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1	Introduction
In RAN#98-e, a revised WID on IoT NTN enhancements [1] was agreed, and one of the objectives is about discontinuous coverage as following: 
	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 will discuss the potential impacts and enhancements on discontinuous coverage.
2 Discussion
In Rel-17, RAN2 has agreed that the UE can determine when it is out of coverage using available satellite assistance information (e.g. ephemeris parameters and coverage parameters in SIB32). When the UE is out of coverage, the UE is not required to perform any cell search and may deactivate its AS functions to optimize the power consumption. The remaining UE behaviour is left to UE implementation. 
In Rel-17, SA2 has agreed that only DRX is supported in the discontinuous coverage, the eDRX and PSM are not supported.
2.1	Discussion on the impacts of SA2 solution
In Rel-18, SA2 has studied on mobility management enhancement with discontinuous satellite coverage (Key Issue#1) and power saving enhancement for UE in discontinuous coverage (Key Issue#2), and has captured potential solutions in TR 23.700-28 [2]. 
According to conclusion of TR 23.700-28, SA2 supports PSM/MICO/eDRX in R18 IoT-NTN. Both network centric and UE centric procedures are used to determine and coordinate the UE unreachability period and power saving parameters via NAS signaling. In general, there is no RAN2 impacts on PSM/MICO/eDRX based on SA2 solution.
Observation 1: There is no RAN2 impacts based on SA2 study to support PSM/MICO/eDRX in R18 IoT-NTN.
As specified in TS 36.331 [3], SIB32 broadcasts the satellite assistance information for discontinuous coverage, and up to 4 satellites are involved due to the limitation of SIB size. In TR 23.700-28, SA2 pointed that the limitation to 4 satellites could limit coverage information to only a short period in the future (e.g. 2 hours). And SA2 expects that the number of satellites RAN broadcasts ephemeris data for will be increased from 4 in Rel-17 to 8 in Rel-18.
During Rel-17 discussion, some companies proposed to support more satellite assistance information, such as by dedicated signaling, SIB segmentation, multiple SIBs, etc. We think the potential solutions can be considered in Rel-18 to carry more satellite assistance information for better support discontinuous coverage.
[bookmark: _GoBack]Proposal 1: RAN2 to discuss the potential solutions to transfer more satellite assistance information, such as dedicated signaling, SIB segmentation, multiple SIBs, etc.
 
2.2	Discussion on enhancement for connected mode 
In Rel-17 discussion, some companies have proposed the potential enhancements for connected mode. We think that the enhancements on RRC release and reestablishment procedure may be considered to support the discontinuous coverage in IoT-NTN.
For enhancements on RRC release procedure: 
RAN can release the UE before it is out of coverage based on the prediction of discontinuous coverage or UE request. In addition, some assistance information may be considered to provide to the UE, such as the new cell information or the arrival time of the next satellite. The UE can quickly recovery after returning the satellite coverage based on the assistance information.
Proposal 2: RRC release procedure can be enhanced to support the discontinuous coverage, for example, RAN can release the UE before discontinuous coverage and provide the new cell information to the UE for quick recovery.
For enhancements on RRC reestablishment procedure: 
If the UE detects RLF but it is going into discontinuous coverage, the UE can skip the cell selection, enter into idle mode directly and perform the actions in discontinuous coverage. After discontinuous coverage, the UE can trigger the RRC reestablishment procedure. 
Proposal 3: RRC reestablishment procedure can be enhanced to support the discontinuous coverage, for example, the UE can skip the cell selection and enter into idle mode directly to save power consumption.
3	Conclusion
Here are the proposals for discontinuous coverage for IoT-NTN.
Observation 1: There is no RAN2 impacts based on SA2 study to support PSM/MICO/eDRX in R18 IoT-NTN.
Proposal 1: RAN2 to discuss the potential solutions to transfer more satellite assistance information, such as dedicated signaling, SIB segmentation, multiple SIBs, etc.
Proposal 2: RRC release procedure can be enhanced to support the discontinuous coverage, for example, RAN can release the UE before discontinuous coverage and provide the new cell information to the UE for quick recovery.
Proposal 3: RRC reestablishment procedure can be enhanced to support the discontinuous coverage, for example, the UE can skip the cell selection and enter into idle mode directly to save power consumption.
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