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[bookmark: _Ref165266342]Introduction
A new work item “NB-IoT/eMTC support for Non-Terrestrial Networks” [1] has been approved. In the WID, one of the objectives is to enhance mobility and tracking area for UE, shown as below.
	-	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.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	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 contribution, we provide our views on control plane issues for NB-IoT/eMTC NTN.
[bookmark: OLE_LINK1]Discussion
RLF-based mobility
At RAN2#115-e meeting [2], the following agreements for RLF and connection re-establishment have been achieved:RAN2#115e:
· Rel-16 RLF / connection re-establishment mechanisms are supported in IoT NTN assuming that minor adjustments to UE specific timers and constants would be sufficient. 
· Postpone the discussion on whether specific timers and constants for RLF and RRC connection re-establishment procedures require extended value range and/or new behaviour till next meeting.

In the legacy RLF trigger, upon receiving N310 consecutive out-of-sync indications from lower layers, UE shall start timer T310. Upon receiving N311 consecutive in-sync indications from lower layers, UE shall stop timer T310. If T310 expiry, RLF will be detected and RRC reestablishment procedure will be initiated or UE will go to RRC_IDLE. 
The near-far effect is not as pronounced in NTN deployments i.e. there is only a small strength difference between cell center and edge in NTN and UE can’t determine whether it is near a cell edge based on signal strength. So, the legacy RLF mechanism based on in-sync/out-of-sync detection is inapplicable to NTN system. Upon receiving N310 consecutive out-of-sync indications from lower layers, UE has been far away from the coverage area of the NTN serving cell due to the high speeds of non-GEO satellites. 
For RLF trigger, location information including UE and serving satellite location can be considered. Based on the distance between UE and cell center, UE can determine whether it is in the cell edge. In previous meeting, location-based RLF trigger condition has been discussed. But, it may increase the probability of RLF and reduce the reliability of the RLF trigger, i.e. when the satellite cell is irregular, location-based RLF trigger may result in unreliable RLF trigger (too early or too late). It might be better to use location information to start/stop timer T310 in NTN. If the distance between UE and cell center is larger than a threshold, UE shall start T310. If the distance between UE and cell center is less than another threshold, UE shall stop T310. The legacy mechanism, T310 start/stop based on in-sync/out-of-sync detection is also supported in NTN. The robustness of RLF is improved by the above mechanisms.
Proposal 1: For RLF trigger, UE can start/stop timer T310 based on the distance between UE and cell center.  
Upon detecting RLF, UE selects target cell for RRC connection re-establishment based on cell selection/reselection procedure. In legacy procedure, UE needs to scan all neighbour cells to find a suitable cell to camp on, which increases UE's power consumption and re-establishment time. If network provides assistance information related to the target cell before the RLF occurs, UE can directly access the target cell through RRC re-establishment without cell reselection. Assistance information related to the target cell can include frequency information, PCI and so on.
Proposal 2: Network can provide assistance information to indicate the target cell of RRC re-establishment, which can include frequency information, PCI and so on.
Due to the deterministic movement of satellites, the target cell of RRC re-establishment for most UEs are same. So, Network can broadcast the common assistance information to all UEs to reduce the signalling overhead.
Proposal 3: The target cell information can be provided to UE in a broadcast manner.

Cell reselection 
In the last meeting, it was agreed that the timing information on when a cell is gonging to stop serving the area is broadcast at least for the quesi-earth fixed case. And in the NR NTN session, the following agreements were achieved.· Broadcast of cell stop time in SIB is only applicable to quasi earth fixed cell (not to moving cell). No further work in this release to address any moving cell specific details on using the cell stop time to assist measurements or cell reselection
· For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.
· For quasi-earth fixed cell, the broadcast “timing information on when a cell is going to stop serving the area” refers to the time when a cell stops covering the current area.
· For quasi-earth fixed cell, specify that UE should start measurements on neighbour cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.


So we suggest the IoT NTN following the NR NTN agreements.
Proposal 4: Broadcast of cell stop time in SIB is only applicable to quasi earth fixed cell (not to moving cell) and UE should start to perform intra-frequency or inter-frequency measurements before the cell stop time and the exact time to perform measurements is up to UE implementation

When the gNB configures both stop time and parameters of NR cell reselection mechanism, how to perform neighbour cell measurement should be discussed. And we think there are following options. 
Option 1: The existing cell reselection mechanism in NR, based on the signal quality of serving cell
Option 2: The timing information on when a cell is going to stop serving the area, only based on the time information
Option 3: The timing information or the signal quality of serving cell
UE decides to perform neighbour cell measurement based on the timing information about serving cell or the NR cell reselection mechanism, it means if one of the neighbour cell measurement conditions is met, the UE shall perform measurement on neighbour cells. 
For example, if the stopTime of the serving cell is broadcasted, UE should start to perform intra-frequency or inter-frequency measurements before the stopTime. And if the signal quality of the serving cell can’t fulfil Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE shall perform neighbour measurements even if the timer is running. 
So UE needs to check both neighbour cell measurement conditions which include signal quality of the serving cell and timing information, and if one of the conditions is met, the UE shall perform measurement on neighbour cells.
For the above solutions, we think option 3 is more feasible.
[bookmark: _Ref67329700]Proposal 5: When the gNB configure both stop time and NR cell selection/reselection parameters, UE should check both neighbour cell measurement conditions and if one of the conditions is met, the UE shall perform measurement on neighbour cells

Conclusions 
In this contribution, we have discussed control plane issues for NB-IoT/eMTC NTN and provide some proposals as following: 
Proposal 1: For RLF trigger, UE can start/stop timer T310 based on the distance between UE and cell center.
Proposal 2: Network can provide assistance information to indicate the target cell of RRC re-establishment, which can include frequency information, PCI and so on.
Proposal 3: The target cell information can be provided to UE in a broadcast manner.
Proposal 4: Broadcast of cell stop time in SIB is only applicable to quasi earth fixed cell (not to moving cell) and UE should start to perform intra-frequency or inter-frequency measurements before the cell stop time and the exact time to perform measurements is up to UE implementation
Proposal 5: When the gNB configure both stop time and NR cell selection/reselection parameters, UE should check both neighbour cell measurement conditions and if one of the conditions is met, the UE shall perform measurement on neighbour cells
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