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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 discontinuous coverage and provide some suggestions.
2 Discussion
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 1: The 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.  
With the assistance information for UE to predict the discontinuous coverage, the existing eDRX and PSM also can be used for UE to reduce power consumption when UE is in the discontinuous coverage.When eDRX is configured for UE, UE needs to wake up in PTW to monitor paging message. For PSM, UE needs to wake up periodically to perform TAU. However, the current eDRX/PSM configuration don’t consider the network coverage deployment, the UE still needs to wake up in the discontinuous coverage even if the eDRX/PSM is configured to UE. So the eDRX/PSM configuration should match with the discontinuous coverage, then the UE will be at DRX off or PSM in the discontinuous coverage. For example, UE can request eDRX/PSM configuration when UE will be in the discontinuous coverage, and the request includes the recommended eDRX/PSM configurations which are predicted  by UE based on satellite assistance information, so the network can provide the proper eDRX/PSM configurations which is matched the discontinuous coverage before UE is in the discontinuous converge. 
Proposal 2: In order to reduce UE power consumption for the discontinuous coverage, the eDRX/PSM configuration should be matched with the discontinuous coverage and UE can recommend the eDRX and PSM configuration based on the satellite assistance information. 
For the discontinuous coverage, when UE moves into the network coverage, it needs to perform cell reselection or access to the network, however, the UE probably hasn’t target cell’s information which can be used to assist UE to perform cell reselection/selection because of satellites moving. In other words, the neighbour cells information acquired before UE entering discontinuous is not effective when UE moves into the coverage. Thus, it will lead to more UE power consuming and latency when UE performs cell reselection/selection.
Considering the discontinuous coverage can be predicted, the serving cell knows the target cell for UE when UE moves into the coverage, so some assistance information of target cell can be provided to UE in advance. Then UE can use the assistance information for assisting UE to perform cell selection/reselection. With the assistance information, UE can reduce the latency of cell selection/reselection procedures, in other words, UE can quickly find the target cell to complete cell selection/reselection and this will reduce the UE power consumption. For the detailed assistance information, we think the frequency and PCI of target cell can be considered.
Based on above discussion, we will propose:

Proposal 3: The assistance information of target cells can be provided to UE in advance for UE performing cell selection/reselection in the discontinuous coverage.
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 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.
Proposal 2: In order to reduce UE power consumption for the discontinuous coverage, the eDRX/PSM configuration should be matched with the discontinuous coverage and UE can recommend the eDRX and PSM configuration based on the satellite assistance information.
Proposal 3: The assistance information of target cells can be provided to UE in advance for UE performing cell selection/reselection in the discontinuous coverage.
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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.
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