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1 Introduction
According to the IoT NTN enhancements WID [1], the enhancement on discontinuous coverage will be studied, and the detailed objectives are as follows:

In this contribution, we will discuss the enhancements on discontinuous coverage and provide our initial views.
2 Discussion
In order to reduce UE power consumption, the existing eDRX and PSM also can be used for UE for 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 network 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 out of the converge. 

If the core network has the discontinuous coverage information, the core network may provide the eDRX/PSM to UE with the consideration on the coverage. The network may acquires the discontinuous coverage information from the gNB or QAM configuration. However, different UEs may have different discontinuous coverage especially for the earth moving cell, if UE provides the discontinuous coverage information to core network, the network can provide the UE specific eDRX/PSM configurations or avoid unnecessary paging. 
Proposal 1: In order to reduce UE power consumption, the eDRX/PSM configuration should be matched with the discontinuous coverage and UE can recommend the eDRX and PSM configuration based on discontinuous coverage information which is predicted by UE based on the satellite assistance information. 
Proposal 2: The UE can provides the discontinuous coverage information to core network and then the core network can avoid unnecessary paging and provide the eDRX and PSM configurations to UE with the consideration on discontinuous coverage.  

In the Rel-17, the network provides the assistance information for UE to predict the discontinuous coverage, in other words, the UE will know 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 are in the area without NTN coverage, for this scenario, the UE also don’t need to perform idle mode task, thus the UE also will not search TN, it will impact the service experience since the UE can access the TN to have normal service if UE performs the idle mode task. It is unreasonable that UE don’t search TN network when UE determines it’s out of the coverage based on the assistance information from the NTN network. So the assistance information for discontinuous coverage enhancements can be considered, for instance, the assistance information for discontinuous coverage also can indicate UE to perform idle mode task in the given area when UE is in the discontinuous coverage.
Proposal 3: The enhancements on assistance information for discontinuous coverage can be considered for UE to search TN network when UE is out of the NTN coverage. 

3 Conclusions 
In this contribution, we have discussed the enhancements to discontinuous coverage and provide the following proposals:
Proposal 1: In order to reduce UE power consumption, the eDRX/PSM configuration should be matched with the discontinuous coverage and UE can recommend the eDRX and PSM configuration based on discontinuous coverage information which is predicted by UE based on the satellite assistance information.
Proposal 2: The UE can provides the discontinuous coverage information to core network and then the core network can avoid unnecessary paging and provide the eDRX and PSM configurations to UE with the consideration on discontinuous coverage.
Proposal 3: The enhancements on assistance information for discontinuous coverage can be considered for UE to search TN network when UE is out of the NTN 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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