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Introduction
The WID [1] defines the following objectives:
· The following mobility enhancements objectives are listed.
· Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel 17 (TN) NB-IoT, eMTC as a baseline. [RAN2]
This paper discusses further considerations on the highlighted objective shown above. 
Discussion
2.1    Neighbour cell measurements issue
The use of Low Earth Orbit (LEO) and Middle Earth Orbit (MEO) satellites by wireless terminals leads to frequent handovers or cell reselections due to the terminals relative position with respect to satellite orbital mechanics. However, handover is not supported on IoT NTN devices thus as signal power level signal deteriorates, an IoT NTN device may remain in connected mode until radio link failure (RLF). The RLF results in connection re-establishment procedures to be triggered. Because non-GEO satellite coverage footprint area changes with time, unlike a fixed terrestrial network, the UEs may experience frequent RLF and cell selection/reselections.
Repeated use of the RLF mechanisms (scanning, measuring neighbour cells, etc.) to trigger connection re-establishment or select/re-select cells impacts battery life on IoT NTN devices due to increased utilization of baseband radio. Therefore, a reduction of neighbour cell measurements and searches results in less power consumption by the UE. 
Observation: Reduction of neighbour cell measurements increases battery life of IoT NTN devices
As stated in TR 38.821[2], there may be a large difference in propagation delay between satellites. This additional latency may not only result in further increase of cell re-establishment/selection/re-selection, but the measurement window may be missed.   
2.2 Possible solution
For NB-IoT, agreements were captured regarding support of neighbour cell measurements while the UE is in connected mode [3].  The main reason to measure neighbour cells while in connected mode is to acquire neighbour information before RLF.  The neighbour information can then be used for faster connection/search after UE transitions to idle mode after RLF and re-establish connection. The measurement trigger of neighbour cells while in connected mode uses received signal level. For IoT NTN, the received signal level may vary due to external conditions such as precipitation, thunderstorms, and solar activities. Threshold values are used for tiggering of measurements.  The presence of external conditions results in received signal level fluctuations. As the satellite moves away from the UE and the received signal level approaches the threshold value, fluctuations in received signal levels increase the number of neighbour measurement triggers resulting in decreased battery life. 
The value of the thresholds needs to account for the different propagation delays introduced by non-GEO satellites.  This is because coverage time is limited with each satellite and if optimal threshold value is not used, the UE may end up missing the opportunity to measure neighbour satellite cells. Even with an optimum threshold value, if the received signal level fluctuates, the measurement rule may be triggered after the end of neighbour cell coverages.
Received signal level can also be correlated with elevation angles. As elevation angle increases, the path loss decreases and received signal level improves. Figure 1 [4] depicts the serving cell signal strength level versus elevation angle. 
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				Figure 1
Impact of external conditions on elevation angles is lower than received signal level.  As a result, the elevation angle values do not fluctuate as much when exposed to external conditions.  
A serving cell elevation angle threshold comparison can be used to perform neighbour measurements.  The network broadcasts elevation angle thresholds. If the UE elevation angle crosses a threshold set by the network, UE may choose to perform neighbour cell measurements because the satellite coverage is getting worse (lower elevation angle). Furthermore, the elevation angle threshold value can be set to ensure that measurements occur even with propagation delays.  Because of the reduced variability in elevation angles, the triggering of neighbour cell measurements will occur within the coverage period.

Proposal 1: Consider the use of elevation angle threshold to determine neighbour cell measurements. 
Conclusions
Proposal 1: Consider the use of elevation angle threshold to determine neighbour cell measurements. 
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