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Introduction
In RAN3#111e meeting, NTN feeder link switch was discussed and the related agreements are as follows:
· Existing per-UE Xn and NG Handover functions are used to support the switch over (feeder link and satellite/HAPS); It is assumed that the information exchanged in existing Handover procedures can be used for NTN purposes. Discussions on addition to the existing handover functions will be triggered from decisions made outside RAN3.
· 3GPP supports NTN with central coordination of switch overs. In case of centrally coordinated switch over, no signaling is needed on Xn/NG, to coordinate the actual switch-over (feeder link and satellite/HAPS).
In this paper, we mainly analyse the information to be exchanged during two gNBs and discuss the possible issues of soft and hard switchover.
Discussion
[bookmark: _Hlk61511294]2.1 Message exchange process over XnAP
In the last meeting, one of the remaining issues is that served cell information and neighbor cell information for cells providing non-terrestrial NR access may be provided to the gNBs via OAM or exchanged via XnAP means. We will continue discussing XnAP protocol impacts for both options in this meeting based on the remaining issue. Based on the two potential options that gNB might be informed about the scheduling of switch over events and usable radio resources and possibly the update of neighbouring gNBs.
Proposal 1: gNB might be informed about the scheduling of switch over events and usable radio resources and the update of neighbouring gNBs.
Basically, the message flow for feeder link switchover by the control of signalling in TR 38.821 are captured as the reference of message exchange via XnAP. A dedicated message is introduced transmitting from source gNB to target gNB including the satellite and served cell information. The message flow is shown in Figure 1.
It is noted that the satellite connects two gNBs simultaneously during a period of time. The way that two feeder link connections serving a given area via the same satellite during the transition is called soft switch. The two gNBs may utilize different radio resources of the transparent satellite to ensure both gNBs are visible to the UE (overlapping coverage areas) simultaneously. The mobility solution of soft handover may need to also mitigate for the fact that the UEs may observe very similar RSRP/RSRQ of the service links, provided by the source and target gNBs, because the reference signals are transmitted from the same satellite.
[image: ]
Figure 1: Message flow for feeder link switchover through new XnAP
Additionally, feeder link switch could be managed by an NTN control center which ensures the alignment of the configuration of the gNB, NTN-Gateway and the satellites and manages the coverage area of each satellite. The NTN Control Center is also responsible for setting up and releasing the feeder links between the NTN-Gateway and the satellites. The signalling flow for feeder link switchover through NTN control center is show in Figure 2.
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Figure 2: Signalling Flow for Feeder Link Switchover through NTN Control Center
As far as we already know, the switchover events are predictable (e.g. based on the LEO satellite ephemeris information and NTN GWs location) or event-triggered (e.g. for maintenance). The predictable switchover does not signal triggered since the orbit of satellite is fixed based on the ephemeris. For the event-triggered, it could be beneficial to introduce a dedicated, non-UE-associated Xn procedure (Satellite Connection Request) to signal from the old to the new gNB that it should connect to the specified satellite. In this case, we list some information that may be used for exchanging on cell relation between RAN nodes via XN/NG. For example, satellite ID, a list of served cells information from the gNB covered by the satellite, and the ephemeris data for the satellite.
2.2 Centralized Deployment vs De-centralized Deployment
According to the summary of email discussion in last meeting, two assumptions are proposed to analyse whether a Xn procedure needed to indicate the feeder link switch over. The definition of two deployments is described below:
The “centralized deployment option”: the decision to perform a feeder link switch is coordinated in a central way and assumed to be exactly predictable, then there is no need to signal an event that is known by all serving gNBs.
The “de-centralized deployment option”: In this option, the feeder link switch decision is considered to be based on local (gNB/NTN Gateway) decisions (with centralized configuration of all sorts of satellite system information, as in option 1). The timing of the feeder link switch would predictable only within a certain timing range, but the actual switch (i.e. availability of the target feeder link and source feeder link in case of soft switch, and exact hard switch time) is not known in advance.
In our point of view, in case of “centralized deployment option”, the feeder link switch over event is controlled by a NTN control function (OAM); in case of “de-centralized deployment option”, the feeder link switch is managed through message exchange between gNBs. 
[bookmark: _Hlk71287155]Observation 1: In case of “centralized deployment option”, the feeder link switch over event is controlled by a NTN control function (OAM); in case of “de-centralized deployment option”, the feeder link switch is managed through message exchange between gNBs. 
For centralized deployment option, mapping signalling of source and target NCGI need to be exchanged on Xn/NG. However, the mapping between source and target NCGI decided by the target gNB or configured by OAM needs further discussion. 
For de-centralized deployment option, we hold the view that the necessity of deployment for a dynamic correction of the pre-planned switch overs scheduling in a specific area due to feeder link or satellite impairments. Under such circumstance, feeder link switch is dynamic updated through the local decision.
Proposal 2: For centralized deployment option, mapping signalling of source and target NCGI need to be exchanged on Xn/NG. 
Proposal 3: The mapping between source and target NCGI decided by the target gNB or configured by OAM needs further discussion. 
Proposal 4: For de-centralized deployment option, feeder link switch is dynamic updated through the local decision.
Conclusions
In this contribution, feeder link switch for NTN is discussed and we propose the following observations and proposals:
Observation 1: In case of “centralized deployment option”, the feeder link switch over event is controlled by a NTN control function (OAM); in case of “de-centralized deployment option”, the feeder link switch is managed through message exchange between gNBs. 
Proposal 1: gNB might be informed about the scheduling of switch over events and usable radio resources and the update of neighbouring gNBs.
Proposal 2: For centralized deployment option, mapping signalling of source and target NCGI need to be exchanged on Xn/NG. 
Proposal 3: The mapping between source and target NCGI decided by the target gNB or configured by OAM needs further discussion. 
Proposal 4: For de-centralized deployment option, feeder link switch is dynamic updated through the local decision.
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