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Abstract: Solution evaluation for Solution #9.
1. Introduction/Discussion
During SA2#151e it was determined that each solution in the FS_5GSAT_Ph2 TR 23.700-28 should have an individual self-evaluation. This is the individual self-evaluation for Solution #9.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-28.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc104439715]6.9	Solution #9: Modification of Timers when in or out of Coverage
[bookmark: _Toc104439716]6.9.1	Description
This solution resolves Key Issue #2 about the power saving enhancements for UE in discontinuous coverage.
In this solution, AMF/MME sends to UE a future periodic registration timer/TAU timer which is to be activated when UE leaves satellite coverage during the Registration/Attach procedure.
The future periodic registration timer/TAU timer can be set so that the UE does not need to perform Periodic Registration or TAU while out of coverage while allowing the network to maintain its preferred timer settings while in coverage automatically.
How the future periodic registration timer/TAU timer which is used while out of coverage can be determined by other solutions and this solution provides the future periodic registration timer/TAU timer in addition to the periodic registration timer/TAU timer while in coverage.
[bookmark: _Toc104439717]6.9.2	Procedures
Figure 6.9.2-1 shows the procedure to send the future periodic registration timer/TAU timer during any registration, attach or any TAU procedure.


Figure 6.9.2-1: High-level procedure for power saving enhancement in 5GS/EPS
1.	The UE initiates Registration/Attach/TAU procedure by sending Registration/Attach/TAU request to AMF/MME.
2.	The AMF/MME determines a future periodic registration timer/TAU timer which is to be activated when UE leaves satellite coverage considering satellite coverage information.
	For UEs with no mobility, the AMF/MME may determine the future periodic registration timer/TAU timer based on the UE location and the satellite coverage information.
	For UEs moving in limited area or with known/predictable trajectories, the AMF/MME may determine the future periodic registration timer/TAU timer based on the UE location, the known/predicted mobility pattern and the satellite coverage information.
NOTE:	The future periodic registration timer/TAU timer can be determined by other solutions or existing behaviour.
	The AMF/MME may also determine power saving parameters which is to be used when UE is in satellite coverage and RRC_IDLE, e.g. active time, periodic registration timer/TAU timer, eDRX parameters etc.
3.	The AMF/MME sends Registration/Attach/TAU Accept message to UE including the future periodic registration timer/TAU timer which is to be activated when UE leaves satellite coverage.
	The AMF/MME also sends to UE the power saving parameters which is to be used when UE is in satellite coverage and RRC_IDLE.
4.	If the UE is in satellite coverage and RRC_IDLE, the UE activates the received power saving parameters. When the UE leaves the satellite coverage, the UE stops the power saving parameters and activates the future periodic registration timer/TAU timer.
	The UE determines it leaves satellite coverage based on broadcast satellite ephemeris.
5.	The AMF/MME predicts when the UE leaves the satellite coverage and activates the future periodic registration timer/TAU timer.
When the future periodic registration timer/TAU timer expires, the UE initiates registration/TAU procedure as normal and may be assigned another the future periodic registration timer/TAU timer during the registration/TAU procedure.
[bookmark: _Toc104439718]6.9.3	Impacts on existing nodes and functionalities
AMF/MME:
-	determines a future periodic registration timer/TAU timer which is to be activated when UE leaves satellite coverage based on the UE location, the known mobility pattern if UE moves with known mobility pattern and satellite coverage information.
-	activates the future periodic registration timer/TAU timer at the timer when the UE is predicted to leave coverage.
UE:
-	stop using current power saving parameters and activate the future periodic registration timer/TAU timer when UE leaves satellite coverage.
6.9.4	Solution evaluation
This solution reuses procedures from EPS/5GS with enhancements to the parameters of the messages of the existing procedures to provide the solution enhancements.
The solution avoids additional signalling and/or power consumption in the case that the preferred periodic registration/ TAU timers from the network are shorter than the periods a UE is out of coverage. As the timer is adjusted automatically when the UE is out of coverage, it is not compelled to search for coverage when there may not be none and the CN does not consider the UE has missed periodic registration/TAU, which avoids the costs of the recovery mechanisms. The automatic adjustment avoids signalling/power consumption to update timers when the UE is leaving coverage.
The solution has benefits scenarios when the out of coverage periods exceeds the preferred timer values and may not provide benefits in other scenarios. The solution does not help a UE or network determine coverage availability, other solutions in this TR can be used for this.
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4. When UE leaves the satellite coverage, UE activates the timer received in step3. 







2. Determine a future periodic registration timer/pTAU timer considering satellite coverage information.
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5. AMF/MME derives when UE leaves satellite coverage and activates the timer determined in step2.







3. Registration/Attach Accept (the timer determined in step 2)
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