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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#112e agreements：
·  [035] 12: RAN2 will use cell selection/reselection for NR-NTN as the baseline and discuss further about the detailed solutions in eMTC/NB-IoT NTN.

·  [035] 16: RAN2 agrees to use Rel-16 RLF-based NB-IoT mobility as a baseline for mobility in NB-IoT over NTN. 

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.




In this contribution, we will make some consideration on the possible issues of mobility for IoT over NTN.
2 Discussion
2.1 Cell re-selection
The propagation delay (e.g., RTT) is much different between TN and NTN. It has a significant impact on traffic continuity. Therefore, a priority to do cell reselection can be taken into consideration to guarantee user experience. For eMTC, legacy frequency-priority can be reused between LEO/GEO and TN for cell re-selection. 
But for NB_IoT, we know that frequency-priority is not supported in the current specification, it is not reasonable to introduce it, which would increase UE’s complexity. If we want to prioritize some certain network considering the different requirements in each system, a ranking solution should be considered. There are the following optional solution can be considered:

Option1:  TN prioritized

In this option, TN is always prioritized in a highest ranking order. It is very straightforward and easy to be implemented by network.  Nevertheless, it has a poor flexibility and then has a bad effect on network management.  
Option2: reuse the existing Qoffset

In the current specification, a Qoffset parameter has been defined, which is highlighted in the following formula:

	Rs=Qmeas,s +QHst-Qoffsettemp+QoffsetSCPTM
Rn=Qmeas,n -Qoffset-Qoffsettemp+QoffsetSCPTM


For intra-frequency, it equals to Qoffsets,n that is broadcasted via SIB, if Qoffsets,n is valid, otherwise this equals to zero. Therefore, in order to make a priority to select a system (e.g., TN), it just needs to configure a suitable value for Qoffsets,n in TN and NTN cell by NW’s implementation.
For inter-frequency, it equals to QoffsetDedicatedfrequency for any frequency other than the frequency of the dedicated frequency offset, if QoffsetDedicatedfrequency is valid, otherwise this equals to Qoffsetfrequency. In this scenario, the handling of QoffsetDedicatedfrequency and Qoffsetfrequency can be similar to the Qoffsets,n  in the scenario of intra-frequency. 
Option3: introduce a new Qoffset

If a new Qoffset is introduced, the formula is generated as: 

	Rs=Qmeas,s +QHst-Qoffsettemp+QoffsetSCPTM
Rn=Qmeas,n -Qoffset-Qoffsettemp+QoffsetSCPTM-QoffsetNTN


The parameter QoffsetNTN can make a priority to do cell reselection between TN and NTN. Though it can work well and looks very clear, we think it is not necessary to introduce an additional parameter, since network type can be considered at the same time for the configuration of Qoffset related parameters. Moreover, it would increase signalling overhead.
Proposal 1: The existing Qoffset can be reused for cell re-selection between TN and NTN.
2.2 RLF-based mobility
Due to that the path loss between cell center and cell edge have no significant difference and even almost have a similar value, the current out-of-sync/in-sync detection cannot get an accurate statistics result, which will furtherly affect RLF trigger. It is fair to say that the legacy RLF trigger condition is not accommodate to that in NTN system. . 
We think that the RLF-based mobility enhancement in NTN should has the same objective as that of Rel-17 NB_IoT enhancement. That is, we need to consider how to reduce the time taken to RRC reestablishment to another satellite cell. The key solution is to consider how to declare RLF in advance, and then perform RRC reestablishment. In this procedure, it is feasible to introduce a new trigger condition. At the same time, there has no need to perform out-of-sync/in-sync detection and it seems meaningless, due to that the quality of radio link always suddenly changes in very short time when the satellite moves out of the serving cell. 

Observation 1: The legacy RLF trigger condition cannot be reused in IOT over NTN. 
Proposal 2: A new trigger condition for triggering RLF in advance can be considered in IOT over NTN.
3 Conclusion

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

Observation 1: The legacy RLF trigger condition cannot be reused in IOT over NTN. 

Proposal 1: The existing Qoffset can be reused for cell re-selection between TN and NTN.
Proposal 2: A new trigger condition for triggering RLF in advance can be considered in IOT over NTN.
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