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Abstract: Clarification on UE location report when the UE has already been released, clarify when the coverage information is provided by RAN and add how the solution supports EPS.
1. Introduction
1. Clarify RAN reports TA where UE is geographically located to AMF before AN release procedure
Sol#4 applies to the case where a radio connection is established when the AMF requests a UEs location from RAN. If the radio connection has been released when the AMF requests the UE location from RAN, the RAN cannot determine the TA where UE is geographically located as RAN cannot obtain a GNSS-based location information from UE.
This proposes that the AMF requests RAN to report TA where UE is geographically located as last known location before AN release to ensure the AMF obtains an accurate last known location and can perform paging optimization based on the last known location.
2. Clarify RAN sends satellite ephemeris data to AMF statically
There is no need for RAN to report satellite ephemeris data to AMF dynamically, i.e. every time before AN release, which may cause additional signalling overhead. The whole satellite ephemeris data can be obtained by AMF as needed and not on every release. 
This proposal removes descriptions on RAN sends satellite ephemeris data to the AMF during location report procedure.
3. Clarify the principle of sol#4 also applies to EPS
This proposal adds descriptions that same principle also applies to EPS.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-28.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc100782804][bookmark: _Toc100983180][bookmark: _Toc104439693]6.4	Solution #4: Mobility Management enhancement based on coverage information and UE location
[bookmark: _Toc100782805][bookmark: _Toc100983181][bookmark: _Toc104439694]6.4.1	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.
The above principle also applies to EPS, the AMF is replaced by MME and the matching EPS procedures are used instead of the 5GS procedures.
[bookmark: _Toc100782806][bookmark: _Toc100983182][bookmark: _Toc104439695]6.4.2	Procedures


Figure 6.4.2-1: 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 request the RAN to report ask for the TA where UE is geographically located as last known location of the UEto the AMF before AN release. 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 when needed.  in Location Reporting procedure.
Editor's note:	How RAN reports satellite ephemeris data to the AMF will be determined in the normative phase or other solutions. 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: _Toc100983183][bookmark: _Toc104439696]6.4.3	Impacts on services, entities and interfaces
AMF/MME:
-	Request RAN to report the TA where UE is geographically located as last known location before AN release.
-	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/MME the TA where the UE is geographically located if this TA can be determined before AN release.
-	Provide to the AMF/MME the coverage information (e.g. ephemeris data) when needed.
6.4.4	Solution evaluation
The solution reuses the current existing RAN Location reporting procedures as defined in clause 4.10 in TS23.502, but with enhanced RAN Location reporting condition, i.e. RAN report the TA before AN release. Besides, this solution has no dependency on UE involving coverage detection, i.e. the paging optimization is done on the network side only. 
Utilizing the last visited TAC as the first paging attempt in AMF can reduce the paging effort:
· - If the AMF knows the coverage information of the UE and the UE is in discontinuous coverage, the AMF may determine not to page the UE to save energy;
· [bookmark: _GoBack]- If the AMF knows the coverage information of the UE and the UE is in coverage, the AMF may determine to page the UE with the last visited TAC as the paging area;
· - If the AMF does not know the coverage information of the UE and the UE is in discontinuous coverage, the AMF may determine to page the UE with the last visited TAC as the paging area
· - If the AMF does not know the coverage information of the UE and the UE is in coverage, the AMF may determine to page the UE with the last visited TAC as the paging area
This solution provides EPS compatibility.
However, this solution has a limitation on whether the UE is in the last visited TAC when the paging occurs. If the UE is in the last visited TAC, the paging effort is saved; while if the UE is not in the last visited TAC, the AMF still needs to reinitiate the paging with the registration area as the paging area.

* * * * End of changes * * * *
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