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1 Introduction

In RAN2#113 e-meeting, the following agreements about Idle mobility for IoT-NTN (NB-IoT NTN and eMTC-NTN) were achieved [1]:

In this contribution, we will further discuss the mobility for IoT-NTN and provide some suggestions.
2 Discussion
2.1 Cell reselection enhancements

During last meeting, in NR-NTN session, the following agreements on cell selection/reselection were achieved.  
· The information on when a cell is going to stop serving the area and/or the timing information (e.g. timer or absolute time) about new upcoming cell is supported at least in Earth-fixed NTN scenario. FFS if both types of information are needed. FFS if this is known from system information and/or the ephemeris.

We think the above solution can be re-used for eMTC NTN, in other words, the time information on serving cell can be used for assisting UE to perform cell selection/reselection. For the detailed solution, we can wait for the conclusion from NR NTN session.
Proposal 1: The time information on serving cell can be used for cell reselection and the detailed solution is depended on NR NTN session. 
2.2 The effect of discontinuous coverage over cell reselection 
At last meeting, the IoT-NTN scenario of coverage holes or discontinuous coverage was discussed, it may have effect on cell selection/re-selection. For IoT-NTN, in order to reduce UE power consumption, eDRX and PSM are introduced. When eDRX is configured for UE, UE needs to wake up in PTW to monitor paging message, in the PTW, UE may need to search all supported frequencies to find a suitable cell, but at last the UE can’t find a suitable cell if there isn’t a coverage for UE. For PSM, UE needs to wake up periodically to perform TAU. So, the discontinuous coverage will lead to much UE power consumption. However, the battery life is a key requirement for NB-IoT UE. Thus enhancements to reduce UE power consumption of discontinuous coverage should be considered. 
Proposal 2: RAN2 should study how to reduce UE power consumption related to discontinuous coverage. 
Based on above analysis, the cell search will lead much UE power consumption when UE wakes up in the discontinuous coverage. Considering the network has the knowledge of network coverage, network can predict when UE is out of the coverage. We think network can indicate UE don’t to perform cell selection/reselection in a given period of time. For example, if UE is configured eDRX, network can indicate UE don’t to wake up to monitor paging message in the specific period of time if there is not any network coverage for UE in that period of time. 
Proposal 3: RAN2 to consider network to indicate UE don’t to perform cell selection/reselection in a given period of time.
2.3 The effect of eDRX over cell selection/reselection 
During last meeting, the effect of eDRX over cell selection/reselection was discussed. For IoT-NTN, if UE configured with eDRX or PSM, when UE wakes up from eDRX or PSM, it needs to perform cell reselection or access to the network, however, the UE probably hasn’t target cell’s information which is can be used to assist UE to perform cell reselection/selection because of satellite moving. In other words, the neighbour cells information acquired before UE entering eDRX mode is not effective when UE wakes up from eDRX cycle. Thus, it will lead to more UE power consuming and latency when UE performs cell reselection/selection after eDRX cycle or PSM.
Considering satellite orbit is fixed, the serving cell can calculate the target cell for UE when UE wakes up from eDRX cycle, so some assistance information of target cell can be provide to UE in advance. Then UE can use the assistance information for assisting UE to perform cell selection/reselection. With the assistance information, UE can reduce the latency of cell selection/reselection procedures, in other words, UE can quickly find the target cell to complete cell selection/reselection and this will save the UE power consuming. For the detailed assistance information, we think the frequency and PCI of target cell can be considered.
Based on above discussion, we will propose:

Proposal 4:The assistance information of target cells can be provide to UE in advance for UE performing cell selection/reselection when UE wakes from eDRX cycle.
2.4 Cell reselection priority configuration 

In last RAN2 meeting, cell reselection priority between different network types was discussed. For example, UE reselects between IoT NTN and IoT TN, GEO and LEO. However, some companies think the scenario contained different network types needs to be justified at first. So, if this scenario is feasible, the existing cell reselection priority needs to be enhanced. For instance, according to the UE type, UE traffic requirements and network requirements, the network is able to indicate RRC idle mode UE to reselect to the specific network type.
Based on the eMTC cell reselection priority mechanism, network can configure different frequency priority for different network type if the frequency is different for different network type. For example, assuming the frequency of IoT-TN, IoT-LEO and IoT-GEO is f1, f2 and f3 respectively, if network want UE to reselect to IoT-TN with priority, the cellReselectionPriority of f1 can be configured higher than f2 and f3, so that UE will select to TN if there is suitable cell of TN.

If different network types have the same frequency, the network can’t indicate UE to reselect to the specific network type based on the existing eMTC cell reselection priority configuration. 

For NB-IoT, only rank based cell reselection is supported, so the network also can’t indicate UE to reselect to the specific network type with priority.

For the cases including NB-IoT NTN and different eMTC network types with the same frequency, the additional information may be need to indicate UE to reselect to the target network type, for example, network type indication could be introduced for UE to reselect to the indicated network type with priority. For example, the network type indication can be included in system information or RRC release message. The network type indication indicates UE to reselect to this network type with priority. 
Proposal 5: we suggest RAN2 to consider to enhance the cell reselection priority for the scenario with different network types. 
3 Conclusions 
In this contribution, we have discussed the RRC Idle mobility for IoT-NTN. Based on the discussion, we provide the following proposals: 
Proposal 1: The time information on serving cell can be used for cell reselection and the detailed solution is depended on NR NTN session.
Proposal 2: RAN2 should study how to reduce UE power consumption related to discontinuous coverage.
Proposal 3: RAN2 to consider network to indicate UE don’t to perform cell selection/reselection in a given period of time.
Proposal 4:The assistance information of target cells can be provide to UE in advance for UE performing cell selection/reselection when UE wakes from eDRX cycle.
Proposal 5: we suggest RAN2 to consider to enhance the cell reselection priority for the scenario with different network types.
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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.


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.
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