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Introduction
In WID RP-221806[1], the objective of further enhancement to discontinuous coverage is listed below:
-	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].
For enhancements on discontinuous coverage, some CN solutions are already under SA2 discussion and will be further checked in RAN3. In this paper, we will have initial discussion on some AS-related solutions for discontinuous coverage enhancements for R18 IoT NTN.
Discussion
Idle mode
[bookmark: OLE_LINK2]In R17 IoT NTN, due to the limited time, we have done very little specification work on UE behavior during discontinuous coverage. RAN2 mainly agree that the behavior not to perform any idle mode tasks is up to UE implementation, for example, when UE is out of coverage, the UE is not required to perform any cell search and may deactivate its AS functions to reduce the power consumption. And no AS-NAS interaction is introduced. For R18 IoT NTN, we need to re-check whether there are remaining issues or any possible optimizations for the mentioned processes.
Per our understanding, on one hand, if AS function is deactivated, some NAS function, e.g., location registration, should also be stopped accordingly. If not, abnormal procedure may occur in NAS layer. So in order to keep alignment between AS and NAS, the AS-NAS interaction (e.g., via indication from AS to NAS) needs to be introduced in R18 IoT NTN.
On the other hand, considering generally AS functions is triggered by NAS layer, for R18 IoT NTN, the enable/disable of AS layer may no longer be entirely left to UE implementation, it can also be controlled by NAS layer, e.g., when UE is out of coverage, NAS could deactivate the (some of) AS functions (e.g., via indication from NAS to AS).
For R18 IoT NTN, it’s suggested to introduce AS-NAS interaction for consistently disabling AS/NAS functions when UE is out of coverage.
Furthermore, NAS layer may expect prediction on coverage discontinuity in order that NAS can avoid triggering some NAS transactions, e.g., TAU request during lack of coverage. In R17 IoT NTN, RAN2 has agreed that “Providing the start-time of (incoming) satellite’s coverage and end-time of serving satellite’s coverage is needed for Quasi-Earth Fixed satellites” and such timing information could assist UE to predict coverage discontinuity. Therefore, for UE, AS layer can deliver such timing information that RRC obtains from SIB to NAS.
AS layer can deliver the start-time of incoming satellite’s coverage and end-time of serving satellite’s coverage to NAS to help NAS predicting coverage and avoiding some NAS transactions.

Connected mode
For UE in connected mode, if the serving cell is going to stop serving, eNB can know this and UE can be released passively by RRC release procedure triggered by eNB. This is already allowed with eNB implementation. For UE, once RRC release message is received, RRC could release all DRB and indicate the release of the RRC connection to upper layers together with the release cause 'other'. 
All the above description is legacy procedure. UE cannot know whether this release is a normal release or a special one due to that coverage discontinuity is upcoming. On one hand, when UE back to idle, AS layer in UE would still perform the normal processes, e.g, paging monitoring or measurement. On the other hand, NAS may trigger another connection setup procedure if it receives the data from application layer (this may be highly possible as the connection is just interrupted by NW). In the case of discontinuous coverage, it’s obvious the mentioned AS or NAS layer processes are useless as AS layer cannot initiate any RRC procedure due to lack of coverage. 
Therefore, in order to avoid UE to attempt any legacy AS or NAS layer processes before upcoming coverage discontinuity, it’s better to let eNB indicate a special release reason, e.g., ‘coverage discontinuity’ to UE in RRC release message. Based on the release reason ‘coverage discontinuity’, UE could stop the subsequent AS or NAS layer processes for power saving.
A new release reason, e.g., ‘coverage discontinuity’ can be introduced in RRC release message for indicating UE to stop the subsequent AS or NAS layer processes.
For stopping NAS layer process, another legacy way can also be used, e.g., eNB could implicitly indicate to UE the duration of coverage discontinuity via the legacy IE extendedWaitTime. However, the current value of the wait time may be not enough to match the duration of coverage discontinuity, for example, extendedWaitTime-r10 can be INTEGER (1..1800). RAN2 could discuss to extend the value of wait time.
The legacy IE extendedWaitTime can be reused to stop NAS layer process during coverage discontinuity. The extension to the value range of extendedWaitTime needs to be discussed. 
[bookmark: _Hlk83889356][bookmark: _Hlk83889312]Conclusion
[bookmark: _Hlk83889481]In previous sections, the following observations and proposals were made: 
1. For R18 IoT NTN, it’s suggested to introduce AS-NAS interaction for consistently disabling AS/NAS functions when UE is out of coverage.
1. AS layer can deliver the start-time of incoming satellite’s coverage and end-time of serving satellite’s coverage to NAS to help NAS predicting coverage and avoiding some NAS transactions.
1. A new release reason, e.g., ‘coverage discontinuity’ can be introduced in RRC release message for indicating UE to stop the subsequent AS or NAS layer processes.
1. [bookmark: _GoBack]The legacy IE extendedWaitTime can be reused to stop NAS layer process during coverage discontinuity. The extension to the value range of extendedWaitTime needs to be discussed. 
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