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1 Introduction
According to the IoT NTN enhancements WID [1], the enhancements to discontinuous coverage will be studied, and detailed objective is as follows:

In the previous RAN2 meetings, the discontinuous coverage was not discussed, in this contribution, we will provide some enhanced solutions to discontinuous coverage.
2 Discussion
In the Rel-17, NTN provides assistance information for UE to predict discontinuous coverage, in other words, the UE knows the NTN coverage information based on the assistance information. When UE is out of the NTN coverage, the UE don’t need to perform the idle mode task. However, there may be TN network, such as LTE, NB-IoT and eMTC in the area without NTN coverage, for this scenario, RAN2 agreed that it is up to UE implementation to deactivate Access Stratum functions to terrestrial network [2], then the UE may not perform cell search on TN, it may impact the service experience since the UE can access the TN to have normal service if UE performs the idle mode task on the TN. If IoT NTN provides the coverage information of TN to UE, the UE can decide whether to deactivate the AS function to TN network. Considering NR NTN providing the TN area information to UE for UE to perform the TN measurement, so we think this solution also can be reused for IoT NTN discontinuous coverage. The IoT NTN provides the area information of the TN, and then UE activate ASN function to TN based on TN area information when the UE is in the discontinuous coverage.
Proposal 1: IoT NTN provides the coverage information of TN to assist UE to deactivate/activate AS function to TN when the UE is in the discontinuous coverage, and TN coverage defined in NR NTN can be reused.

For IoT-NTN, when assistance information for discontinuous coverage is configured, UE performs cell reselection or cell search to access to the IoT NTN when UE is out of the discontinuous coverage, however, the UE might not have target cell’s information which can be used to assist UE to perform cell reselection/selection since the neighbour cells information acquired before UE entering discontinuous coverage is not useable when UE is out of the discontinuous coverage. It will lead to more UE power consuming and access latency when UE performs cell reselection/selection.

Considering satellite orbit is fixed, the serving cell knows the target cell for UE when UE is out of discontinuous coverage, some assistance information of target cell could be provided to UE in advance. Then UE uses the assistance information for performing cell selection/reselection when UE is out of the discontinuous coverage. In other words, UE quickly find the target cell to complete cell selection/reselection and this will reduce the UE power consumption. Regarding the detailed assistance information, we think the frequency and PCI of target cell can be considered.

Based on above discussion, we will propose:

Proposal 2: The information of target cells can be provided to UE in advance for UE performing cell selection/reselection when UE is out of discontinuous coverage.
3 Conclusions 
In this contribution, we have discussed the enhancements to discontinuous coverage and provide the following proposals:
Proposal 1: IoT NTN provides the coverage information of TN to assist UE to deactivate/activate AS function to TN when the UE is in the discontinuous coverage, and TN coverage defined in NR NTN can be reused.
Proposal 2: The information of target cells can be provided to UE in advance for UE performing cell selection/reselection when UE is out of discontinuous coverage.
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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].
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