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1	Introduction
[bookmark: _Toc474247438]Last RAN3 meeting agreed following
There is no need to provide the ephemeris info over S1.
Whether MME shall be aware of the coverage should be decided by SA2. 
Paging enhancement for power saving should wait for the progress of RAN2 or SA2.
The mobility management enhancements for discontinuous coverage should pending to the progress in RAN2.
Open issues:
Focus on the UE context release procedure due to discontinuous coverage and try to discuss the issue which SA2 has finalized, if any
This contribution provides a further analysis on the RAN3 impact to support discontinuous coverage in IOT NTN. 
2 Discussion
There are two aspects to be studied:
· UE Context Release due to discontinuous coverage 

For a RRC CONNECTED UE, it will be out of the service area when the satellite moves out of the area. Depends on the scenario and/or final solution, it can be the eNB or the MME initiate the UE Context Release. For example, in Earther-Moving case, the eNB may have better knowledge when the UE will lose the coverage. When the eNB initiate a UE Context Release procedure to inform the MME, the MME need to be aware that the UE context release request procedure is triggered by the discontinuous coverage. The Rel-17 NAS cause value “UE not in PLMN serving area” is not appropriate for this case because the UE remains in the area (I.e. PLMN ID is not changed). The new cause value may also be used for MME initiated UE Context Release. For example, the MME and the UE may have exchanged the predicted coverage window which is unknown to the eNB. When it nears the end of a coverage window, the MME may initiate the UE Context release. In both cases, the cause value can be used by the receiver node to take appropriate action, e.g. the eNB may consider it when generating the performance metric (e.g. number of UE context release due to discontinuous coverage). 

So a new Radio Network Layer cause value is needed. 

Propose 1: Introduce a new Radio Network Layer cause value for discontinuous coverage.
The draft CR can be found in ([3]).

· eNB has S1 connection with MME, but eNB does not have a connected satellite
The eNB Configuration Update procedure is initiated by eNB when there is a change to the eNB configuration, e.g. supported TAs, etc. For a LEO satellite, its coverage changes. When the LEO satellite moves out of a coverage (e.g. correspond to TAC#1), the eNB need to initiate a eNB Configuration Update procedure to inform the MME that TAC#1 is not supported. Similarly, when the LEO satellite moves to a new coverage (e.g. correspond to TAC#2), the eNB need to initiate a eNB Configuration Update procedure to inform the MME that TAC#2 is now  supported. This is necessary, e.g. for MME to determine the right eNB to page the UE based on TAC. 

In discontinuous coverage, it is possible that there is no satellite serving the area in a certain period. So it can happen that an eNB have S1 connection with MME, but the eNB does not operate over the air interface due to discontinuous coverage (i.e. no satellite is connected). It needs to be analyzed on how MME knows that an eNB does not operate over the air interface due to discontinuous coverage.

The MME may be configured with the satellite information, but the MME does not have the mapping information between the satellite and eNB’s cell. It may be difficult for MME to track whether a connected eNB has a connected satellite or not. Without knowing an eNB does not have satellite connected, the MME may incorrectly initiate Paging procedure for a UE. So It may be better that an eNB informs the MME when there is no satellite connected. Possible options:

· Option 1: eNB informs MME that there is no supported TA
However, current eNB Configuration Update procedure can only inform MME for the update of Supported TA, but not possible to remove all supported TA.
 
· Option 2: eNB send a new indication to MME. This new indication may be a new IE in the eNB CONFIGURATION UPDATE message, which indicates the MME that the eNB is not currently connected with any satellite. 
This option is more clear, and is preferred.

Propose 2: Introduce a new indication in the ENB CONFIGURATION UPDATE message to inform MME when there is no satellite connected with the eNB.
 
3	Conclusions
In this contribution, we briefly analyzed the support for discontinuous coverage. Our proposals are:
Propose 1: Introduce a new Radio Network Layer cause value for discontinuous coverage
The draft CR can be found in ([3]).

Propose 2: Introduce a new indication in the ENB CONFIGURATION UPDATE message to inform MME when there is no satellite connected with the eNB.
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