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1 Introduction
In Rel-17 IoT NTN, discontinuous coverage was introduced. As a satellite moves on a specified orbit, for example in case of a NGSO satellite, the satellite beam(s) coverage area may move and cover different portions of a geographical area due to the orbital movement of the satellite. As a consequence, a UE located in the concerned geographical area may experience a situation of discontinuous coverage, due to e.g. a sparse satellite constellation deployment.
In this contribution, we discuss a further enhancement for discontinuous coverage.
2 Discussion
In NTN, before connection establishment, UE needs to re-acquire SIB31 and perform GNSS measurement. The time taken varies from several seconds to tens of seconds depends on the different GNSS status (cold start, warm start). And the connection establishment procedure itself was prolonged due to the UE-eNB RTT. 
The time of coverage of earth moving cell depends on the footprint size of the satellite. In IoT NTN, the maximum footprint size for LEO is 1000km, then the maximum coverage time is about 130 seconds. It can be much less when it comes to real network.
Therefore, we can see that it is very possible that when UE try to initiate a connection establishment, the remaining time of coverage is too short to allow connection establishment to complete.
Observation 1: In earth moving cell, it is possible that when UE attempts to initiate a connection establishment, the remaining time of coverage is too short to complete the connection establishment process.
If the UE can predict the time of losing coverage, UE can check whether the remaining time of current cell’s coverage it long enough to accommodate a connection establishment. If it can’t, we propose that UE is allowed to not initiate the connection establishment to save power consumption.
For quasi-earth fixed cell, t-service in SIB31 is provided, it indicates the time when cell stop provide coverage. However, for earth moving cell, there is no information in Rel-17 for UE to predict the time of losing coverage. Footprint information of current cell can be provided for this purpose.
Proposal 1: For earth-moving cell, the serving cell footprint information is broadcast in SIB31 for determining the time of loss of coverage of current cell.
Proposal 2: UE calculates the time of losing coverage before entering RRC connected mode. If the remaining time of current cell’s coverage is too short to accommodate a connection establishment, UE is allowed to not initiate the connection establishment.
3 Conclusions
Observation 1: In earth moving cell, it is possible that when UE attempts to initiate a connection establishment, the remaining time of coverage is too short to complete the connection establishment process.
Proposal 1: For earth-moving cell, the serving cell footprint information is broadcast in SIB31 for determining the time of loss of coverage of current cell.
Proposal 2: UE calculates the time of losing coverage before entering RRC connected mode. If the remaining time of current cell’s coverage is too short to accommodate a connection establishment, UE is allowed to not initiate the connection establishment.
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