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1. Introduction
During the discussion for IoT NTN scenarios in RAN1#103e and RAN2#112e, a discontinuous coverage scenario served by Cube satellites (microsatellite platforms with limited capability) was proposed and discussed. In this contribution we provide further discussion on discontinuous coverage in IoT NTN from RAN2 perspective.
2. [bookmark: Proposal_Beacon]Discussion
In the RAN1 summary for IoT NTN scenarios [1], Cube satellite has the size and power limitations typically associated with microsatellites and low-density constellations:
· Restricted link budget consistent with extreme coverage assumption, due to relatively much smaller maximum transmission power, smaller antenna gains and number of beams.
· Discontinuous service link coverage due to very sparse satellite constellation where UE devices can remain long periods of time without being able to detect a satellite cell.
The need and parameters for Cube satellites are for further discussions in RAN1#104e. As the link budget is mainly in RAN1 scope, we focus on the second bullet i.e. discontinuous service link coverage and give further analysis from RAN2 perspective.
Although for now it is not clear whether Cube satellite can support moving beam/cell or fixed beam/cell (or both), as shown in Figure 1 Cube satellite can be considered as a special case of LEO scenario in which the discontinuous service link coverage may occur in space and/or time domain due to limited capability or deployment. And similarly normal LEO satellites or HAPs may cause coverage interruption as well e.g. due to movement or low-density constellation.
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Figure 1. Discontinuous coverage of Cube satellites: a) earth moving cell & b) earth fixed cell
Observation 1: Service link coverage interruption (i.e. discontinuous coverage) may occur for LEO satellites (including Cube satellites) and HAPs due to capability, movement or low-density constellation.
Consider a CONNECTED UE that may experience coverage interruption in discontinuous coverage scenario. As in Figure 2 the UE performs RLM and will detect RLF when approaching the edge of discontinuous network coverage. The UE will first try to find a suitable cell to re-establish RRC connection, after which it will finally transit to IDLE as T301 will expire due to coverage interruption. In IDLE the UE will trigger neighbouring cell measurement for cell reselection when RSRP/RSRQ of the serving cell is lower than threshold. The UE has to keep scanning for a suitable/acceptable cell to camp until coverage restores.
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Figure 2. Potential CONNECTED UE behaviors during coverage interruption in discontinuous coverage
This case shows the possibility that discontinuous coverage leads to additional but unnecessary UE behaviours and therefore more power consumption which is at least essential to IoT devices. For IoT NTN this could be an issue and further enhancement can be discussed.
Observation 2: Service link coverage interruption (i.e. discontinuous coverage) may cause additional but unnecessary power consumption for IoT devices.
As RAN1 may consider Cube satellite as a special case of LEO and the parameters are for further discussions, it is suggested that RAN2 to consider the discontinuous coverage scenario in IoT NTN and identify potential issues.
Proposal 1: RAN2 to study the discontinuous coverage (at least Cube satellite coverage) scenario in IoT NTN.
3. Conclusion
In this contribution we further discuss discontinuous coverage scenario in IoT NTN from RAN2 perspective. The following observation are given:
Observation 1: Service link coverage interruption (i.e. discontinuous coverage) may occur for LEO satellites (including Cube satellites) and HAPs due to capability, movement or low-density constellation.
Observation 2: Service link coverage interruption (i.e. discontinuous coverage) may cause additional but unnecessary power consumption for IoT devices.
And we propose:
Proposal 1: RAN2 to study the discontinuous coverage (at least Cube satellite coverage) scenario in IoT NTN.
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