3GPP TSG-RAN WG3 Meeting #117-bis	   				   R3-225427
Online, October 10th – 18th 2022
[bookmark: Source]Agenda Item:		17.2
Source:			China Telecom
Title:				Discussion on NTN mobility enhancements 
[bookmark: _Hlk114646789]Document for:	 	Discussion, Decision 
1 Introduction
Last RAN3 meeting discussed NTN mobility enhancement methods, 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. 
Enhancements for the support of CHO over NG for NTN-NTN hand-over should be discussed in this WI.
Time based CHO should be supported, the details are FFS
The target gNB is able to uniquely identify the target cell based on the target cell information received from the source gNB.
[bookmark: _Hlk114646843]Start time, duration are added in the signaling of time-based CHO. 
[bookmark: _Hlk113548033]The exchange of NTN Cell Coverage Stop Time between gNBs may be further discussed in future RAN3 meetings.
Uu Cell ID in hand-over signaling and/or Rel-17 defined mapped cell ID configuration via OAM
[bookmark: _Hlk113525045][bookmark: _Hlk113528297]Signaling multiple TACs for NTN cells at Xn setup and configuration update: to be continued...
In this contribution, we will continue to discuss the above mentioned left issues.
2 Discussion
2.1 Time-based CHO
In the last meeting, the companies have reached agreements that time-based CHO should be supported, and the time-based CHO IE at least include the start time, duration informations.
[bookmark: _Hlk114651279]For XnAP, the start time and duration IEs would be added to the Conditional Handover Information Request IE in HANDOVER REQUEST message (9.1.1.1 of TS 38.423).
Similarly for NGAP, we can introduce a Conditional Handover Information Request signaling in Source NG-RAN Node to Target NG-RAN Node Transparent Container IE (9.3.1.29 of TS 38.413), which includes the above IEs. This enables the time-based CHO information to be sent to the target gNB via the HANDOVER REQUIRED /REQUEST messages.
Proposal 1: To support time-based CHO for NTN, the start time and duration IEs should be included in the HANDOVER REQUEST message in XnAP, as well as in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE in NGAP.
2.2 Multi-TAC exchanging for NTN cells
One of the remaining issues was about signaling multiple TACs for NTN cells at Xn setup and configuration update procedures. 
For TN, multiple cells may belong to a same TAC. However, since NTN cells cover a large area, multiple TACs may be broadcast over the air interface. From this point of view, it may be beneficial to exchange a TAC list associated with the NTN cell ID between two neighbor gNBs. The receiver gNB can determine the target cell for UE handover and neighbor relationship maintenance by considering the received TACs. 
[bookmark: _Hlk113614333]At the same time, some companies also expressed their concern. For the Earth-moving use case, because the cell ID is bound to a high-speed moving satellite, frequent TAU updates can not be avoided. Therefore, extending a single TAC to multiple TACs will not solve any problems, which is same as the legacy. However, it is feasible to exchange this information for (quasi-)Earth-fixed use case.
[bookmark: _Hlk113623595]Proposal 2: It is feasible to signaling multiple TACs for NTN cells at Xn setup and configuration update procedure for (quasi-)Earth-fixed cell use case. The Earth-moving use case is FFS.
2.3 Feeder Link Switch Over
[bookmark: _Hlk113549159]NTN in Rel-17 already supports both hard and soft feeder link switch over. In centralized deployment option, it was agreed that configuration information related to feeder link switching shall be provided by OAM. We have not reached any agreement on Xn/NG based signaling enhancement so far.
It is always possible to utilize OAM to coordinate feeder link related operations. However, exceptions cannot be avoided in the operation of large constellation systems, some feeder link switch over may perform without predicable, e.g. triggered by wireless link failure (caused by weather or interference). It is beneficial to enhance feeder link switch over by exchanging assistance NTN cell information via Xn/NG.
Proposal 3: Feeder link switch over enhancement based on Xn/NG signalling should be supported in Rel-18.
It is suggested that RAN3 discuss to defining a new non-UE procedure on Xn/NG to exchange assistance information for feeder link switch over. The cell mapping information and the NTN cell coverage stop time should be considered as necessary information.
[bookmark: _Hlk113549383]Proposal 4: Cell mapping information and NTN Cell coverage stop time can be exchanged between gNBs to perform the correct handover during feeder link switch over.
3 Conclusions
In this paper, we have the following proposals:
Proposal 1: To support time-based CHO for NTN, the start time and duration IEs should be included in the HANDOVER REQUEST message in XnAP, as well as in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE in NGAP.
Proposal 2: It is feasible to signaling multiple TACs for NTN cells at Xn setup and configuration update procedure for (quasi-)Earth-fixed cell use case. The Earth-moving use case is FFS.
Proposal 3: Feeder link switch over enhancement based on Xn/NG signalling should be supported in Rel-18.
Proposal 4: Cell mapping information and NTN Cell coverage stop time can be exchanged between gNBs to perform the correct handover during feeder link switch over.
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