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1 Introduction

During the RAN#92e meeting, the IoT-NTN WID was agreed and the objects is as following [1].
In this contribution, we will discuss the discontinuous coverage and provide some suggestions.
2 Discussion
During the SI phase, the discontinuous coverage of IoT NTN was discussed, it will lead to much UE power consumption when UE performs cell search in coverage hole. In order to reduce UE power consumption, we think the following solutions can be further considered based on the discussion in the SI.
The ephemeris data can be considered to assist UE to reduce power consumption in the discontinuous coverage. For a UE, it should be possible to predict discontinuous coverage based on the satellite ephemeris data. So the UE is expected to not attempt to camp or connect when there is no satellite coverage. 
Proposal 1: The UE will predict discontinuous cover based on the satellite ephemeris data and then will not attempt to camp or connect to the network when there is no satellite coverage.
Considering the network has the knowledge of network coverage, network can predict when UE is out of the coverage. So the network can indicate UE don’t to perform cell search in a given period of time, it also means that the UE is will keep dormancy in the given period of time to reduce power consumption. 

For example, the network can broadcast the time period, such as T1 to T2, the T1 is the time which the cell will stop serving for the fixed area, and T2 is the time which the next cell will provide the serving for the area, it also means there is no cell coverage during the time T1 to T2. At the time period T1 to T2, all UEs will keep dormancy to reduce power consumption. And network may forward the time period to the 5GC, then 5GC will not page UE in the time period.
Proposal 2: The network can provide time period information to UE and UE will keep dormancy during the time period to reduce power consumption. 
For IoT-NTN, in order to reduce UE power consumption, eDRX and PSM are introduced. 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 will wake up in the discontinuous coverage even if the eDRX/PSM is configured to UE. So the eDRX/PSM configuration should match with the network coverage deployment, then the UE will be at DRX off or PSM in the discontinuous coverage. For example, UE needs to request eDRX/PSM configuration when UE will be in the discontinuous coverage, and the request include the recommended eDRX/PSM configurations which are determined by UE based on network coverage deployment information, so the network can provide the updated eDRX/PSM configurations which is matched the network deployment before UE is in the discontinuous converge. 
Proposal 3: In order to reduce UE power consumption for the discontinuous coverage, the eDRX/PSM configuration should be matched with the network coverage deployment.
For IoT-NTN, if UE configured with eDRX or PSM, when UE wakes up from eDRX or PSM, it needs to perform cell reselection or access to the network, however, the UE probably hasn’t target cell’s information which is 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 eDRX/PSM mode is not effective when UE wakes up from eDRX/PSM. Thus, it will lead to more UE power consuming and latency when UE performs cell reselection/selection after eDRX or PSM.
Considering satellite orbit is fixed, the serving cell can calculate the target cell for UE when UE wakes up from eDRX/PSM, 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 4: The assistance information of target cells can be provided to UE in advance for UE performing cell selection/reselection when UE wakes up from eDRX and PSM.
3 Conclusions 
In this contribution, we have discussed the RRC Idle mobility for IoT-NTN. Based on the discussion, we provide the following proposals: 
Proposal 1: The UE will predict discontinuous cover based on the satellite ephemeris data and then will not attempt to camp or connect to the network when there is no satellite coverage.
Proposal 2: The network can provide time period information to UE and UE will keep dormancy during the time period to reduce power consumption. 
Proposal 3: In order to reduce UE power consumption for the discontinuous coverage, the eDRX/PSM configuration should be matched with the network coverage deployment.

Proposal 4: The assistance information of target cells can be provided to UE in advance for UE performing cell selection/reselection when UE wakes up from eDRX and PSM.
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Support of discontinuous coverage without excessive UE power consumption and without excessive failures / recovery actions. Minor enhancements to the existing power saving mechanisms e.g. DRX, PSM, eDRX, relaxed monitoring, and (G)WUS can be considered, and if found needed, specified, to support discontinuous coverage;
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