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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

This KI is related to WT # 1.1.
In the FS_5GSAT_Ph2 SID justification it is mentioned that:
********************************************************************************************
There are features proposed in RAN WG having 5GC impact, i.e. Discontinuous coverage. Dynamic support of discontinuous coverage is required for initial NGSO constellation deployment but as well to support evolution of the constellations such as loss of satellites, different releases supported in a given constellation. UE may have access to satellite service coverage only at specific time and places due to sparse constellation. UE location may not be timely aware of by the network to enable efficient paging, due to which mobility management mechanism needs to be enhanced. Moreover, UE may not always have to stay awake for the sake of power efficiency, especially for MIoT UE. Hence, the prediction, mechanisms on awareness & notification of UE wake-up time and data storage & forwarding for UEs temporarily out of coverage may be needed. There is also an important aspect of discontinuous coverage related to dynamic GEO systems where beams/cells are intermittent due to use of dynamic beam configuration.
********************************************************************************************
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. 

********************************************************************************************
Issue and requirement:
When there is satellite coverage, the network initiates the Paging procedure for the UE. However, it could be possible that when the Paging message is received by the UE, the coverage of the associated satellite cell will be lost, which could then cause the failure of receiving the response to the Paging by the network. 

Observation 1: The failure of response to Paging might be predictable due to the predictable satellite coverage.
There is a possibility: when the satellite cell rcovers the target TA, a large number of UEs might attempt to access the network at a similar time, which might cause network congestion, due to, transferring the signaling and buffered data for these UE.
Observation 2: There might be network congestion when considering discontinuous satellite coverage.
Based on the current paging strategy, when applying sub-area based paging, the network may first page in the last known TA. 
Quoted from TS 23.502 V17.3.0: 
"
Paging strategies may include:

-
paging retransmission scheme (e.g. how frequently the paging is repeated or with what time interval);

-
determining whether to send the Paging message to the (R)AN nodes during certain AMF high load conditions;

-
whether to apply sub-area based paging (e.g. first page in the last known cell-id or TA and retransmission in all registered TAs)."
However, the coverage for the last known TA might be lost, which then could make the first page in the last known TA might not be as efficient as in the terrestrial network.
Observation 3: The Paging strategies (e.g. the first page in the last known TA) might not be as efficient as in the terrestrial network when considering predictable discontinuous satellite coverage. 

Observation:
Observation 1: The failure of response to Paging might be predictable due to the predictable satellite coverage.
Observation 2: There might be network congestion when considering discontinuous satellite coverage.
Observation 3: The Paging strategies (e.g. the first page in the last known TA) might not be as efficient as in the terrestrial network when considering predictable discontinuous satellite coverage. 
2.
Text Proposal

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

*** Start of the change (all new text) ***
5.x
Key Issue #x: 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. 

The key issue intends to study the essential issues for mobility management related to discontinuous coverage modelling. At least the following aspects need to be further studied:
- Identify gaps in rel.17 solution designed in EPS;

- Propose solution to resolve these gaps. 
*** End of the change ***
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