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Abstract: A solution for support of UE in discontinuous coverage is presented. 
1. Introduction/Discussion
This solution attempts to resolve part of the Key Issue #1 about the mobility management enhancements for UE in discontinuous coverage that is specified in TR 23.700-28 V0.1.0.
In the system with satellite access, multiple TACs for a PLMN may be broadcasted by the RAN and be sent to the AMF in ULI, but it is not specified whether and how to determine the last known TA when paging is needed in Release 17. 
Moreover, as the satellite may move, parts of the TAIs may be out of coverage when the Paging is needed.
In the network with satellite access, the network resource may be scarce and a cell may cover several TAs. To save the network resource for paging, it is proposed that the TA where the UE is geographically located may be regarded as the last known TA for the first paging if the TA where the UE is geographically located is 
	known by the AMF, and 
	determined in coverage based on information from the RAN when the Paging is needed. 
In R17, it is agreed in S2-2201332 that in EPS the Location Reporting procedure may be used to determine the TA where the UE is geographically located. The similar principle could be used in R18.
Quote from TS 23.401 v17.4.0
[bookmark: _Toc19172065][bookmark: _Toc27844358][bookmark: _Toc36134516][bookmark: _Toc45176200][bookmark: _Toc51762230][bookmark: _Toc51762715][bookmark: _Toc51763198][bookmark: _Toc98847764]"5.9.1	Location Reporting Procedure
This procedure is used by an MME to request the eNodeB to report where the UE is currently located when the target UE is in ECM-CONNECTED state. The need for the eNodeB to continue reporting ceases when the UE transitions to ECM-IDLE. This procedure may be used for services that require accurate cell identification (e.g. for emergency services, lawful intercept, charging). When Dual Connectivity is activated, the PSCell information is only reported if requested by the MME. In the case of satellite access for Cellular IoT, this procedure may be used by the MME to determine the TAI where the UE is geographically located."
……
"2)	The eNodeB sends a Location Report message informing the MME about the location of the UE which shall include the requested location information.
	If the MME requests UE location, in the case of satellite access for Cellular IoT, the eNodeB provides all broadcast TAIs to the MME as part of the ULI. The eNodeB also reports the TAI where the UE is geographically located if this TAI can be determined. The cell and TAI reporting by eNodeB refer to a fixed cell and fixed TA in which a UE is geographically located. As part of the User Location Information, eNodeB also reports one or more TACs for the RPLMN or equivalent RPLMN that are indicated in a serving radio cell to the UE, but it is not guaranteed that the UE is always located in one of these TACs."

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-28.
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[bookmark: _Toc27894718][bookmark: _Toc36191785][bookmark: _Toc45192871][bookmark: _Toc47592503][bookmark: _Toc51834584][bookmark: _Toc91153606]6.X	Solution X: Mobility Management enhancement based on coverage information and UE location
6.X.1	Description
This solution attempts to resolve part of the Key Issue #1 about the mobility management enhancements for UE in discontinuous coverage. 
In the network with satellite access, the network resource may be scarce and a cell may cover several TAs. To save the network resource for paging, it is proposed that the TA where the UE is geographically located may be regarded as the last known TA for the first paging if the TA where the UE is geographically located is: 
· known by the AMF, and 
· determined in coverage based on information from the RAN when the Paging is needed. 
6.X.2	Procedures 



Figure 6.X.2-1: high-level procedure for Paging in last known TA

1. In the case of satellite access, before sending the UE Context Release Command message to the RAN, the AMF may initiate the Location Reporting procedure to ask for the last known location of the UE. The RAN provides all broadcast TAIs for the selected PLMN to the AMF as part of the ULI. The RAN also reports the TA where the UE is geographically located if this TA can be determined. The RAN may also report the coverage information (e.g. ephemeris data) to the AMF in Location Reporting procedure. 
Editor's Note:	It is FFS what satellites ephemeris (e.g. all or a part of the satellites ephemeris in the RAN) will be provided to CN and whether the satellites ephemeris are available in a given RAN node.
2-4. The AMF initiates the UE Context Release procedure;
5. When the Paging is needed and the sub-area based paging (e.g. first page in the last known cell-id or TA and retransmission in all registered TAs) is determined to apply, the TA where the UE is geographically located could be regarded as the last known TA if the TA where the UE is geographically located is 
	known by the AMF, and 
	determined in coverage based on the coverage information (e.g. ephemeris data) from the RAN when the Paging is needed.
NOTE:	Whether first page in the TA where the UE is geographically located is up to the AMF implementation.
[bookmark: _Toc23317651][bookmark: _Toc92987390]6.X.3	Impacts on services, entities and interfaces
AMF:
-	the TA where the UE is geographically located may be used to determine the last known TA.
-	the coverage information (e.g. ephemeris data) may be used to determine whether a TA is in coverage.
RAN:
-	provide to the AMF the TA where the UE is geographically located if this TA can be determined.
-	provide to the AMF the coverage information (e.g. ephemeris data) 
* * * * End of changes * * * *
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