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1 Introduction
Last RAN3 meeting discussed mobility issue for NR NTN, mainly including inter-gNB interface, time-based CHO and cell ID usage, etc. The related agreements are as follows[1]:
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]In Rel-18, mobility enhancement based on NG and Xn can be discussed in WI based on technical issues to be solved. 
[bookmark: _Hlk118205335]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.
[bookmark: _Hlk118215273]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.
[bookmark: _Hlk118123314]- potential discrepancy w.r.t. time-based CHO as defined by RAN2?
- potential impacts w.r.t. data forwarding configuration?
In this contribution, we will continue to discuss the above mentioned left issues.
2 Discussion
2.1 Time-based CHO
At the last meeting, the companies agreed to transfer the start time T1 and time duration T2 over XnAP to support time-based CHO. However, for the introduction of NGAP based CHO for NTN, some companies also expressed their concern and preferred RAN3 to further study and analyze the potential impact of the following aspects.
· potential discrepancy w.r.t. time-based CHO as defined by RAN2?
· potential impacts w.r.t. data forwarding configuration?
In Rel-17, RAN2 had agreed the time-based trigger condition for CHO, which is why we enhanced XnAP and introduced Conditonal Handover Time Based Information IE. Considering the importance of NG based handover in NTN scenarios, in principle, this enhancement is also applicable to NGAP. Apart from the handover preparation procedure, we think other aspects have very limited impact on the specification. 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.
For data forwarding, due to the wide coverage of satellite beams and the limited number of NTN-gNBs covering the same geographical area, the potential candidate cells and nodes of CHO in NTN are far less than those in the terrestrial network (maybe only 1-2 candidate cell), NG signaling load is not going to be an issue. On the other hand,  the DAPS handover over NG already supports early data forwarding. If it is identified that time-based CHO needs to introduce such enhancements, it can be reused as much as possible.
Given the above, considering that we have endorsed BL CR of XnAP, similarly for NGAP 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. There is no need to introduce a new NGAP procedures for the NG based CHO at present.
Proposal 1: To support time-based CHO 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
Under the current NTN architecture, NTN-gNB is located on the ground and always provides services for fixed geographical areas. The mapping between Mapped Cell IDs and geographical areas is configured in the RAN via OAM. Hence it is not necessary to exchange Mapped Cell ID via Xn setup and configuration update messages. Considering that RAN3 has fully discussed cell relation handling in Rel-17 and reached the agreement that serving/neighbor NTN cell information, if any, may be exchanged between gNBs via Xn. We understand that it should be the Uu cell ID.
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. 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. However, in some cases, especially when the source gNB cannot fully grasp the neighbor cell relation in time, it seems beneficial to use the Mapped cell ID as Target Cell ID in handover signaling. For example, in the feed link handover scenario, if the source gNB does not know the coming cells to be generated by the target gNB, the Mapped cell ID can be used in the HANDOVER REQUEST message to identify the location of the UE. The target gNB can select a Uu cell which can provide the maximum service time of the UE location as the target cell based on its implementation. 
Of course, there may be multiple mapping rules according to the deployment and operator policies, but they have been preconfigured. No matter what kind of Cell ID is used for handover procedure, no extra stage-3 impacts is foreseen. If we want to be flexible enough, one way is to keep the current stage-2 description without further clarification. Once new issues are found, it can be re-investigated based on contribution drive.
Proposal 2: Both Uu cell ID and Mapped cell ID can be used as Target Cell ID in handover 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 1: 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 CHO 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.
Proposal 2: Both Uu cell ID and Mapped cell ID can be used as Target Cell ID in handover signaling.
Observation 1: 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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