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1 Introduction
In RAN#88, a WI on additional enhancements for NB-IoT and LTE-MTC was approved [1] and one major objective was agreed for NB-IoT in the following:

	· Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].


In the previous meetings, the non-continuous related agreements were made:

	RAN2#116e agreements：
· Satellite Ephemeris Parameters (not same as for L1 pre-compensation, for the constellation, not just single satellite) is needed for the UE for predicting coverage discontinuity. Other info, e.g. beam info, elevation angle, reference location or corresponding is FFS. 

· Providing the start-time of (incoming) satellite’s coverage and end-time of serving satellite’s coverage is needed for Quasi-Earth Fixed satellites.

· From RAN2 point of view, the existing power saving mechanisms e.g. DRX, PSM, eDRX, relaxed monitoring, and WUS can be reused in IoT-NTN. Minor enhancements in existing power saving mechanisms to support discontinuous coverage is FFS.




In this contribution, we will make some consideration on the remaining issues of non-continuous coverage for IoT over NTN.
2 Discussion
For non-continuous coverage, though it has been discussed for a long time and some issues were identified, small progress has been made. In this paper, we will continue to discuss some remaining issues. In the previous meeting, it was agreed that the existing power saving mechanisms can be reused and the FFS that minor enhancements in existing power saving mechanisms to support discontinuous coverage is left over. 
Due to that the start-time of incoming satellite’s coverage and end-time of serving satellite’s coverage are agreed to be provided for UE, the UE will find out the time period of coverage gap. In the coverage gap, the UE need not to wake up to monitor paging or WUS, and both the UE and NW need to get the consistent understanding on when the paging is reachable. Besides, in the current specification, after the UE is released from the connected mode, the UE will enter PSM until the timer T3324 expires. But in the scenario of discontinuous coverage, it is possible that the satellite already flies away before T3324 expires, if so, it is not necessary to wait for T3324 expire to enter PSM. Therefore, we think minor enhancements should be made on the existing mechanism. In this paper we will take consideration on the target of eDRX and PSM.
Observation 1: Minor enhancements in existing power saving mechanisms to support discontinuous coverage is necessary.

2.1 Consideration on eDRX
Since the UE gets to know the exact time point information on when the subsequent satellite starts to serve the area and when the current serving satellite stops serving the area, the UE does not need to monitor paging message in the time gap between the two satellites which serves the same area. 

Such information might be used for UE to predict whether to wake up when its paging occasion arrive. Especially for the UE with eDRX paging cycle, the UE needs the related information to decide whether to wake up on time point of the start of the paging time window. 

If the time interval between the end-time of the current serving satellite and the start of PTW is longer than the time interval between the end of PTW and the start of the incoming satellite, the UE needs to postpone PTW to the time period of the next satellite serving the area. At the same time, the PTW of one certain UE should be uniformly distributed in the coverage time period of the incoming satellite based on the UE identity. If not, the UE needs to start PTW in advance to keep PTW within the time period of the current satellite serving the area.  The PTW can be handled for uniform distribution in the coverage time period of the current serving stellate in the same way.
Proposal 1: The PTW should be aligned with the coverage time.
Proposal 1a: If the time interval between the end-time of the current serving satellite and the start of PTW is longer than the time interval between the end of PTW and the start of the incoming satellite, the UE needs to postpone PTW to the time period of the next satellite, if not, the UE needs to start PTW in advance to keep PTW within the time period of the current satellite.
Proposal 1b: When the PTW is handled for coverage alignment, the PTW of one certain UE can be uniformly distributed in the coverage time of the current serving satellite or the incoming satellite based on the UE identity.
2.2 Consideration on PSM
In the scenario of non-continuous coverage, the trigger condition of PSM besides T3324 timer should be taken into consideration. After the UE is released from connected mode, whether to start T3324 based on the time interval between the time points of releasing form connected mode and end-time of the current serving satellite. That is, if the time interval is shorter than the configured time length threshold, the UE need not to start T3324 and enter PSM directly, else, the start of PSM will be triggered whichever T3324 expires or the current satellite flies away.   
Proposal 2： If the time interval between the time points of releasing from connected mode and the current satellite fling away is shorter than the configured threshold, the UE will start PSM directly. Else, the PSM will be triggered whichever T3324 expires or the current satellite flies away.   

3 Conclusion

In this contribution we discuss the issues on control plane aspect regarding non-continuous coverage for IoT over NTN, and made the following proposals:

Observation 1: Minor enhancements in existing power saving mechanisms to support discontinuous coverage is necessary.
Proposal 1: The PTW should be aligned with the coverage time.
Proposal 1a: If the time interval between the end-time of the current serving satellite and the start of PTW is longer than the time interval between the end of PTW and the start of the incoming satellite, the UE needs to postpone PTW to the time period of the next satellite, if not, the UE needs to start PTW in advance to keep PTW within the time period of the current satellite.
Proposal 1b: When the PTW is handled for coverage alignment, the PTW of one certain UE can be uniformly distributed in the coverage time of the current serving satellite or the incoming satellite based on the UE identity.
Proposal 2： If the time interval between the time points of releasing from connected mode and the current satellite fling away is shorter than the configured threshold, the UE will start PSM directly. Else, the PSM will be triggered whichever T3324 expires or the current satellite flies away.   
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