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Abstract: Evaluation of solutions for Key Issue #1 is proposed.
1. Introduction/Discussion
This contribution proposes to make an evaluation on Key Issue #1(Mobility Management enhancement with discontinuous satellite coverage).
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-27.
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[bookmark: _Toc112689411][bookmark: _Toc112774751][bookmark: _Toc113357340]7.4	Coverage Information Provisioning
7.4.2	To Core Network (AMF/MME)
Solutions #1, #2, #4, #5, #6, #9 , and #11, #17, #19, #21 and #22 assume that the CN (e.g. an MME or AMF) has access to coverage information allowing the CN to know when UEs will be in or out of coverage. There are several mechanisms supporting the provision/acquisition of coverage information. From RAN, from pre-configuration, from NWDAF, from 5G dedicated coverage provision network function, from AF and from 3rd party server.
Solution #1, Solution #4 and Solution #5 propose methods to address the acquisition of coverage information from RAN. Solution #1 suggests that the coverage information may be derived by the AMF based on the satellite assistance information from RAN, e.g. satellite id, satellite ephemeris. Solution #4 and Solution #5 both suggest to enable the provision of satellite coverage information to the AMF by RAN via existing UE Location Reporting procedures. However, all these solutions have RAN dependency.
Solution#17 and Solution#22 propose the CN (e.g. an MME or AMF) obtain the coverage information from a new 5G NF or a 3rd party server via NF/NEF. 
Solution #15 (S2-2206932) proposes to pre-configure the coverage information on AMF.
Solution #21 (S2-2207185) proposes to utilize NWDAF to obtain the satellite data from the OAM, NG-RAN or AF.
Solution #17 (S2-2207182) proposes to utilize a new 5G NF.
Solution #19 (S2-2206701) proposes the AMF/MME to obtain from coverage time information for a UE (or group of UEs) from UDM/HSS, which is provided by the AF.
Solution #22 (S2-2206924) proposes to obtain from a 3rd party server via NF/NEF.
Editor's note:	This clause aims to elaborate on advantages of different possibilities to determine the system assumption(s) and will need further updates.
* * * * Second change * * * *
7.x	Evaluation of solutions for Key Issue #1: Mobility Management enhancement with discontinuous satellite coverage
There are 17 candidate solutions proposed to solve this KI. 
7.x.1 Solutions for paging optimisation to reduce the network resource
For paging optimisation to reduce the network resource, there are solutions#4, #6, #8, #11, #15, #16, #17, #19, #22. The common part among these solutions is that the UE or CN(AMF/MME/AF/a 3rd party server/a new 5G NF) determines the coverage gap time (unreachability period), so that the network can avoid paging the UE that is known to be not reachable. The main differences are:
-	In solutions #4, #6, #10, #11, #20, the AMF/MME determines the mobility management based on the obtained UE information (e.g. location, mobility) and coverage information (e.g. ephemeris data).
-	In solution#4, the AMF obtains the TA where the UE is geographically located and the coverage information (e.g. ephemeris data) from the RAN by invoking Location Reporting procedure. In this solution, the UE may be static. In addition, whether the coverage information (e.g. ephemeris data) can be send to the AMF may need the RAN work group to further confirmation.
-	In solutions#6 and #11, AMF obtains the Unreachability Period determined by the UE by invoking the Registration Request procedure. AMF can also obtain the Unreachability Period from the NWDAF.
-	In solution#10, the AMF/MME determines the expected in coverage time and sent it to AF though the NEF/SCEF. Based on the known of the UE Reachability, AF can avoid to send the DL data when the UE is not within the coverage.
-	In solution#20, the AMF/MME determines the paging time based on the UE-DTA and satellite constellation coverage to reduce the paging signalling load.
-	In solutions #8, #11, #15, #16, UE determines the mobility management information and sends it to CN for use.
-	In solutions#8 and#11, UE sends Leaving Coverage Indication via Service Request or Registration Request when it is about to leave the network coverage. This solution can apply to the sceneries where UE is stationary or moving. No satellite coverage information transmission is required.
-	Solution#15 proposes to provide the satellite coverage data to the UE by using HTTPS Query to a server way or using an DCAF and NWDAF. This solution shows a new way for the UE to obtain the coverage data which includes a coverage map. In addition to requiring the NWDAF and the UE to have coding capability, this solution also requires the RAN to consider how to use this information. Discussion with the eNA item and the RAN work group is needed.
-	In solution#16, the UE determines the generalized unavailability period and sends it to the AMF/MME via Registration or TAU procedure. No satellite coverage information is needed to transmit to the CN in this solution.
-	In solutions #17, #19, #22, a new 5G NF, a 3rd party server or AF determines the mobility management information based on the obtained UE information (e.g. location, mobility) and coverage information (e.g. ephemeris data) and sends it to AMF/MME/UE for use.
-	In solution#17, a new 5G NF or a 3rd party server determines the coverage information based on the sampled positions, which is provided by the AMF obtained from the UE via NAS signaling. Vice versa, the Coverage information can be provided to the UE using NAS signaling.
-	In solution#19, AF determines the coverage information such as Maximum Latency and Maximum Response Tim based on awareness of satellite coverage information and expected UE moving patterns. Then, the AF can transfer that information to the AMF/MME via UDM/USS. This solution re-uses existing NFs and services.
-	In solution#22, a new 5G NF or a 3rd party server has been proposed to determine the precise coverage data for the UE. New architecture and procedures have been proposed to transfer the coverage data.
The solution#18 proposes to introduce the Tracking Area or RAT specific AMF configuration of the EPS in the 5GS. It is recommended that use a RAN to provide the discontinuous coverage to the UE.
7.x.2 Solutions for alternative RAT/PLMN selection
Regarding the UE determines that it has to remain with no service or attempt to register on available different to receive the normal service during discontinuous coverage, there are solutions#6, #12, #13.
· In solution#6, during coverage gap caused by discontinuous coverage, if UE finds other RAT's/ PLMNs before the end of Unreachability Period, it may initiate UL signaling or initiate an additional registration update procedure.
· In solution#12, if the UE determines that there is other available access based on the ephemeris information when it is about to move outside the current network coverage, the inter-RAN handover can be performed.
· In solution#13, the UE determines that it has to remain in no service or it tries to access other RAT/PLMN based on the parameter configured in the UDM. This solution takes into account the influence of the operator policy and is more practical.
7.x.3 Solutions for reducing the impact to target RAT/PLMN
Regarding how to reduce the impact to target RAT or system due to large number of UEs triggering signalling load on the target RAT or system, there are solution#7, #14, #16. The common point is to indicate the UEs to wait a random time after the coverage gap before accessing the RAT/PLMN. The main differences are:
· Solution#7 proposes a discontinuous coverage wait (DCW) timer generated by the UE to avoid the signalling overload. The DCW timer is composed of the generated DCW range obtained determined by the operator polity and discontinuous period determined by satellite ephemeris data. The UE shall not initiate any 5G NAS signaling to 5G CN before the end of the DCW timer, so that there will not lots of data/signaling of UEs needs to be transmitted to the CN at the same time.
· Solution#14 reuses the disaster roaming wait range configuration of the MINT work item. The discontinuous coverage wait range is configured in the AMF/UDM and be sent to UE via registration or UE Parameters Update procedure. Then, the UE configured with the discontinuous coverage wait range will not perform a registration procedure until the expiration of the timer generated by the discontinuous coverage wait range.
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]In solution#16, a time delay is indicated to the UEs from the AMF/MME to avoid a large number of UEs re-accessing a serving PLMN at the same time after a coverage gap has ended.
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