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Abstract: A new solution for KI#1 & KI#2 to provide in coverage time of UE to an AF.
1. Introduction/Discussion
This is a solution for KI#1 Mobility Management enhancement with discontinuous satellite coverage.
During the discussions at SA2#150 it was considered whether an AF would benefit from information related to the in-coverage time for a UE using satellite access and how long the UE would be reachable or available to transfer data with during a period of coverage.
The AF being aware of this information can be useful so the AF can modify its behaviour and expectations of communication with the UE. For example, the AF can modify its behaviour or requests it makes to the UE taking the coverage time into account. If the coverage time is short, the AF can avoid asking the UE to perform operations that take a long time, or choose a different time to download large amounts of data to the UE that has a temporal element, e.g. detailed local maps. This can naturally lead to both power saving for the UE and assist with the AF with understanding the mobility management of the UE.
This solution proposes the way to provide the AF with the duration that a UE will remain reachable for data transfer, similar to reachability duration for SMS in EPS.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-28.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * 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: _Toc100782814][bookmark: _Toc100983192]6.X	Solution #X: UE Reachability Events with Expected in Coverage Time
[bookmark: _Toc97108983][bookmark: _Toc100782815][bookmark: _Toc100983193]6.X.1	Description
This is a solution for KI#1 Mobility Management enhancement with discontinuous satellite coverage as the AF can understand the UE status, and can also assist with Key Issue #2: Power saving enhancement for UE in discontinuous coverage. It can help avoid the AF starting long running procedures with a UE that will be out of coverage before those procedures complete.
[bookmark: _GoBack]An AF may subscribe to the SCEF or NEF for UE Reachability for downlink data transfer, however the AF does not know for how long the UE will remain reachable for downlink data transfer. If UE Reachability for SMS is requested then the event sent to the AF can include “maxUEAvailableTime” which provides the time the UE is expected to be reachable for SMS delivery.
If the UE is using discontinuous coverage then when the UE becomes reachable the SCEF/NEF sends the UE monitoring event indicating that a UE has become reachable for paging. The AF can then use this event to trigger downlink services or operations on the UE. 
The UE monitoring event for reachability is extended to include a time for which the UE is expected to be in coverage and can be used assist the AF to understand reachability of the UE.
Editor’s Note: How the AMF/MME determines the UE available time and whether enhancements in addition for how it is determined for UE Reachability for SMS is FFS.
The Maximum Response Time used in the existing monitoring event provides similar, but not the same information about the UE and is a configuration parameter and a parameter included in the monitoring events and is under control of the network on a per UE basis. The Maximum Response Time is a) provided by the AF to the SCEF/NEF in order to set the active time, b) used by the network to consider how long to keep a connection and c) how early to send the monitoring event for a UE using eDRX. 
The in coverage time can be used to complement the existing monitoring events parameters which are provided to the AF. For example, active time in PSM/MICO which could be set to the remaining time during the in-coverage window when the UE moves to IDLE, but requires the UE have changed to IDLE, meaning the UE has to have been in CONNECTED and then released, whereas the in coverage time does not depend on this.
[bookmark: _Toc97108984][bookmark: _Toc100782816][bookmark: _Toc100983194]6.X.2	Procedures
No new procedures are defined for providing the time the UE will remain in coverage and therefore reachable.
For reporting the in coverage time for a UE using 5GS, the procedures defined in TS 23.502 [3] clause 4.15.3 and the associated service operations of Namf_EventExposure_Notify are reused with the additional information included for the expected in coverage time when the AMF determines the UE is using satellite access becomes reachable. 
For reporting the in coverage time for a UE using EPS, the procedures defined in TS 23.682 [6] clause 5.6.3.3 are reused with the additional information included for the expected in coverage time when the MME determines the UE is using satellite access becomes reachable.
This allows the AF to reuse the existing event exposure procedures for UE Reachability with the enhancement for the time in coverage to determine when to send data or determine which application level procedures to perform.
[bookmark: _Toc97108985][bookmark: _Toc100782817][bookmark: _Toc100983195]6.X.3	Impacts on existing nodes and functionalities
AMF:
-	Include the expected in coverage time in the Namf_EventExposure_Notify event for UE reachability if the UE is using satellite access.
MME:
-	Include the expected in coverage time in the Monitoring Indication sent to the SCEF for UE reachability if the UE is using satellite access.
NEF/SCEF:
- 	Provide the expected in coverage time to the AF if received from the AMF/MME, for the AF to take into account.

* * * * End of changes * * * *
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