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1
Introduction
This contribution analyses the mobility issues in NTN Scenario D2 with gNB-DU on satellite and gNB-CU on ground. 
2
Discussion

In NTN architecture option with gNB-CU processed payload, the gNB-DU is on the satellite, and the gNB-CU is on the ground. 
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Figure 5.3-6: NG-RAN with a regenerative satellite based on gNB-DU

In Scenario D2, Regenerative LEO with gNB-DU (NTN beam foot print moving on earth), there are following scenarios for a CONNECTED mode mobility. 

· Case 1: the UE is handover to another beam of the same satellite 

· Case 2: the UE is handover to another beam of a different satellite, connecting to same gNB-CU.

· Case 3: the UE is handover to another beam of a different satellite, connecting to different gNB-CU.

· Case 4: the UE is handover due to the change of CU. 
The 1st Case can be supported via current intra-DU mobility. The handover can be initiated based on the UE’s measurement report of target beam.
The 2nd Case can be supported via current inter-DU/Intra-CU mobility. The handover can be initiated based on the UE’s measurement report of target beam.

The 3rd Case can be supported via current inter-DU/inter-CU mobility. The handover can be initiated based on the UE’s measurement report of target beam.

The 4th Case can happen when the satellite moves out of the coverage area of current gNB-CU, and enters the coverage area of the new gNB-CU. For example, in below figure, the UEs served by Satellite#B will be handover to CU2 due to the change of the CU. 
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Figure 1: Mobility due to CU switch
In this Case, the mobility is different to normal inter-DU mobility which is based on the UE’s measuremen report. The UE may have good connection with Satellite#B before Satellite#B (i.e. DU#B) change to CU2. So the handover trigger is not based on the UE’s measurement report. The UE’s measurement report actually does not help, since it is the same satellite (or same beam). Even the satellite (beam) broadcast different PCI/CGI after the CU switch, but the satellite (beam) does not broadcast the new PCI/CGI before the CU switch is completed. Since the Satellite (DU) knows when it need to connect to a new CU, one possibility is the DU provides an indication to CU, so the CU can start the handover procedure for the connected UEs. . 

In addition, the traditional inter-DU/inter-CU handover signalling consists of CU-CU signalling and CU-DU signalling. Since all UEs need to be handover to CU2, this can causes significant signalling load in Xn interface and F1 interface in a very short period. Since it is the same satellite, it may be possible to reusee the same UE F1AP context after the CU switch. 
In a summary, we propose to capture the CONNECTED mode mobility for Sceanrio D2 Regenerative LEO with gNB-DU (NTN beam foot print moving on earth) and further study Case 4. 

Proposal: Capture the connected UE mobility for Scenario D2 Regenerative LEO with gNB-DU (NTN beam foot print moving on earth) and further study Case 4. 

3
Conclusions
In this contribution we have analysed the CONNECTED mode mobility issues for Non Terrestrial Network Scenario D2 with gNB-DU on satellite. Our proposals are: 

Proposal: Capture the connected UE mobility for Sceanrio D2 Regenerative LEO with gNB-DU (NTN beam foot print moving on earth) and further study Case 4. 

The proposed TP can be found at the end of this contribution. 
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CONNECTED Mobility aspects for Scenario D2 with gNB-DU on satellite
In Scenario D2, Regenerative LEO with gNB-DU (NTN beam foot print moving on earth), there are following scenarios for a CONNECTED mode mobility. 

· Scenario 1: the UE is handover to another beam of the same satellite 

· Scenario 2: the UE is handover to another beam of a different satellite, conneting to same gNB-CU.

· Scenario 3: the UE is handover to another beam of a different satellite, conneting to different gNB-CU.

· Scenario 4: the UE is handover due to the change of CU. 

The 1st scenario can be supported via current intra-DU mobility. The handover can be initiated based on the UE’s measurement report of target beam.

The 2nd scenario can be supported via current inter-DU/Intra-CU mobility. The handover can be initiated based on the UE’s measurement report of target beam.

The 3rd scenario can be supported via current inter-DU/inter-CU mobility. The handover can be initiated based on the UE’s measurement report of target beam.

The 4th scenario can happen when the satellite moves out of the coverage area of current gNB-CU, and enters the coverage area of the new gNB-CU. For example, in below figure, the UEs served by Satellite#B will be handover to CU2 due to the change of the CU. 
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Figure 1: Mobility due to CU switch
In this scenario, the mobility is different to normal inter-DU mobility which is based on the UE’s measuremen report. The UE may have good connection with Satellite#B before Satellite#B (i.e. DU#B) change to CU2. So the handover trigger is not based on the UE’s measurement report. The UE’s measurement report actually does not help, since it is the same satellite (or same beam). Even the satellite (beam) broadcast different PCI/CGI after the CU switch, but the satellite (beam) does not broadcast the new PCI/CGI before the CU switch is completed. Since the Satellite (DU) knows when it need to connect to a new CU, one possibility is the DU provides an indication to CU, so the CU can start the handover procedure for the connected UEs. . 

In addition, the traditional inter-DU/inter-CU handover signalling consists of CU-CU signalling and CU-DU signalling. Since all UEs need to be handover to CU2, this can causes significant signalling load in Xn interface and F1 interface in a very short period. Since it is the same satellite, it may be possible to reusee the same UE F1AP context after the CU switch. 
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