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Introduction
During RAN3#117bis-e meeting, mobility enhancement on NTN was discussed and the related agreements are as follows:
There is no need to exchange the cell coverage stop time in the signaling of time-based CHO parameters.
Agree to add time information for time-based CHO, which includes a start time T1 and time duration T2, in Xn Handover Request message, taking R3-225580 as the starting point.
There is no need to exchange a ‘Hard or Soft Feeder link Switch over indication’ via XN Setup procedure and Configuration Update procedure.
FFS which cell ID (mapped cell ID/Uu cell ID/Both are fine) is exchanged via Xn setup and Configuration update messages.
FFS whether to exchange a single TAC or multiple TACs via Xn setup and Configuration update messages.
FFS which cell ID (mapped cell ID/Uu cell ID/Both are fine) is used as Target Cell ID in handover signaling.
FFS in a transparent payload scenario, whether Xn interface will be deployed. 
For NGAP, RAN3 to further study and analyze any potential impacts in addition to T1 and T2.
- potential discrepancy w.r.t. time-based CHO as defined by RAN2?
- potential impacts w.r.t. data forwarding configuration?
In this contribution, we continue to analyse the enhancement on NTN mobility.
Discussion
· Cell ID used as Target Cell ID in handover signalling
Which kind of cell ID is used as target cell ID in handover signalling has been discussed for several meetings. There still does not reach consensus on using Mapped cell ID or Uu cell ID. Currently, no explicit instruction in the specification indicates which type of Cell ID should be used in Xn/NG handover. Throughout the discussion of the Rel-18 RAN3 meeting, we constantly believe that Mapped cell ID is more suitable comparing to Uu Cell ID. From the specification, we know that mapped cell ID corresponds to a fixed geographical location where UE is located. The mapping between Mapped Cell IDs and geographical areas is configured in the RAN and Core Network and the same mapping rule can be simultaneously configured in CN and gNB.
[bookmark: _Hlk118412153]In NTN deployment, UE can be treated as stationary or moving very slowly when comparing the movement of satellite. Generally, the UE handover happened in NTN is caused by the satellite movement instead of UE movement. Followed above basic principles, we hope to build a way that UEs associated with the same mapped cell ID do not perceive the handover during the cell sweeping due to the movement of satellite whatever the NTN scenario is. There would be impact on Xn to notify the original PCI for the UE from source gNB to target gNB, which prevents the relevant security parameter modification resulting in PDCP re-establishment. If mapped cell ID during handover signalling is used, target gNB can identify there is no change of UE’s geographical area by mapped cell ID and acquire its original physical PCI and keep it without RRC configuration. The configuration for UE in source cell should be signalled from source gNB to target gNB over Xn.
Observation 1: UEs associated with the same mapped cell ID do not perceive the handover during the cell sweeping due to the movement of satellite whatever the NTN scenario is.
Proposal 1: It is proposed to use mapped cell ID during HO, which corresponds to a fixed geographical location where UE is located.
Proposal 2: The original PCI and configuration for UE in source cell should be signalled from source gNB to target gNB over Xn.
· [bookmark: _Hlk118419724]Cell ID exchanged via Xn Setup and Configuration Update messages
Regard to this issue, either mapped or Uu cell ID could be exchanged, but we slightly prefer mapped cell ID. The intention of exchanging cell ID during Xn Setup and Configuration Update is to declare which cell is the neighbour cell for source and whether the TAC of neighbour cell is allowed to access. Therefore, selecting which type of cell ID depends on whether the size of cell ID and TA is comparable. From the description in TS 38.300, a tracking area in NTN is defined as corresponding to a fixed geographical area. However, no explicit instruction demonstrates the precise size of geographical area. Hence, the size of TA depends on OAM configuration. On the other hand, mapped cell ID corresponding to a fixed geographical area also does not have a clear description of the actual cell size. From our view, the relationship between mapped cell ID and TA depends on the deployment. In theory, a mapped cell ID can include multiple TAs, but it is worth thinking about that what’s the real benefits if a mapped cell ID including multiple TAs in real-time deployment. The intention of introducing mapped cell ID is to enable CN to know approximate location for UE for Paging, PWS and AoI. Obviously, it seems feasible to specify that a mapped cell ID has a single TAC aligned with the principle in TN with the condition that the size of mapped cell ID could be comparable with size of TN. By comparison, Uu Cell ID is broadcast over the air in a single beam with possibly multiple TACs in common understanding. if using the Uu cell ID, we need to consider and discuss whether to transmit multiple TACs or single TAC over XnAP. Therefore, exchanging mapped cell ID via Xn Setup and Configuration Update procedure is preferable.
Observation 2: The intention of exchanging cell ID during Xn Setup and Configuration Update is to declare which cell is the neighbour cell for source and whether the TAC of neighbour cell is allowed to access.
Observation 3: The intention of introducing mapped cell ID is to enable CN to know approximate location for UE for Paging, PWS and AoI.
Observation 4: In common understanding, Uu Cell ID is broadcast over the air in a single beam with possibly multiple TACs.
Proposal 3: It is proposed to specify that a mapped cell ID has a single TAC aligned with the principle in TN with the condition that the size of mapped cell ID could be comparable with size of TN.
Proposal 4: Prefer to exchange mapped cell ID via Xn Setup and Configuration Update procedure.
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 during the cell sweeping due to the movement of satellite whatever the NTN scenario is.
Observation 2: The intention of exchanging cell ID during Xn Setup and Configuration Update is to declare which cell is the neighbour cell for source and whether the TAC of neighbour cell is allowed to access.
Observation 3: The intention of introducing mapped cell ID is to enable CN to know approximate location for UE for Paging, PWS and AoI.
Observation 4: In common understanding, Uu Cell ID is broadcast over the air in a single beam with possibly multiple TACs.
Proposal 1: It is proposed to use mapped cell ID during HO, which corresponds to a fixed geographical location where UE is located.
Proposal 2: The original PCI and configuration for UE in source cell should be signalled from source gNB to target gNB over Xn.
Proposal 3: It is proposed to specify that a mapped cell ID has a single TAC aligned with the principle in TN with the condition that the size of mapped cell ID could be comparable with size of TN.
Proposal 4: Prefer to exchange mapped cell ID via Xn Setup and Configuration Update procedure.
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