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1	Introduction
Rel-17 Work Item for support of eMTC and NB-IoT over NTN is approved in RAN-92e meeting. Following are the RAN2 objectives related to the control plane aspects in the WID.
Mobility and Tracking Area:
-	Enhancements to tracking area management using the earth-fixed TA concept, considering both hard-switch and soft-switch options, where in the soft-switch option the network may broadcast more than one Tracking Area Code per PLMN.
-	Support of legacy (Rel-16) cell selection/reselection mechanisms 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.
-	Support of legacy (Rel-16) Handover and RLF/reestablishment mechanisms without major enhancements. 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.
In this document we further analyse the enhancements required related to system information acquisition and paging procedures of eMTC and NB-IoT for NTN.
2	Discussion
2.2.1	WUS Modifications for IoT-NTN
As the number of idle mode UE per NTN cell coverage is significantly higher than TN cell, the paging load on eMTC/NB-IoT carrier of NTN cell also would be higher. Depending on the configuration of number of paging occasions per cell this paging load will also impact false wake-up of UE in the paging occasion as there would at-least one valid paging message in most of the paging occasions with higher paging load scenario. In such cases use of WUS would not be beneficial in reducing the UE energy consumption at UE. Configuration of GWUS based on UE-ID is essential to achieve the benefits of WUS configuration.
Proposal 1: Group WUS support should be mandatory capability for IoT-NTN WUS functionality.
In Rel-16 (G)WUS signal is only applicable on the last serving cell. When UE moves to new cell the WUS is disabled and UE monitors the paging directly. Network also ensures that WUS transmission is disabled when the paging message is sent over cells other than last serving cell. This restriction for WUS functionality is introduced to avoid false wake-up of stationary UE of neighboring cells when WUS is used for UE moving out of serving cell. This restriction if extended for NTN scenario will severely impact the WUS efficiency for moving cell scenario. Because even for stationary UE there will cell reselection due to cell mobility.
Observation 1: Rel-16 WUS restriction will impact the efficiency of WUS functionality in NTN for moving cell scenario.
WUS functionality with Group WUS configuration is needed for NTN scenario to improve the energy efficiency of paging reception over cell with larger coverage area. But if the restrictions of Rel-16 WUS is applied as such it will further degrade the efficiency of this feature. In order to make effective use of WUS functionality for NTN, further enhancements to WUS functionality for moving cell scenario needs to be considered.
Proposal 2: RAN2 to consider improving the Rel-16 WUS functionality for moving cell scenario for Rel-17.
2.2.2	Relaxed Monitoring 
The relaxed monitoring functionality specified for terrestrial IoT devices may not be applicable as such for NTN scenarios with discontinuous coverage. As the serving cell measurements continue to vary with the moving of satellite, decision for relaxed monitoring based on serving cell measurement variation will not lead to effective relaxed monitoring for stationary or low mobility device in NTN scenario. Modification to the relaxed monitoring criteria considering the ephemeris information, location of UE and satellite coverage window would be required to avoid unnecessary triggering of inter and intra frequency measurements before the UE is getting into the coverage of new cell.  
Proposal 3: RAN2 to consider modifications to the relaxed monitoring functionality based on UE location changes and ephemeris information instead of serving cell radio condition changes for IoT-NTN.
2.2.3	System information acquisition for IoT-NTN
For stationary or low mobility IoT-NTN UE, the UE will see cell change regularly due to moving cell scenario. During this cell reselection the UE may need to re acquire the complete system information in the new cell before starting its paging reception. This will be additional power consumption activity for stationary UE compared to terrestrial network scenario.  Minor modifications to system information acquisition procedure can be considered as part of the current work such as 
· Provision of system information of potential cells expected at the time of eDRX PTW can be provided in dedicated signalling as difference to the current cell system information. This information can be used to avoid reading system information for next PTW.
Proposal 4: RAN2 to consider modifications to system information acquisition to minimise the downlink overhead associated with cell reselection for moving cell scenario.

3	Conclusion
In this paper we analyze the impact to paging reception and system information acquisition at IoT-NTN UE. We make following proposals and observations based on the analysis.
Proposal 1: Group WUS support should be mandatory capability for IoT-NTN WUS functionality.
Observation 1: Rel-16 WUS restriction will impact the efficiency of WUS functionality in NTN for moving cell scenario.
Proposal 2: RAN2 to consider improving the Rel-16 WUS functionality for moving cell scenario for Rel-17.
Proposal 3: RAN2 to consider modifications to the relaxed monitoring functionality based on UE location changes and ephemeris information instead of serving cell radio condition changes for IoT-NTN.
Proposal 4: RAN2 to consider modifications to system information acquisition to minimise the downlink reception overhead associated with cell reselection for moving cell scenario.
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