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Abstract: This contribution proposes a solution for mobility management enhancements where the UE notifies the network it is about to leave coverage.
1. Introduction/Discussion
In Rel-17, a Tracking Area and therefore RAT specific MME configuration has been introduced in order to allow support for discontinuous coverage for satellite access. However, when the UE enters IDLE mode and moves within the network coverage area, the network paging may fail because the UE leaves the network coverage area and it may not known when the UE returns to coverage. Thus it is proposed that the UE notify the network of leaving the network coverage and when it returns.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-28.
* * * * First change * * * *
[bookmark: _Toc97108978][bookmark: _Toc100782791][bookmark: _Toc100983165]6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
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* * * * Second change (All new) * * * *
[bookmark: _Toc324232213][bookmark: _Toc326248709][bookmark: _Toc22286587][bookmark: _Toc23317648][bookmark: _Toc97528064][bookmark: _Toc519004414][bookmark: OLE_LINK7]6.X	Solution #X: Leaving Coverage Notification
[bookmark: _Toc326248710][bookmark: _Toc22286588][bookmark: _Toc23317649][bookmark: _Toc97528065][bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc22286589]6.X.1	Description
This solution resolves part of Key Issue #1 about the mobility management enhancements to avoid unnecessary paging UE in discontinuous coverage.
The UE may enter IDLE mode when the UE is within the network coverage and leave the network coverage while the UE is in IDLE mode, for example, a mobile UE may leave coverage and return to coverage in a non-predictable way e.g. due to being mobile. In this case, the network may still believe that the UE is reachable and attempt to page the UE, but in fact the UE is out of network coverage and the paging would fail. To avoid unnecessary paging, the UE notifies the network it is leaving network coverage and when it returns to coverage, so the network always knows when the UE is in or out of coverage.
[bookmark: _Toc23317650][bookmark: _Toc97528066]6.X.2	Procedures
6.x.2.1	Leaving Coverage Notification Procedure in 5GS
This procedure is used by the UE and network to a) enable the use of the Leaving Coverage Indication, b) when the UE leaves coverage and c) when the UE returns to coverage when using 5GS.
UE
(R)AN
AMF
3. (R)AN Connection Release
4. UE determines it is about to leave network coverage
1. Registration Request
2. Registration Response (Leaving Notification Indication)
[bookmark: _GoBack]5. Service Request or Registration Request  (Leaving Coverage Indication)
6. N2 UE Context Release Command
7. (R)AN Connection Release
8. Service Request or Registration Request

Figure 6.X.2-1: Procedure for Leaving Coverage Notification
1.	The UE sends Registration Request to the AMF.
[bookmark: OLE_LINK9]2.	If the UE is using a RAN that provides discontinuous coverage and the MICO Indication is not included in the Registration Request, the AMF sends Registration Response including a Leaving Notification Indication to the UE. The Leaving Notification Indication indicates that the UE shall notify the network it is leaving network coverage.
NOTE: 	The network can take other information into consideration when determining whether to include the Leaving Notification Indication in the Registration Response, for example mobility patterns.
3.	The (R)AN connection may be released and the UE enter IDLE mode using the AN Release Procedure, see TS 23.502 [3] clause 4.2.6.
4.	The UE determines that it is about to leave network coverage based on coverage information, e.g. satellite ephemeris, while in either CONNECTED or IDLE mode.
[bookmark: OLE_LINK10]5.	The UE sends a Service Request or Registration Request, including a Leaving Coverage Indication. The Leaving Coverage Indication indicates that the UE is about to leave the network coverage. Upon receipt of Leaving Converge Indication, the AMF considers the UE unreachable. Whether Service Request or Registration Request is used may depend upon e.g. the UE connected state etc.
6.	The AMF sends N2 UE Context Release Command to the (R)AN.
7.	The (R)AN connection is released.
8.	When the UE enters network coverage, the UE sends Service Request or Registration Request, to the AMF and the network the UE is back in coverage and reachable again. The existing procedures are used to determine which NAS Message e.g. Service Request or Registration is used, i.e. the only solution adds a triggering condition to enter CM_CONNECTED on returning to coverage.
6.x.2.2	Leaving Coverage Notification Procedure in EPS
This procedure is used by the UE and network to a) enable the use of the Leaving Coverage Indication, b) when the UE leaves coverage and c) when the UE returns to coverage when using EPS.
The procedure in clause 6.x.2.1 with the following modifications is used:
-	Throughout: The TAU procedure instead of the Registration Procedure is used.
-	Steps 1 & 2: The ATTACH procedure may additionally be used.
-	Step 6: S1 UE Context Release Command and the S1 release procedure, see TS 23.401 [5] clause 5.3.5, instead of the N1 UE Context Release Command and the AN Release Procedure is used.
[bookmark: _Toc23317651][bookmark: _Toc97528067]6.X.3	Impacts on services, entities and interfaces
AMF/MME:
-	Send Leaving Notification Indication to the UE if the UE is using a RAN that provides discontinuous coverage.
UE:
-	Send Leaving Coverage Indication when it is about to leave the network coverage.


* * * * End of changes * * * *
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