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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last meeting, the following agreements on the support discontinuous coverage as IoT NTN enhancements are as following.
	Agreement
-	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 



In this paper, we shall discuss the possible UE context release procedure to solve the discontinuous coverage issue and provide some initial considerations.
2. Discussion
In the Rel-18 WID [1] for IoT NTN enhancements, the objective on the discontinuous coverage enhancement is as follows.
	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].



As presented in last meeting, there are some concerns on the UE context releasing as mobility management enhancements and power saving enhancements. The RRC CONNECTED UE may be released in advance by the eNB, just like some solutions presented in TR 23.700-28[2]. For example, in Solution #8: Leaving Coverage Notification, the UE shall provide an indication to the network based on its location. As illustrated in Figure 1, after receiving the indication (Step 5), the UE context releasing procedure is initiated (Step 6) and the connection between UE and network is then released (Step 7).


Figure 1: Procedure for Leaving Coverage Notification in Solution #8: Leaving Coverage Notification

Similar UE context releasing procedure can be found in Solution #11: Combined UE Management Architecture. With knowledge of the UE’s location, e.g., detecting the UE is leaving coverage, the RAN initiates UE Context Release Request (Step 1a) as illustrated in Figure 2. 


Figure 2: UE Leaving Coverage Procedure in Solution #11: Combined UE Management Architecture

According to above description, the UE context releasing procedure can be initiated if the network has the knowledge of UE location and satellite coverage information.
Observation 1: The UE context releasing procedure in related Solutions in TR 23.700-28 is initiated if the network has the knowledge of UE location and satellite coverage information.
If the network lacks the information of UE location or satellite coverage information, it is not appropriate for RAN to actively initiate a UE context release procedure, as RAN side will not know whether a UE will enter a no coverage area due to discontinuous coverage. For NB-IoT UE, no UE location is reported, while BL UEs and UEs in enhanced coverage can report its coarse UE location information to the eNB after AS security is established. In a case of network has no ability to obtain accurate enough UE location, the UE may detect the radio link failure and report the RLF cause as legacy. 
Another related issue is whether we need to introduce a new cause value. In our view, cause value is not mandated, so adding a new cause value just notifying the MME that the UE context release request procedure is triggered due to the discontinuous coverage seems not necessary as nothing is broken without the new value. However, a new cause value may be needed if CN will use the value to trigger some specific behaviours e.g., postpone the paging for power saving, which needs to be checked with SA2.
We find that if the solution is taken, it will have impact to both stage 2 and S1AP. The draft stage 2 CR can be found in the Annex.
Proposal 1: Introducing a new cause value for initiating UE context release procedure is only useful when the MME will take some specific actions based on the cause value.
We note that, the UE location will anyway be verified by CN, and CN has better knowledge of UE location than RAN side. In some cases, RAN has no ability to get the UE location, or just has coarse UE location, so it maybe more reliable to let CN judge whether a UE will enter the no-coverage area, and initiate UE context release command. It is mentionable that, RAN side also has no UE trajectory information in LTE, so it is difficult for RAN to predict the UE movement.
Proposal 2: A more reliable solution seems let CN judge whether a UE will enter the no-coverage area, and initiate UE context release command to RAN.
Anyway, the solution taken is pending to SA2, and the discussion on SI is still on-going in SA2, RAN3 shall wait for the final solution determination from SA2.

Proposal 3:  RAN3 shall wait for the final solution determination from SA2.


[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we have the following observations and proposals:
Observation 1: The UE context releasing procedure in related Solutions in TR 23.700-28 is initiated if the network has the knowledge of UE location and satellite coverage information.
Proposal 1:	Introducing a new cause value for initiating UE context release procedure is only useful when the MME will take some specific actions based on the cause value.
Proposal 2:	A more reliable solution seems let CN judge whether a UE will enter the no-coverage area, and initiate UE context release command to RAN.
Proposal 3:  RAN3 shall wait for the final solution determination from SA2.
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5. Annex 1- 36.300 CR
<<<<<< START OF CHANGE >>>>>>
[bookmark: _Toc109128167]23.21.3	Support of discontinuous coverage
As a satellite moves on a specified orbit, for example in case of a NGSO satellite, the satellite beam(s) coverage area may move and cover different portions of a geographical area due to the orbital movement of the satellite. As a consequence, a UE located in the concerned geographical area may experience a situation of discontinuous coverage, due to e.g. a sparse satellite constellation deployment.
To enable the UE, in RRC_IDLE, to save power during periods of no coverage, the network provides satellite assistance information (e.g. satellite ephemeris parameters, the start-time of upcoming satellite's coverage) to enable the UE to predict when coverage will be provided by upcoming satellites. Predicting out of coverage and in coverage is up to UE implementation. When out of coverage, the UE is not required to perform AS functions.
If the eNB detects that the UE is out of coverage due to discontinuous coverage, it may initiate a UE Context Release Request procedure towards the serving MME (FFS whether MME should have some corresponding behaviours).
<<<<<< End of CHANGE >>>>>>
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