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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]In RAN2#113-e, it was agreed that RAN2 will use cell selection/re-selection mechanisms of NB-IoT and LTE-M as a baseline and enhancements introduced for cell selection/re-selection mechanisms in NR NTN will be considered if applicable to IoT NTN. One such enhancement can be made by using satellite assistance information, e.g., ephemeris information, similar to NR NTN. Another one to consider can be to use UE location information as discussed within the context of NR NTN. Even though it is reasonable to consider the cell selection and reselection mechanisms in NR NTN as the baseline and to adopt the same measures and concepts, provided that those apply also to NB-IoT and LTE-M in NTN, one should keep in mind the few differences with respect to NR NTN.
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 so additional criteria may need to be considered, instead of relying on reduced precision, to avoid UEs having problems in performing cell (re)selection precisely.
[bookmark: _Hlk68002081]The recommendation to address this issue in NR, according to [2] is to use UE location information and provide assistance information, in addition to ephemeris data, to assist cell (re)selection. For IoT NTN, a similar recommendation can be captured as the issue is of the same nature, although more severe, provided that the new information introduced in NR has sufficient precision to work as expected for NB-IoT and LTE-M.

[bookmark: _Toc68218396]LTE-M and NB-IoT have a lower resolution in terms of RSRP and RSRQ measurements due to lower complexity and sparse measurement behavior.

[bookmark: _Toc68218416]UE location information and assistance information, including ephemeris data, are captured in the TR as recommendations to assist cell (re)selection in IoT NTN.

Moreover, LTE-M and NB-IoT devices use RSRP/RSRQ thresholds to determine the coverage enhancement (CE) level when camping in the serving cell and prior to triggering access to the network. There is no specific recommendation in [2] with respect to that since this feature is not supported in NR.
Another aspect that can be discussed is the cell reselection mechanism when mixed deployments of terrestrial and non-terrestrial networks are considered. It would be beneficial to discuss whether ranking mechanisms for LTE-M and NB-IoT need to be updated in case camping in a serving cell that belongs to a particular network, i.e., terrestrial vs. non-terrestrial, is preferred over the other.

[bookmark: _Toc68218417]RAN2 to discuss whether it would be beneficial to enhance the ranking mechanism to steer the UE towards a particular network type when mixed deployments of terrestrial and non-terrestrial networks are considered.

3	Connected mode mobility
LTE-M 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 is reasonable to use the recommendations from [2] as baseline. 
The following was agreed in RAN2#113-e:
· For eMTC in NTN
· CHO can be used for both moving cell and fixed cell scenarios, and the CHO procedure and execution condition defined in Rel-16 is the baseline. 
· (i) The existing measurement framework for CHO (e.g., measurement configuration, execution) is the baseline. 
· (ii) The existing eMTC measurement criteria and event can be used in NTN. Support for new measurement would need justification, but is not precluded, e.g., for enhanced coverage. 
· (iii) Time or timer-based and Location based CHO triggering event, in combination with the existing R16 CHO measurement-based event, can be introduced for both moving cell and fixed cell scenarios. Support for new triggering events is not precluded. 
· (note that LTE CHO isn’t supported for 5GC, and same assumptions as LTE applies). 

Regarding the recommendation below in [2]:
-	Definition of schemes to compensate for propagation delay differences in the UE measurement window between cells originating from different satellites, especially for LEO NTN
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: _Toc68218418]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.
 

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	LTE-M and NB-IoT have a lower resolution in terms of RSRP and RSRQ measurements due to lower complexity and sparse measurement behavior.

Based on the discussion in the previous sections we propose the following:
Proposal 1	UE location information and assistance information, including ephemeris data, are captured in the TR as recommendations to assist cell (re)selection in IoT NTN.
Proposal 2	RAN2 to discuss whether it would be beneficial to enhance the ranking mechanism to steer the UE towards a particular network type when mixed deployments of terrestrial and non-terrestrial networks are considered.
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.
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