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1 Introduction
In RAN#88, a WI on additional enhancements for NB-IoT and LTE-MTC was approved [1] and one major objective was agreed for NB-IoT in the following:

	· Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].


In the previous meetings, the mobility related agreements were made:

	RAN2#113e agreements：
· [036] Rel-17 RLF enhancements in NB-IoT can be considered in NB-IOT NTN, if applicable. Further enhancements on RLF-based mobility can be considered, e.g. by using satellite assistance (ephemeris) information.

·  [036] RAN2 will use cell selection/re-selection mechanism of NB-IoT/eMTC as a baseline. Enhancements introduced for cell selection/re-selection mechanism in NR NTN will be considered if applicable to IoT-NTN.
· [036] Cell selection/re-selection mechanism in IoT-NTN can be enhanced by using satellite assistance (e.g. ephemeris) information (similar to NR-NTN). RAN2 will wait for RAN1’s progress about the details of satellite ephemeris information.

RAN2#114e agreements：
· 11: Support of legacy (R16) Handover and RLF/reestablishment mechanisms without major enhancements is considered essential. For eMTC, Rel-16 LTE CHO procedure can be considered without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN. 

· RAN2 assumes that the existing Qoffset(s) can be used for cell re-selection between TN and NTN.




In this contribution, we will make some consideration on the possible issues of mobility for IoT over NTN.
2 Discussion
In the previous meeting, it was agreed that for both NB-IoT and eMTC, legacy RLF and reestablishment procedures can be used (minor enhancement can be considered). Due to that the path loss between cell center and cell edge have no significant difference and even almost have a similar value in NTN system, the current out-of-sync/in-sync detection cannot get an accurate statistics result, which will furtherly affect RLF trigger. The quality of radio link always suddenly changes in a very short time when the satellite moves out of the serving cell. It is fair to say that the legacy RLF trigger condition is not accommodate to that in NTN system. 

Since the time when the satellite moves out of the serving cell is known to the UEs, it is feasible to introduce a time-based trigger condition in IoT over NTN. When the time comes to the end of the serving time, RLF will be declared. In the procedure of RLF detection, there has no need to perform out-of-sync/in-sync detection, because the quality of radio link does not usually deteriorates in the serving time of one satellite. 
Proposal 1: A time-based trigger condition for triggering RLF can be considered in IOT over NTN.
In order to assist the UE to reselect a target cell as fast as possible, some assistance information (e.g. target cell frequency information, PCI, etc.) can be provided by NW.  Some common assistance information can be broadcast to UE in advance and some dedicated assistance information can be provided for UE with a dedicated signaling before RLF occur.
Proposal 2： Assistance information of the candidate target cell can be provided for UE before RLF occur.
In NR-NTN discussion, the time when the cell move out of the area can be indicated to the UE. For NTN cell, the RLF usually occurs when the cell move out of the area. As mentioned in the previous section, we know that the quality of radio link always suddenly deteriorate in a very short time when the cell move out of the area. There will be surely many UE leading to RLF almost at the same time. And then, many UE will perform RRC reestablishment in a very short period. It will cause signaling storm in a high probability. Therefore, a solution should be considered to resolve the issue. However, there is only a little time left to discuss other issues which are already identified. It is better to postpone this issue until next release.
 Proposal 3: The group Reestablishment can be postponed until next Release. 
3 Conclusion

In this contribution we discuss the issues on control plane aspect regarding mobility for IoT over NTN, and made the following proposals:

Proposal 1: A time-based trigger condition for triggering RLF can be considered in IOT over NTN.

Proposal 2： Assistance information of the candidate target cell can be provided for UE before RLF occur.
Proposal 3: The group Reestablishment can be postponed until next Release. 
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