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Introduction
During RAN3#117e meeting, mobility enhancement on NTN was discussed and the related agreements are as follows:
· In Rel-18, mobility enhancement based on NG and Xn can be discussed in WI based on technical issues to be solved
· Enhancements for the support of CHO over NG for NTN-NTN hand-over should be discussed in this WI.
· Time based CHO should be supported.
· The target gNB is able to uniquely identify the target cell based on the target cell information received from the source gNB.
· Start time, duration are added in the signaling of time-based CHO. 
· The exchange of NTN Cell Coverage Stop Time between gNBs may be further discussed in future RAN3 meetings.
In this contribution, we continue to analyse the enhancement on NTN mobility.
Discussion
Enhancement for HO
For NTN, the high-speed movement of the satellite (e.g., LEO) will obviously lead to frequent feeder link switch-over in a short period of time. The introduction of CHO over NG in NTN will reduce the latency of legacy handover and solve the issue where Xn is not available. In last meeting, RAN3 has already agreed to introduce time based CHO with exchanging the time window information. During the time window, target gNB allocates the radio resources for UE. If UE does not connect to the cell, the target gNB will release the resources after the time window expires. The Handover Window Start IE and Handover Window Duration IE is encoded in Source NG-RAN Node to Target NG-RAN Node Transparent Container IE in NGAP. Assumed that Xn between source gNB and target gNB is available, the aforementioned IE is included in HANDOVER REQUEST message in XnAP. Regard to the serving cell stop time, target gNB has already obtained the duration information and speculate the expiration of the time window accordingly, we do not see the benefit of signalling the serving cell stop time to target gNB during time based CHO.
Proposal 1: The Handover Window Start IE and Handover Window Duration IE is encoded in Source NG-RAN Node to Target NG-RAN Node Transparent Container IE in NGAP.
Proposal 2: If Xn is available, The Handover Window Start IE and Handover Window Duration IE is included in HANDOVER REQUEST message in XnAP.
[bookmark: _Hlk115214695]Proposal 3: There is no benefit of signalling the serving cell stop time to target gNB during time based CHO.
Another controversial point discussed in last meeting is the cell ID used during handover. Currently, there is no explicit instruction in the specification indicating which type of Cell ID should be used in Xn/NG handover. In our view, mapped cell ID corresponds to a fixed geographical location where UE is located is appropriate for handover. As TS 38.300 described, the mapping between Mapped Cell IDs and geographical areas is configured in the RAN and Core Network. We can assume that the same mapping rule is configured in CN and gNBs, like the mapping between TA and geographical area does. In NTN deployment, UE can be treated as stationary or moving very slowly when comparing the movement of satellite. In order to reduce overall signalling overhead during handover, we would like to design a group handover for all UEs related to the mapped cell ID. UEs associated with the same mapped cell ID do not perceive the handover at the time of cell changing and use the same configurations and timing information when handover to the corresponding target cell. Aiming to ensure the seamless handover, all the information about UE could be signalled from source gNB to target gNB in advance. Besides, as shown below, the service link switching does not cause mapped Cell ID changing since it corresponds to a fixed location with the same mapping rule. Consequently, UE consider itself to be in the same cell all the time. For the purpose of keeping same cell ID during handover, it is proposed to use mapped cell ID.


Figure 1 Service link switching without cell ID changing
Observation 1: UEs associated with the same mapped cell ID do not perceive the handover at the time of cell changing and use the same configurations and timing information when handover to the corresponding target cell.
Proposal 4: It is suggested to use mapped cell ID during HO, which corresponds to a fixed geographical location where UE is located.
Proposal 5: A group handover for all UEs related to the mapped cell ID is proposed to reduce overall signalling overhead during handover.
Proposal 6: There will be a signalling impact over Xn to ensure the seamless handover.
Enhancement for Feeder Link Switch-over 
When review the agreements in rel-17 feeder link switch-over, we mainly focus on the centralized coordination of switch-over and deprioritize the de-centralized coordination deployment. The centralized coordination of switch-over is deployed in a central way and coordinated by the NTN control center without Xn signalling exchange. The ephemeris information is configured in NTN control center who is responsible for setting up and releasing the feeder links between the NTN-Gateway and the satellites. When the control center detects that a change of feeder link switch-over is required, it will initiate Feeder Link Establishment procedure. The signalling flow for feeder link switchover through NTN control center is show below. As a comparison, the decentralized coordination of switch-over is considered to be based on local decisions. From our perspective, the NTN control center has the full knowledge of satellite movement, so the feed link switch-over is predictable. Currently, we do not find some strong motivations to use decentralized coordination deployment.
[image: ]
Figure 2: Signalling Flow for Feeder Link Switchover through NTN Control Center
[bookmark: _Hlk115214579]Observation 2: The NTN control center has the full knowledge of satellite movement, so the feeder link switch-over is predictable.
Proposal 7: There are no strong motivations found use decentralized coordination deployment.
Conclusion
In this contribution, mobility enhancement of NTN is discussed and we propose the following observations and proposals:
Observation 1: UEs associated with the same mapped cell ID do not perceive the handover at the time of cell changing and use the same configurations and timing information when handover to the corresponding target cell.
Observation 2: The NTN control center has the full knowledge of satellite movement, so the feeder link switch-over is predictable.
Proposal 1: The Handover Window Start IE and Handover Window Duration IE is encoded in Source NG-RAN Node to Target NG-RAN Node Transparent Container IE in NGAP.
Proposal 2: If Xn is available, The Handover Window Start IE and Handover Window Duration IE is included in HANDOVER REQUEST message in XnAP.
Proposal 3: There is no benefit of signalling the serving cell stop time to target gNB during time based CHO.
Proposal 4: It is suggested to use mapped cell ID during HO, which corresponds to a fixed geographical location where UE is located.
Proposal 5: A group handover for all UEs related to the mapped cell ID is proposed to reduce overall signalling overhead during handover.
Proposal 6: There will be a signalling impact over Xn to ensure the seamless handover.
Proposal 7: There are no strong motivations found use decentralized coordination deployment.
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