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1. Introduction
From RAN94e meeting, a new work item is proposed to define further enhancements for NB-IoT NTN and eMTC NTN, in order to improve mobility aspects, improve performance in terms of throughput, and optimize the GNSS operation and power efficiency for long-term connection [1]. For supporting further enhancement on discontinuous coverage, corresponding objectives has been revised at RAN98e meeting as follows. 
	4.1.3  Further enhancement to discontinuous coverage
-	Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].


This contribution provides our initial considerations on supporting discontinuous coverage in Rel-18 IoT-NTN.
2. Discussion
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Camping procedures in RRC_IDLE state
For unnecessary camping procedures in RRC_IDLE state (i.e., cell searches and ‘NAS-attach’ procedures) when there is no NTN coverage, a brief solution came out after Rel-17 works. Using the satellite assistance information provided by network, UE with GNSS capability can aware of the situation of discontinuous coverage, and also capable of predicting the upcoming satellite's coverage and end-time of satellite's coverage. When out of coverage, AS functions are not required to be performed and power saving can be achieved.
Excessive failures/recovery actions
When the satellite stops serving the area it is currently covering, UE would suddenly lose the connection and initiate corresponding recovery actions, i.e., radio link failure recovery. Since a neighboring NTN coverage may not be available continuously, the recovery actions would lead to excessive power consumption for UE. Similarly, for NW unware of UE’s being out of coverage, it may also lead to waste of energy and sources. 
The impact of this problem is more serious for earth moving cells, considering the time for each UE being out-of-coverage varies depending on the UE’s location. Therefore, an assistance information of approaching the out-of-coverage area provided by UE may be needed. 
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Make better use of the periodical, brief connection opportunities
It is known that some IoT features are designed for infrequently or non-sudden services (i.e., electric meter). For those patterned, regular services, supporting small data and power saving features such as PUR, can make better use of periodical service of NGSO satellites and reduce the impact of discontinuous connection as far as possible. 
[bookmark: _Toc104292443][bookmark: _Toc104292481][bookmark: _Toc104299794][bookmark: _Toc104299798][bookmark: _Toc104299802][bookmark: _Toc104299806][bookmark: _Toc104299860][bookmark: _Toc104299864][bookmark: _Toc104299868][bookmark: _Toc104382786][bookmark: _Toc104382795][bookmark: _Toc104384655][bookmark: _Toc109920823]Some IoT features are designed for patterned, regular services.
[bookmark: _Toc77689036][bookmark: _Toc77689047][bookmark: _Toc77689058][bookmark: _Toc77689069][bookmark: _Toc77689080][bookmark: _Toc77689091][bookmark: _Toc77689102][bookmark: _Toc77689113][bookmark: _Toc77689124][bookmark: _Toc81816533][bookmark: _Toc81818867][bookmark: _Toc81818868][bookmark: _Toc81818869][bookmark: _Toc81818935][bookmark: _Toc104285744][bookmark: _Toc104291704][bookmark: _Toc104291798][bookmark: _Toc104291803][bookmark: _Toc104291805][bookmark: _Toc104291807][bookmark: _Toc104291809][bookmark: _Toc104291811][bookmark: _Toc104291836][bookmark: _Toc104291839][bookmark: _Toc104292427][bookmark: _Toc104292429][bookmark: _Toc104292431][bookmark: _Toc104292433][bookmark: _Toc104292435][bookmark: _Toc104292437][bookmark: _Toc104292439][bookmark: _Toc104292441][bookmark: _Toc104292445][bookmark: _Toc104292487][bookmark: _Toc104299796][bookmark: _Toc104299800][bookmark: _Toc104299804][bookmark: _Toc104299808][bookmark: _Toc104299862][bookmark: _Toc104299866][bookmark: _Toc104299870][bookmark: _Toc104382788][bookmark: _Toc104382797][bookmark: _Toc104384657][bookmark: _Toc109920825]Consider enhancements to existing IoT features such as PUR, to support periodical, brief connection in IoT-NTN discontinuous coverage.
3. [bookmark: _Toc104382789][bookmark: _Toc104382798]Conclusion
Observation 1:	Failures/recovery actions lead to excessive power consumption, especially for earth moving cells.
Observation 2:	Some IoT features are designed for patterned, regular services.

Proposal 1:	Consider to support UE providing assistance information on being out-of-coverage.
Proposal 2:	Consider enhancements to existing IoT features such as PUR, to support periodical, brief connection in IoT-NTN discontinuous coverage.
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