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Abstract of the contribution: The contribution proposes a new key issue on Mobility Management enhancement with discontinuous satellite coverage in Rel-18.
1.
Discussion

The FS_5GSAT_Ph2 SID objectives read: 
********************************************************************************************
The study item aims at investigating on further 5GC/EPC enhancements to support satellite access based on the R17 5GSAT_ARCH achievements with the following 5GC/EPC areas for study: 
· WT#1: Discontinuous coverage 

WT#1.1: Architectural enhancements to support discontinuous coverage for mobility enhancement (e.g. paging enhancement) 
WT#1.2: Architectural enhancements considering prediction, awareness & notification of UE wake-up time, power saving optimizations. 

********************************************************************************************
This KI is related to WT # 1.1.
Issue and requirement:









1) 
2) 
Based on the existing rel-17 specifications, both UE and network are aware of satellite ephemeris. The UE can use this knowledge to optimize its power consumption and to know when to send out UL packet. The network can use the same knowledge to avoid paging the UE that is known to be not reachable and to avoid detach the UE because of out of coverage. If HLCOM is supported by the network, the CN side (e.g. S-GW) can buffer DL packet during UE unreachable. The UE unreachability information can also be notified by AMF to AF that might have subscribed to UE reachability monitoring event. The AF can delay service initiation until it awares UE becomes reachable. 

However, the rel-17 solution can not address service continuity. From network side, although HLCOM can be applied to buffer DL packet, the loss of satellite coverage may last for several hours, this becomes unbearable for the service with continuity requirement. From UE side, it may cause service interruption after UE send out the UP packet because of the satellite moving out of the coverage. 
Besides, there may be large amounts of UE locating in the intermittent coverage area, when the coverage returns, massive signalling will be initiated simutanously, meanwhile in network side, massive DL buffered data waits to be transmitted as well, which might cause network congestion due to the limited satellite resource.
2.
Text Proposal

The following text is proposed to be applied to TR 23.700-28.

*** Start of the change (all new text) ***
5.1
Key Issue #1: Mobility Management enhancement with discontinuous satellite coverage 
5.1.1
General description
In Rel-17, Tracking Area and therefore RAT specific MME configuration has been introduced in EPS in order to allow support for discontinuous coverage for satellite access in EPS. 










1) 
2) 
Based on re-17 sepecifications, UE and network have knowledge of satellite ephemeris. With this information, they can keep the UE in idle mode during the UE is out of satellite coverage. This can optimize UE power consumption, avoid paging or detach UE during the UE located in the period without of coverage. If HLCOM is supported, DL packet can be buffered during UE unreachable.
However, the rel-17 solution can not address service continuity. From network side, although HLCOM can be applied to buffer DL packet, the loss of satellite coverage may last for several hours, this becomes unbearable for the service with continuity requirement. From UE side, it may cause service interruption after UE send out the UP packet because of the satellite moving out of the coverage. 
Besides, there may be large amounts of UE locating in the intermittent coverage area, when the coveragereturns, massive signalling will be initiated simutanously, meanwhile in network side, massive DL buffered data waits to be transmitted as well, which might cause network congestion due to the limited satellite resource.
In this key issue, the following technical aspects need to be considered:
1) How to realize service continuity in using satellite access with discontinuous coverage?
2) How to avoid network congestion when coverage returns?
Editor’s note: whether bullet 2) is an issue needs to be investiaged in coordination with RAN2. 
*** End of the change ***
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