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1 Introduction
Last RAN3 meeting discussed mobility issue for NR NTN, mainly including time-based CHO and cell ID usage. The related agreements are as follows[1]:
[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: _Hlk126135420]WA: Uu Cell ID is used in HO signaling.
The earth moving cell scenario described in Section 3.1 of R3-226859 is valid.
[bookmark: _Hlk118123314]FFS on what’s the TAC to be used when using Uu cell ID in Xn setup and configuration update procedures.
How to support this EMC case?
Any other impacts, in addition to the support for transferring {T1, duration} over NGAP?
In this contribution, we will continue to discuss the above mentioned left issues.
2 Discussion
2.1 Time-based CHO
Last meeting RAN3 continued to study how to solve the restriction in TS 38.300 that time-based trigger condition is only defined for CHO. Possible options:
· Option 1: introduce a Xn-CHO like function for N2-HO, but no need to copy all Xn-CHO functions to N2-HO.
· Option 2: do nothing (but how to capture in the spec that legacy HO is used in N2 and CHO is used in Uu?)
For Xn, we reuse the existing CHO procedures to optimize the handover signalings by adding the handover time window. Considering the importance of NG based handover in NTN scenarios, it is natural to introduce the same time window information into NGAP. If UE successfully handover to the target gNB within the handover time window indicated, this is consistent with the normal NG handover. If UE did not appear in the target cell before the indicated handover time window duration expires, the target gNB shall consider the procedure as failed and release the resource directly, without the handover cancellation indication message. Given the above, we think it is reasonable to introduce the two time-related IEs in the Source to Target Transparent Container to assist the target NTN-gNB prepare the resources, without CN impact. There is no need to replicate total CHO functionality over NG at present.
Proposal 1: To support time-based trigger condition for NTN, the start time T1 and time duration T2 should be included in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE in NGAP.
2.2 Cell IDs and TACs
For the cell ID used in handover signaling, “The Cell Identity included within the target identification of the handover messages allows identifying the correct target cell.” as specified in TS 38.300. 
Observation 1: In the current specification, both Uu cell ID and Mapped cell ID can be used as Target Cell ID in handover signaling.
When Uu cell ID is used, it is able to uniquely identify the target cell and does not have any issue. The main problem focuses on the Mapped Cell ID, it is possible that the geographical area of a Mapped Cell ID maybe covered by multiple Uu cells, which makes the target gNB unable to uniquely identify the target cell. As shown in the figure below[2].
[image: ]
In EMC, the coverage of satellite Uu cells moves with the satellite movement. Even if the source gNB determines the mapped cell ID based on the UE location and sends it to the target gNB in handover signaling, the target gNB may not be able to determine the relevant target Uu cell ID in real time, resulting in the risk of handover failure. So it is better to use Uu cell ID
Proposal 2: For the Earth-Moving Cell scenario, Uu Cell ID is used as Target Cell ID in HO signaling.
Another remaining issues was about signaling TAC(s) for NTN cells at Xn setup and configuration update procedures. One cell ID is associated with possibly multiple TACs due to large coverage of a NTN cell. Therefore, in order to support mobility and mobility restrictions, it may be beneficial to transfer the serving cell’s all supported TACs over Xn.
Observation 2: It is beneficial to exchange multiple TACs via Xn setup and Configuration update.
On the other hand, support of multiple TACs may lead to frequent NG-RAN node configuration update procedure in Earth-moving scenario, thus increasing signaling. From our point of view, the dynamic changes related to coverage should be periodic and predictable for a stable NTN system, so frequent signaling updates can be avoided through pre-configuration. Anyway, more discussion on this issue is needed.
Proposal 3: RAN3 further discuss the possible signaling overload caused by multiple TACs transferred.
3 Conclusions
In this contribution, we discussed the open issues to support Mobility enhancement in Rel-18, including network identity handling, CHO, etc., and have the following proposals:
Proposal 1: To support time-based trigger condition for NTN, the start time T1 and time duration T2 should be included in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE in NGAP.
Observation 1: In the current specification, both Uu cell ID and Mapped cell ID can be used as Target Cell ID in handover signaling.
Proposal 2: For the Earth-Moving Cell scenario, Uu Cell ID is used as Target Cell ID in HO signaling.
Observation 2: It is beneficial to exchange multiple TACs via Xn setup and Configuration update.
Proposal 3: RAN3 further discuss the possible signaling overload caused by multiple TACs transferred.
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