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1 Introduction

In the RAN2#116 e-meeting, the following agreements on discontinuous coverage were achieved [1]: 
In this contribution, we will further discuss the remaining issues on discontinuous coverage and provide some suggestions.
2 Discussion
In the previous meetings, it was agreed that timing information on serving cell and upcoming cell and ephemeris data will be provided to UE for predicting the discontinuous coverage. In the last meeting, some contributions proposed to introduce additional parameters like satellite footprint reference point on ground and satellite coverage radius. Based on our understanding, for earth fixed cell case, there is no need to introduce the additional parameters since the timing information on cell stop serving and next upcoming cell is the same for all UEs in the serving cell. 
Proposal 1: The timing information and ephemeris data are sufficient for UE to predict the discontinuous coverage for earth fixed case. 
For the earth moving case, different UEs in a cell may have different time on cell stop serving and next upcoming cell, the additional parameters may be needed for UE to predict the precise timing information, so the parameters about satellite footprint reference point on ground and satellite coverage radius were discussed. However, for the earth moving case, the footprint is also moving, and thus the footprint reference point need to update frequently for UE to predict the timing information. Therefore, if the footprint reference point is broadcasted by network, we think UE still can’t predict the precise timing information since the footprint reference point change can’t match the real situation on footprint change. 
Proposal 2: With the footprint reference point and satellite coverage radius broadcasted by network, UE still can’t predict the precise timing information since the footprint reference point change can’t match the real situation on satellite footprint change. 
For earth moving case, without parameters about footprint reference point and satellite coverage radius, UE can’t predict the precise the discontinuous coverage based on the timing information and ephemeris data, but this is no problem for idle mode UE to save power. For example, based on the timing information, UE can still monitor the network after serving cell stop serving and then wake up a litter earlier before the next cell upcoming. After that, UE has the precise timing information on serving cell and upcoming cells, UE can use the precise timing information for the next lap when satellite is coming. 
Proposal 3: For earth moving case, the footprint reference point and satellite coverage radius are not essential for UE to predict the discontinuous coverage. 
In the last RAN2 meeting, it was agreed that satellite will provide the start-time of (incoming) satellite’s coverage and end-time of serving satellite’s coverage is needed for Quasi-Earth Fixed satellites. Based on the timing information, UE can predict the discontinuous coverage. UE will keep dormancy in the discontinuous coverage to reduce power consumption, e.g. stopping unnecessary cell search and paging monitor, however, if eDRX and/or PSM is configured, the UE will wake up to monitor paging or perform TAU when the related timer is expired, so the UE behaviour in the discontinuous coverage should be clarified. We think a reasonable UE behaviour in discontinuous coverage is that the UE should ignore the DRX/eDRX/PSM configuration and keep dormancy when the UE is in the discontinuous coverage. In other words, if satellite provide the assistance information to UE for predicting the discontinuous coverage, UE should keep dormancy and ignore the DRX/eDRX/PSM configuration when UE is in the discontinuous coverage. 
Proposal 4: UE should ignore the DRX/eDRX/PSM configuration and keep dormancy when the UE is in the discontinuous coverage which is predicted by UE based on the satellite assistance information.  
3 Conclusions 
In this contribution, we have discussed discontinuous coverage of IoT NTN. Based on the discussion, we provide the following proposals: 
Proposal 1: The timing information and ephemeris data are sufficient for UE to predict the discontinuous coverage for earth fixed case. 
Proposal 2: With the footprint reference point and satellite coverage radius broadcasted by network, UE still can’t predict the precise timing information since the footprint reference point change can’t match the real situation on satellite footprint change. 
Proposal 3: For earth moving case, the footprint reference point and satellite coverage radius are not essential for UE to predict the discontinuous coverage. 
Proposal 4: UE should ignore the DRX/eDRX/PSM configuration and keep dormancy when the UE is in the discontinuous coverage which is predicted by UE based on the satellite assistance information.  
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The contents of the ephemeris / assistance info for non-continuous coverage:


Confirm that we Reuse the satellite ephemeris orbital parameters, already agreed for UL pre-compensation, for multiple satellites (Ref L1 params from R1). 


FFS on the maximum number of satellites, whose ephemeris information will be provided.


FFS whether avg ephemeris (using same format as instant) + alamanc can be used (Gatehouse Proposal)


FFS how to signal this (new SIB for this particular purpose, dedicated signalling). 


FFS if to introduce additional new parameters like satellite footprint reference point on ground, satellite coverage radius etc.
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