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1 Introduction

In the RAN2#118 e-meeting, the following issues on discontinuous coverage will be discussed [1]: 
In this contribution, we will further discuss the remaining issues on discontinuous coverage and provide some suggestions.
2 Discussion
In the last meeting, it was agreed that network can provide mean ephemeris parameters of upcoming cells for UE to predict the discontinuous coverage. There are some mean ephemeris type on the table and it can use the same ephemeris formats which had already introduced for accessing the NTN network. Based on our understanding, even if the ephemeris data format could be the same for the different mean ephemeris type, from UE implementation perspective, the different capabilities are required for UE to support different mean ephemeris type. And the mean ephemeris data is used by UE to predict the discontinuous coverage to reduce power consumption. Therefore, from the UE implementation complexity and the intention of mean ephemeris data, there is no need to introduce many mean ephemeris types for UE to predict the discontinuous coverage. 
Proposal 1: Two mean ephemeris types including Type 1 are sufficient for UE to predict the discontinuous coverage. 
Regarding the ephemeris data for UE to access the serving satellite, the epoch time and validity duration are introduced since the ephemeris data will be changed frequently. Then the system modification mechanism will not be used when the ephemeris data is changed. But for the mean ephemeris data for discontinuous coverage, the validity duration could be a few days, the system modification mechanism could be used for triggering UE to acquire the new system information when the mean ephemeris data is not valid or changed. So we think the epoch time could be optional, it could be derived from the system information mechanism. 
Proposal 2: The epoch time should be optional and it could be derived from the system information mechanism.
The dedicated RRC signalling for discontinuous coverage was discussed in the last meeting, from security perspective, dedicate RRC signalling is much better than system information, if the assistance information in system information is falsified, the UE might not access the satellite even if there is satellite coverage. From UE perspective, the cell search procedure is not required to reduce power consumption, but UE still can search network based on implementation, so we think a smart UE will not be cheated by the falsified system information. Moreover, if the dedicated RRC signalling is used, all idle UEs are required to access the network to receive the RRC signalling before UE entering discontinuous coverage, it will lead much signalling overhead and it is unreasonable.
Proposal 3: The dedicated RRC signalling for providing assistance information for discontinuous coverage is not supported in Rel-17. 
It was agreed that UE is not required to perform any cell search and may deactivate its AS functions when UE is out of coverage. We don’t see the issue if NAS don’t know the discontinuous coverage information about UE and think it is not necessary to perform AS-NAS interaction. Moreover, there is a Rel-18 item for discontinuous coverage in SA2, the further requirements between AS and NAS can be discussed in Rel-18.
Proposal 4: The AS-NAS interaction while the UE is out of coverage is not supported in Rel-17.
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 5: 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. 
Proposal 6: Regarding the earth moving cell, the footprint reference point and satellite coverage radius are helpful for UE to predict 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: Two mean ephemeris types including Type 1 are sufficient for UE to predict the discontinuous coverage.
Proposal 2: The epoch time should be optional and it could be derived from the system information mechanism.
Proposal 3: The dedicated RRC signalling for providing assistance information for discontinuous coverage is not supported in Rel-17.
Proposal 4: The AS-NAS interaction while the UE is out of coverage is not supported in Rel-17.
Proposal 5: The timing information and ephemeris data are sufficient for UE to predict the discontinuous coverage for earth fixed case.
Proposal 6: Regarding the earth moving cell, the footprint reference point and satellite coverage radius are helpful for UE to predict the discontinuous coverage.
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Prediction of discontinuous coverage: Address the FFS regarding signalled ephemeris type (FFS if two, three of four types and the details on semantics); Address the FFS whether epoch time could be optional and be implicitly derived when not provided; Address the FFS whether in addition to BCCH provide the option to share the information by dedicated RRC signalling; Address the FFS whether anything need to be specified for AS-NAS interaction while the UE is out of coverage.









3/3


