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1. Introduction
The Rel-18 NTN enhancements WI contains the following objective[1]:
· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2, RAN3, RAN4]
· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]
· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]
· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]
· [bookmark: _Hlk108705897]Study and, if needed, specify enhancement to Xn[/NG] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs. [RAN3]
In this contribution, we will focus on NTN service continuity enhancement and provide some initial consideration from the perspective of RAN3.
1. Discussion
During the Rel-17 phase for the research of NTN, we studied the Cell Relation Handling and Feeder Link Switch-Over mechanisms to satisfy the mobility of UE in NTN scenarios. Some relevant agreements are copied as follow:
· [bookmark: _Hlk108704072][bookmark: _Hlk108704272]Serving/neighbor NTN cell information, if any, may be exchanged between gNBs via Xn.
· Not to introduce the time window over NG/F1 in Rel-17.
· Mobility between NTN and TN over Xn has low priority in Rel-17.
· 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
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]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). 
Based on the above agreements, the existing Xn/NG signaling can support the mobility of NTN UE in Rel-17. In addition, the maintenance of neighbor cell relations between gNBs is coordinated by the central OAM or may be exchanged via Xn. It is always possible to utilize OAM to associate the cell information, but not the preferred considering the complexity. It may lead to frequent and heavy OAM configuration updates considering the number of satellites in LEO Constellation and the frequency of updating information, particularly for earth moving cells. At the same time, relying on the central coordination mode may not be updated in time. Signaling based enhancement solutions should be considered in Rel-18 to reduce overhead and avoid frequent setup and configuration updates, especially for feeder link switch-over and CHO. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]When the UE’s serving gNB is changed, the handover procedure needs to be initiated by the source gNB. For soft feeder link switch over, two feeder link connections serving via the same satellite during the transition, 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. So the source gNB may reuse the existing mechanism, e.g. using the UE measurement report and neighbour cell relations to determine the target cell for handover. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For hard feeder link switch over, a satellite cannot be connected to two gNBs simultaneously at any given time. The source gNB needs to know the coming cells to be generated by the target gNB via the current satellite and the mapping relation between new and old cells. It may be beneficial to exchange the upcoming serving cell(s) information between gNBs when Xn is present, no matter the feeder link switch over can be predictable or not. If the information is exchanged via Xn signalling, whether to introduce a new procedure needs further discussion.
[bookmark: _Hlk69134294][bookmark: _Hlk69394480]Proposal 1: Cell ID mapping information may be exchanged between gNBs via Xn for neighbour cell relationship maintenance.
[bookmark: _Hlk109203878]Some NTN types were added in RAT Restrictions IE included in Mobility Restriction List IE, e.g. LEO, MEO, GEO or other satellite. Once NTN-gNB involves handover procedure, i.e. NTN-NTN mobility and NTN-TN mobility, the source gNB should know the RAT type of neighbour cell. To make sure this mechanism could run well, the NTN type of serving cell and neighbour cell information may be exchanged between gNBs via Xn. 
Proposal 2: the NTN type of serving cell and neighbour cell information may be exchanged between gNBs via Xn.
As in the real deployment, there may be thousands of kilometres between the two NTN-gNBs. We could not assume the Xn interface between the two gNBs is always available. Considering the deployment of NTN case (even for LEO constellations, 30~40 GWs on the ground may achieve global coverage), the potential candidate cells of CHO in NTN are far less than those in TN, which is not expected to cause excessive signaling overhead on NG. Therefore, we should also consider the CHO based handover procedure over the NG interface.
Proposal 3: It may be beneficial to support the CHO based handover procedure over NG interface for NTN purposes.
In Rel-17 period, RAN3 discussed the impact of F1 interface on NTN, we have not agreed any agreement related to F1 so far. Considering that CU/DU split architecture may not be a typical deployment option for transparent based non-terrestrial access network and the split architecture is not considered in the WID of Rel-18, the discussion on the impacts of NTN on F1AP specification can be considered as low priority.
[bookmark: _Hlk109200717][bookmark: _Hlk78966164]Proposal 4: NTN impacts to F1AP should be taken as low priority in Rel-18.
1. Conclusions
In this paper, we have the following proposal:
[bookmark: _GoBack]Proposal 1: Cell ID mapping information may be exchanged between gNBs via Xn for neighbour cell relationship maintenance.
Proposal 2: the NTN type of serving cell and neighbour cell information may be exchanged between gNBs via Xn.
Proposal 3: It may be beneficial to support the CHO based handover procedure over NG interface for NTN purposes.
Proposal 4: NTN impacts to F1AP should be taken as low priority in Rel-18.
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