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1	Introduction
[bookmark: _Ref178064866]In RAN#86, a SI was approved to determine and evaluate the minimum necessary specifications to introduce NB-IoT/eMTC support for non-terrestrial networks (NTN), The description for the SI was updated in RAN#90 [1] and it was agreed to use the existing work on NR NTN captured in TR 38.821 [2] as a baseline. In this contribution we discuss the idle and connected mode mobility for IoT NTN.
2	Idle mode mobility
[bookmark: _Hlk61217631]The cell selection/reselection procedures for LTE are quite similar to the procedures in NR; thus, it seems reasonable, as a baseline, to adopt the same measures and concepts described in [2]; nevertheless, there are a few differences.
LTE-M and NB-IoT have a lower resolution in terms of RSRP and RSRQ measurements due to lower complexity and sparse measurement behavior. Due to the propagation characteristics of the satellite channel the UE may have difficulties to determine the best cell to camp based on RSRP/RSRQ measurements. If we consider the reduced precision, a UE may have problems in performing cell (re)selection precisely.
The recommendation to address this issue in NR, according to [2], is to use UE location information and provide further assistance information to assist cell (re)selection. For IoT NTN, the same recommendation can be captured as the issue, although more severe, is of the same nature, provided that the new information introduced in NR has sufficient precision to work as expected for NB-IoT and LTE-M.

[bookmark: _Toc61223884]The cell selection/reselection procedures for LTE are quite similar to the procedures in NR.

[bookmark: _Toc61223913]Same cell (re)selection enhancements as in NR NTN are adopted ensuring they provide sufficient precision for LTE-M and NB-IoT.

Moreover, LTE-M and NB-IoT use further RSRP/RSRQ threshold to determine the coverage enhancement (CE) mode to be used within the cell. This feature is not present in NR, so there is no specific recommendation in [2].

3.2	Connected mode mobility
NB-IoT does not support connected mode mobility, so the discussion in this section is not applicable. LTE-M, on the other hand, supports connected mode mobility, and it relies on the LTE/NR framework for measurements and handover. So, as in the case of idle mode mobility, it seems reasonable to use the recommendations from [2] as baseline. 
Concerning connected mode mobility, [2] recommends specifying the following enhancements:
-	Definition of schemes to reduce service interruption during Hand-Over due to large propagation delay (especially in the case of GEO transparent)
-	Definition of schemes to tackle frequent handover and high handover rate due to satellite movement (e.g. LEO NTN)
-	Definition of schemes to improve handover robustness due to small signal strength variation in regions of beam overlap
-	Definition of schemes to compensate for propagation delay differences in the UE measurement window between cells originating from different satellites, especially for LEO NTN
The first three items are equally applicable to IoT NTN IoT, so it seems reasonable to monitor progress in the NTN NR WI and adopt the enhancements specified for NTN IoT, if needed.
 
[bookmark: _Toc54313788][bookmark: _Toc61223914]RAN2 to wait until changes regarding service interruption during handover, high handover rate, and handover robustness are agreed in the NTN NR, and adopt those for NTN IoT, if applicable.

Regarding the last item, while the SMTC window is inherent only to NR, the problem of propagation delay differences while measuring cells from different satellites exists also in LTE. Since the nature of the issue is very similar, a solution to be specified for NTN NR could be taken as baseline for NTN IoT.

[bookmark: _Toc54313789][bookmark: _Toc61223915]Any changes concerning differences in propagation delays while measuring cells from different satellites are considered as baseline for NTN IoT. FFS if adaptations are needed for NTN IoT.

Another recommendation in [2] concerns enhancements of the triggering conditions for conditional handover (CHO), which was introduced to both LTE and NR in Rel-16:
-	Additional CHO triggering conditions (e.g. location/time based), and adaptation of measurement-based thresholds and events to the NTN environment.

Rel-17 IoT NTN SI should focus on essential adaptations to minimize additional network and UE complexity and benefit from the economy of scale of the existing IoT ecosystem. This also means that the enhancements should be limited to adapting eMTC and NB-IoT to NTN, while generic enhancements motivated by non-NTN are outside the scope.

[bookmark: _Toc61223885]IoT NTN study should focus on essential adaptations for NTN, while generic enhancements motivated by non-NTN are outside the scope.



[bookmark: _Toc52219319][bookmark: _Toc61216207][bookmark: _Toc61223916]Conditional handover is not specified for IoT NTN.

4	Conclusion
In this contribution we have discussed the idle and connected mode mobility for IoT NTN. In the previous sections we made the following observations: 

Observation 1	The cell selection/reselection procedures for LTE are quite similar to the procedures in NR.
Observation 2	IoT NTN study should focus on essential adaptations for NTN, while generic enhancements motivated by non-NTN are outside the scope.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Same cell (re)selection enhancements as in NR NTN are adopted ensuring they provide sufficient precision for LTE-M and NB-IoT.
Proposal 2	RAN2 to wait until changes regarding service interruption during handover, high handover rate, and handover robustness are agreed in the NTN NR, and adopt those for NTN IoT, if applicable.
Proposal 3	Any changes concerning differences in propagation delays while measuring cells from different satellites are considered as baseline for NTN IoT. FFS if adaptations are needed for NTN IoT.
Proposal 4	Conditional handover is not specified for IoT NTN.
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