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1 Introduction
In RAN2 #112-e meeting, NB-IoT and eMTC support for NTN was discussed and the following agreements were made:
[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] 13: RAN2 will discuss the impact of eDRX cycle on cell reselection procedure in eMTC/NB-IoT over NTN.

[035] 14: RAN2 will use earth-fixed Tracking Area concept of NR-NTN in eMTC/NB-IoT NTN.
[035] 15: RAN2 should wait until agreements regarding TAU are made in the NR-NTN WI, and use those for eMTC/NB-IoT over NTN, if applicable. 

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

[035] 17: RAN2 will wait until agreements regarding handover, including Conditional Handover, solutions are made in the NR-NTN WI, discuss if it would be beneficial for eMTC over NTN, if adopted.
In this contribution, we discuss some aspects of mobility and TA for NTN NB-IoT.
2 Discussion
2.1 TA enhancement
Earth-fixed Tracking Area concept of NR-NTN was also agreed for eMTC/NB-IoT NTN in RAN2#112.

There are 3 potential solutions for Earth-moving cells to broadcast TAs:

1. The network broadcasts changeable TAs according to the real-time geographical area of coverage when the cell moving around. In this way, the UE can get the current TAs of the cell as with the legacy mechanism. 

2. The network broadcasts a list of TAs and each TA with a valid time/timer. In this way, the UE can decide the current TAs according the list and current time which can get from the SIB16.

3. The network broadcasts the mapping relationship between geographical area and TAs. In this way, UE can decide the current TA via UE’ current location which can be gained by GNSS.

As NR NTN has not concluded yet on one approach, it is proposed to capture the three options in the TR and wait for further progress in NR.
Proposal 1: Capture the different options for the signalling of the TAs in the TR and wait for progress in NR NTN. 

2.2 Cell selection/reselection
As agreed in NR NTN RAN2 #112-e [1]:
Agreements:

1. Existing cell reselection principles are considered as baseline and that information about when a cell is going to stop serving the area and information about new upcoming cell can be further considered. In which form and how this is exactly implemented in the cell reselection principles is FFS.

The current agreement in NR NTN can be reused in NTN NB-IoT, and some differences in NB-IoT cell reselection should be noted, e.g.:
1. There is no frequency priority in NB-IoT, only cell ranking.
2. Relaxed monitoring for UE power saving.
3. Long eDRX cycle in RRC_IDLE 
Based on the above, the agreement of last meeting should be revised, such as the existing cell reselection principles in NB-IoT (instead of NR) are considered as a baseline and that enhancements introduced for NR NTN considered when applicable. 

Proposal 2: Revise the agreement of RAN2#112 so that the existing cell selection/reselection principles in NB-IoT are considered as a baseline and the enhancements introduced for NR NTN considered when applicable for NTN NB-IoT.
In the cell moving scenario, a UE with eDRX and low periodicity uplink traffic may never perform cell reselection procedure as it will always wake up on a different cell. Thus enhancements to cell selection procedure are also needed, e.g. provision of assistance information and/or use of UE location. 
Proposal 3: RAN2 to consider also enhancements to the cell selection procedure, e.g. via assistance information and/or use of UE location.
In NB-IoT, battery life is a key requirement. In the cell moving scenario, a UE with short (e)DRX or relatively frequent UL traffic will have to perform cell (re)selection and reacquire system information quite frequently even though stationary. Thus enhancements to minimise the impact of frequent of cell (re)reselection and SIB reading should be considered.

Proposal 4: Study how to minimise the power consumption related to cell (re)selection and SIB reading in the cell moving scenario. 
2.3 RLF-based NB-IoT mobility
Since NB-IoT does not support handover, mobility is based on RLF and RRC connection re-establishment procedure.
Most of the issues identified in NR are purely related to the handover procedure, e.g. accuracy of measurements or latency of signalling are not applicable to NB-IoT. Even issues such as frequent handovers or handover of a large number of UEs should not be a challenge in NB-IoT as the connections are usually short-lived and only a small proportion of UEs are connected at a given time.

One aspect that will also be a challenge in NB-IoT is the dynamic neighbour cell set in LEO scenarios with moving cells. Enhancements to speed up cell selection after RLF, e.g. via assistance information and/or use of the UE location would be beneficial. This is very similar to the enhancements discussed in section 2.1 for the cell selection/reselection procedures in RRC_IDLE and should be co-ordinated

Proposal 5: Consider enhancements to the cell selection procedure after RLF, in coordination with enhancements to the cell selection/reselection procedure in RRC_IDLE.
.
3 Conclusion

In this contribution, we discussed potential enhancements for mobility in NB-IoT and have the following proposals:
Proposal 1: Capture the different options for the signalling of the TAs in the TR and wait for progress in NR NTN. 
Proposal 2: Revise the agreement of RAN2#112 so that the existing cell selection/reselection principles in NB-IoT are considered as a baseline and the enhancements introduced for NR NTN considered when applicable for NTN NB-IoT.
Proposal 3: RAN2 to consider also enhancements to the cell selection procedure, e.g. via assistance information and/or use of UE location.
Proposal 4: Study how to minimise the power consumption related to cell (re)selection and SIB reading in the cell moving scenario. 
Proposal 5: Consider enhancements to the cell selection procedure after RLF, in coordination with enhancements to the cell selection/reselection procedure in RRC_IDLE.
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