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Abstract: Initial overall and solution evaluations for the solutions in TR23.700-38 after SA2#150e. 
1. Introduction/Discussion
According to the work plan at SA2#151 the FS_5GSAT_Ph2 study should start to evaluate the solutions in TR 23.700-28. At the end of SA2#150e there were 6 solutions in the TR for 2 KIs and this provides an initial evaluation for each of those solutions.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-28.
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Editor's note:	This clause provides the evaluations of the solutions of clause 6.
- 	Solution #1: Power Saving based on AMF awareness of coverage information
	Solution #1 is for KI#2 and applies to 5GS and EPS.
	The CN is aware of the satellite ephemeris and therefore the expected coverage for a UE in the future and replies the UE being stationary, moving with a predictable trajectory or being in an expected location in the future.
	When the UE in CONNECTED mode is about to leave coverage, the AN release is triggered and the AMF can use UCU procedure to provide the UE with power saving parameters (MICO and/or eDRX) that match the expected remaining time until the next coverage window (eDRX/Periodic registration timer) and the time before the UE is released to IDLE (Active Time). A similar procedure is used in EPS but the UE uses TAU to be provided with power saving parameters (PSM and/or eDRX) that match the expected coverage.
	The UE takes into account the coverage information from RAN when determining when to wake-up and may be assigned an assigned eDRX cycle that does not match the expected coverage from RAN, so a future eDRX PTW does coincide with coverage in the future.
	The UE is reachable during the DRX PTWs that coincide with the expected coverage for the UE, if eDRX is used. If eDRX is not used the UE is unreachable until it connects to the network (e.g. for MO traffic or TAU/periodic registration).
-	Solution #2: predictive Power Saving Mode
	Solution #2 is for KI#2 and applies EPS.
	The CN is aware of the satellite ephemeris and therefore the expected coverage for a UE and can take it into account in the future in addition to the UEs’ knowledge of expected coverage at the UEs’ predication of where it will be in the future.
	The UE requests a periodic update timer such that it will coincide with the UE being in coverage. The UE takes into account its knowledge of mobility and satellite coverage in the future. The MME may also perform the same calculation.
	The UE provides its current location and optionally where it expects to be in the future at the requested time. The MME uses the UE provided timer, the location, the expected location from the UE, the location it expects to choose the timer value.
	The UE additionally reports how often and how long it expects to be active, how these are used is not described.
	The periodic update timer provided to the UE needs to support a fine grain resolution to support the coverage windows and how that is done is left for stage 3.
	The use of eDRX is not defined in the solution, so the UE is unreachable until it connects to the network (e.g. for MO traffic or TAU/periodic registration). 
-	Solution #3: Solution #3: Power Saving based on UE awareness of coverage information
	Solution #3 is for KI#2 and applies to 5GS and EPS.
	The CN does not need to be aware of the satellite ephemeris and therefore the expected coverage for a UE in the future and replies on the UEs knowledge of expected coverage at the UEs predication of where it will be in the future. UE gets the expected coverage information based on its mobility and the partial satellite ephemeris information in the RAN-broadcasts in System Information.
	In this solution the UE may request MICO/PSM parameters to match the expected coverage at any time during an in-coverage period. In EPS the UE can request, based on an estimate for when it will be released it IDLE, an active time to match the remaining expected time when it leaves CONNECTED and an Periodic TAU Timer with the time until the start of next period of coverage. In 5GS the UE can request an active time and how the Periodic Registration Timer is assigned is not defined. The network assigns the requested values from the UE.
	The use of eDRX is FFS in the solution, so the UE is unreachable until it connects to the network (e.g. for MO traffic or TAU/periodic registration). 
-	Solution #4: Mobility Management enhancement based on coverage information and UE location
	Solution #4 is for KI#1 and applies to 5GS only.
	Solution #4 assumes a cell may consists of multiple TAs, in reverse to a TN and assumes the cells that make up a TA are dynamic.
	The AMF may use a UE location procedure to determine the UE location and which TA the UE is in and the satellite coverage information before the UE is released. The AMF can then use this information as part of its paging strategy, to e.g. paging in the current cell(s) of the last TA for the UE.
-	Solution #5: Power Saving based on updating parameters before releasing signalling connection
	Solution #5 is for KI#2 and applies to 5GS only.
	The CN is provided with coverage information (details FFS) by RAN for a UE just before it is released. It is expected the UE is stationary, as UE movement is not taken into account.
	Prior to every RAN initiated AN Release, RAN provides the AMF with the coverage information for the UE, or for AMF triggered release, the AMF requests the coverage information for the UE prior to every AN Release. Then in RAN or network initiated release before the AMF triggers the AN release (using existing UE Context Release Command) the AMF uses UCU to provide the UE with power saving parameters that match future coverage.
	What or how the power saving parameters are set is not defined, but if eDRX is used then the UE could be reachable if a suitable eDRX cycle is available, or if eDRX is not used the UE is unreachable until it connects to the network (e.g. for MO traffic or periodic registration).
- 	Solution #6: Discontinuous coverage architecture
	Solution #6 is for KI#1 and applies to 5GS only.
	In this solution the UE uses information from RAN to provide the CN with a period when the UE will not be reachable. The AMF can use the NWDAF to get an estimate of the unreachable period for the UE, with the NWDAF taking into account the UE position in the future and future satellite coverage at that position and provides to the UE an unreachable period. The AMF also provides a periodic registration timer taking the unavailability period into account.
	The AMF considers the UE unreachable during the unavailable period and uses this to support HLcom functionality, e.g. exposure events, data buffering etc.
	The UE may enter connected if it needs to based on any coverage it finds before the unavailability period expires.
Key Issue #1 Solutions:
	Solutions #4 allows an AMF to adjust its paging strategy based on the UEs’ last location, assuming that a cell maybe in multiple TAs and the paging can be performed in an area smaller than a cell.
	Solution #6 allows a the AMF to know an unavailability period for the UE, based on a UE indication of period and NWDAF predication based on mobility and future coverage. The AMF then considers the UE as unreachable for that period and uses this period to support HLcom and data buffering for the UE until the UE becomes reachable again, similar to the MICO mode behaviour.
Key Issue #2 Solutions:
	Solutions #1, #2, #3 and #5 follow the basic principle of supplying the UE with MICO/PSM and/or eDRX parameters to the UE to match the existing coverage window and a future coverage window. 
	The solutions differ in how the MICO/PSM and/or eDRX parameters are determined and when/the triggers to supply them to the UE. 
	In solution #1 the CN assigns the power saving parameters to the UE each time the UE is released, before coverage is lost, based on its expected UE position. In solution #2 the CN assigns the power saving parameters based on an optional expected position from the UE in the future at an undefined time. In solution #3 the UE chooses power saving parameters and requests them from AMF/MME at any point during the current coverage window, but not all parameters can be requested or maybe estimated. In solution #5 the CN assigns the power saving parameters each time the UE is released.
	Solution #1 assumes the CN knows about the current and future coverage for the UE and assumes a stationary/predictable UE position. Solution #2 assumes the CN knows about the current and future coverage for the UE and the UE can provide a predicated position in the future. Solution #3 does not rely on the CN knowing current or future coverage for the UE, but relies on the UE to know current or future coverage. Solution #5 assumes the CN obtains the current coverage parameters for the UE and is unclear about mobility each time the UE is released.
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