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1 Introduction
During the RAN#92e meeting, the IoT-NTN WID was agreed and the objects is as following [1].
In this contribution, we will discuss the tracking area management and cell selection/reselection enhancement and provide some suggestions.
2 Discussion
2.1 Tracking area
During the NTN discussion, the earth-fixed TA concept was introduced to reduce the TAU signaling overhead and UE power consumption. For NGSO, this implies that while the cells sweep on the ground, the tracking area code (i.e. TAC) broadcasted is changed, when the cell arrives to the area of next planned earth fixed tracking area location. There are two options for network to update the TAC, for hard switch option, one cell broadcast only one TAU per PLMN, for soft switch option, one cell can broadcast more than one TAC per PLMN. Regarding how to determine broadcast only one TAC or more than one TAC, we suggest to follow the NR-NTN agreement.
Proposal 1: In IoT-NTN, the network may broadcast more than one TACs per PLMN in a cell, which is up to network implementation.
When the broadcasted TAC is changing, the network need to indicate UE that the TAC is changed. There are two options for network to indicate UE when the TAC is changed. 

Option 1: legacy SI update notification procedure

Option 2: broadcasting TAC update time 

For option 1, when the TAC is changed, network will trigger SI update notification procedure and UE will acquire the new TAC when the SI update indication is received.
For option 2, the TAC update time will be broadcasted by the system information, when it arrives at a certain time, the UE will read the SIB1 to acquire the updated TAC.
Based on the discussion in the NR-NTN, we have the following proposals:
Proposal 2: Change in TAC in SIB1 triggers SI update notification procedure as legacy behaviour.

Proposal 3: Regarding the broadcasting TAC update time, we can wait the NR NTN progress.
If network broadcast more than one TAC per PLMN in a cell, how to report the TAC was discussed in the NR-NTN session, this issue also should be resolved in IoT-NTN. For NR-NTN，there are two options:
Option 1: AS still reports only one TAC for one PLMN even if more than one TACs per PLMN are broadcasted in an NTN cell.

Option 2: AS indicates all received TAC(s) for one PLMN to NAS layer.

Option 1 has large RAN2 impact since AS layer has to select one TAC from the broadcast ones to report to NAS layer. 

Based on the reply LS from SA2, SA2 thinks that option 2 is feasible to support UE reachability and paging [2].
So we have the following proposal:
Proposal 4: AS indicates all received TAC(s) for one PLMN to NAS layer if IoT NTN network broadcasts more than one TAC per PLMN in a cell. 

2.2 Cell reselection 
According to the TR 36.763, cell selection/reselection mechanisms specified for NB-IoT/eMTC will be reused as a baseline. Enhancements introduced for cell selection/re-selection procedures in NR NTN will be considered if applicable to IoT NTN.
During the NR NTN, it was agreed that the timing information on when a cell is going to stop serving the area will be used to assist UE performing cell reselection, we think this enhancement also can be used to IoT NTN. However, for satellite with earth moving beams, the timing information about stop serving the area will not be effective since the different UEs in different location have different timing information. So the time information is not feasible for the earth moving beam scenario. 
Based on the above analysis, we have the following proposals:

Proposal 5: Rel-16 cell selection/reselection mechanisms for NB-IoT/eMTC is the bassline for IoT-NTN.
Proposal 6:  The timing information on when a cell is going to stop serving the area is needed to assist cell reselection in IoT-NTN for quasi-earth fixed scenario.
In the SI phase, cell reselection priority between different network types was also discussed. For example, UE reselects between IoT NTN and IoT TN, GEO and LEO. According to 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 7: The network type indication can be used for the network to indicate UE to reselect to the specific network type.  
3 Conclusions 
In this contribution, we have discussed enhancements on the RRC Idle mode for IoT-NTN. Base on the discussion, we provide the following proposals: 
Proposal 1: In IoT-NTN, the network may broadcast more than one TACs per PLMN in a cell, which is up to network implementation.

Proposal 2: Change in TAC in SIB1 triggers SI update notification procedure as legacy behaviour.

Proposal 3: Regarding the broadcasting TAC update time, we can wait the NR NTN progress.
Proposal 4: AS indicates all received TAC(s) for one PLMN to NAS layer if IoT NTN network broadcasts more than one TAC per PLMN in a cell. 

Proposal 5: Rel-16 cell selection/reselection mechanisms for NB-IoT/eMTC is the bassline for IoT-NTN.
Proposal 6:  The timing information on when a cell is going to stop serving the area is needed to assist cell reselection in IoT-NTN for quasi-earth fixed scenario.
Proposal 7: The network type indication can be used for the network to indicate UE to reselect to the specific network type.  
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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.
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