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Abstract: Evaluation of solutions for Key Issue #2 is proposed.
1. Introduction/Discussion
This contribution proposes to make an evaluation on Key Issue #2(Power saving enhancement for UE in discontinuous coverage).
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-27 v0.3.0.
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7.x	Evaluation of solutions for Key Issue #2: Power saving enhancement for UE in discontinuous coverage
Regarding the power saving mechanism enhancement for UE in discontinuous coverage, there are 11 candidate solutions (solutions #1, #2, #3, #5, #7, #9, #10, #11, #15, #16, #21). The purpose of these candidate solutions is to make sure that the UE does not attempt to access the network when there is no coverage and attempts PLMN access when there is network coverage. The common part among these solutions is that taking into account the satellite assistance information (e.g. ephemeris data) and UE information (e.g. location, mobility) to determine the power-saving parameters.
In solutions #1, #2, #5, #7, #9, #10, #11, the AMF/MME determines the power saving parameters based on the obtained UE information (e.g. location, mobility) and coverage information (e.g. ephemeris data) for the UEs.
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]In solution#1, AMF/MME determines the power saving parameters based on the discontinuous coverage information that takes into account the satellite assistance information and UE location from the RAN. When the UE is about to leave network coverage, it triggers the AN release or TAU procedure towards the AMF/MME. This solution can be used in both EPS and 5GS. In addition, the solution requires satellite assistance information (e.g. satellite id, satellite ephemeris) transmitted to the AMF/MME. 
· In solutions#2 and#11, the UE computes its current and extrapolated location depending on its local PSM configuration and sends it to the MME/AMF. Then, MME/AMF configures new power saving parameters based on the coverage information for the UE. This solution also requires satellite assistance information (e.g. satellite ephemeris) transmitted to the AMF/MME.
· In solution#5, the AMF/MME determines the power saving parameters based on the coverage information(e.g. the ephemeris data of a satellite access system that the UE is using) from RAN and updates the power saving parameters to the UE during the UCU procedure. This solution can only apply to the 5GS as there is no procedure similar as UCU in EPS. 
· In Solution#7, the AMF determines the discontinuous coverage wait timer(DCW) range based on the operator policy and sends it to the UE via Registration or UCU procedure. The UE calculates a DCW timer based on the DCW range and the satellite ephemeris data. Then, the AN Resources are released until the DCW timer expires, and the UE initiates the 5G NAS signaling to the AMF. That is, if the UE is in the coverage gap, the UE keeps silent and can be power saving.
· In solution#9, the AMF/MME determines a future periodic registration timer/TAU timer based on the UE information (e.g. location, mobility) and coverage information (e.g. ephemeris data). When the UE leaves satellite coverage, the AMF/MME and UE will active the timer to enable the UE to save energy.
· In solution#10, the AMF/MME determines the expected in coverage time which can be used to complement the existing monitoring parameters that are provided to the AF. However, it is not clear how the expected in coverage time helps the power saving enhancement in this solution.
In solutions #3, #15, #16, #21, UE determines the power saving parameters and sends it to CN for use.
· In solution#3, UE determines power saving parameters based on the coverage information which can be obtained from RAN and sends it to the MME/AMF. In addition, the UE can be aware of its location even during out-of-coverage times and does not need the network to help predict it. Therefore, this solution has minimal impact on Rel-17.
· Solution#15 proposes two alternative ways for the UE to obtain the coverage data including a coverage map. One way is that the UE uses an HTTPS query to obtain the coverage data from the server. The other one is that UE requests the coverage data from the DCAF. Then, the DCAF obtains coverage data from NWDAF and responds to a request from UE. However, it is not clear how the coverage data helps the power saving for the UEs in this solution.
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]In solution#16, the UE determines the generalized unavailability period and sends it to the AMF/MME via Registration or TAU procedure. During the unavailability period, the AMF or MME maintains the UE context in CM-IDLE or ECM-IDLE. In addition, the functions applicable to MICO mode and HLCom may be used. This solution does not require satellite coverage information transmitted to the CN.
· In solution#21, the NWDAF has been proposed to assist UE in negotiation of power saving mechanisms. This solution suggests that the NWDAF obtain the satellite data and the UE related information to analyze the NTN coverage. Based on the NTN coverage, the UE determines the power saving mechanism or requests the AMF to assign power saving timers/parameters.
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