in Scenario1. 
For Scenario2-Scenario4, there is no interface between the regenerative satellite based gNB-DUs, as well as between the regenerative satellite based gNB-DU and regenerative satellite based gNB. Hence, the mobility in Scenario2-Scenario4 should be assisted by the gNB-CU located on the earth over F1.
 Proposal 2: Both the Xn based handover and the NG based handover shall be supported. 
Another issue is LEO satellites needs to be considered, the LEO may move rapidly with respect to any given UE location, such that the handover procedure needs to be executed quickly otherwise the UE may not make use the target beam and/or satellite resources efficiently. Hence, how to achieve quick handover needs to be considered, e.g., conditional handover procedure as discussed in RAN2 in R15.
Proposal 3: The mechanism to perform (fast) handover procedure in NTN.  
3   Conclusion
In this contribution, we discussed the mobility issue in non-terrestrial networks, and we have the following proposals:
Proposal 1: How to support the LEO satellite to change its corresponding 5G CN (gNB-CU) should be considered.
Proposal 2: Both the Xn based handover and the NG based handover shall be supported.

Proposal 3: The mechanism to perform (fast) handover procedure in NTN.
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5   Annex: Text Proposal to TS 38.821

<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
5.X Mobility Aspects
5.X.1 
LEO satellite 5GCN(gNB-CU) connection 
The LEO satellite with on-board processing may hold a gNB or a DU. In case of regenerative satellite held gNB, the NG interface shall be setup between the regenerative satellite and the fixed 5G CN located on the earth. On the other hand, in case of regenerative satellite held gNB-DU, the F1 interface shall be setup between the regenerative satellite and the fixed gNB-CU located on the earth. Since the NG/F1 interface is transported over SRI, i.e., wireless feeder link, and the LEO satellite is motion over earth, the stationary 5G CN (gNB-CU) located on the earth may out of the coverage of the LEO satellite beam. Hence, the corresponding 5G CN (gNB-CU) of the regenerative satellite may be changed. Regarding to how to support the LEO satellite to change its corresponding 5G CN (gNB-CU), two options can be considered. The first option is the LEO satellite invokes detach procedure (e.g., release the NG/F1 interface) toward the source 5G CN (gNB-CU) first and then invokes attach procedure (e.g., setup the NG/F1 interface) toward the target 5G CN (gNB-CU). The second option is the LEO satellite appears as an UE against the 5G CN (gNB-CU) and performs the handover procedure (modification may be needed) to change its corresponding 5G CN (gNB-CU).
5.X.2 
NTN UE Mobility with regenerative scenario
We should consider the NTN terminal mobility in following scenarios:

· Scenario1: Mobility from one regenerative satellite based gNB to other regenerative satellite based gNB.

· Scenario2: Mobility from one regenerative satellite based gNB-DU to other regenerative satellite based gNB-DU.

· Scenario3: Mobility from regenerative satellite based gNB-DU to other regenerative satellite based gNB.

· Scenario4: Mobility from regenerative satellite based gNB to other regenerative satellite based gNB-DU.

It assumes in that the Inter-Satellite Links (ISL) should be supported in the Scenario1, hence, the Xn based mobility should be supported in Scenario1. On the other hand, the target satellite and the source satellite may connect to different 5G CN, and thus, the NG based mobility should be supported in Scenario1.
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