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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:
HLCOM functionality is readily extendable to support satellite access with discontinuous coverage, according to 23.401. 
If a UE using a satellite access with discontinus coverage, when it is out of coverage and becomes unreachable at one time, HLCOM can be invoked to enable extended buffering of MT data or signalling at Serving GW. When the UE returns to next coverage, it will contacts the MME by Tracking Area Update or Routing Area Update procedures to establish connection for delivering the buffered data. The DL Buffering Duration time can be set to the time left before the Implicit Detach timer expires which ensures the buffered data can be delivered to the UE before it detaches from network. 
Observation 1: HLCOM supports to buffer MT data/signalling when UE is unreachable because of no satellite coverage and deliver the buffered data to the UE when it returns to the next coverage.
HLCOM enables MT service to work under satelliate discontinuous coverage, however it may still have some aspects to be considered:
Comparing with the delay of TN communication, the delay of NTN communication is even much longer. The introduction of HLCOM aggravates the communication delay under satellite access. This may becomes unbearable for some services, especially for time efficient IoT service, some data anlysis or policy decision would be based on real-time or near real-time data, the data collected in time T1 would be delivered to the center at T2, if the time interval is much large, the data would be disabled. 
Observation 2: HLCOM aggravates the communication delay which may make unbearable for some time sensitive services. Data would be invalid due to long transmission delay. 
If a UE using satellite access losts coverage, both UE itself and network can keep the UE in IDLE state through appropriate Timer setting. For example, a UE is in coverage for 20 minutes every 10 hours, the periodic TAU timer can be set to 24 minutes, Mobile Reachable Timer to 30 minutes and the Implicit Detach Timer to 10.1 hours. Even though the TAU timer expires during out of coverage, the IDLE state can be kept until next coverage returns. The UE will perform Tracking Area Update to change state from IDLE to CONNECTED when it returns to next coverage. If HLCOM is applied, the buffered data for the UE will be delivered to the UE after TAU procedure. The satus quo may have large amounts of UE locating in the intermittent coverage area, then when the coverage recovers, massive TAU signalling will be initiated simutanously, meanwhile in network side, massive DL buffered data will be transmitted as well, which might cause network congestion due to the limited satellite resource. 
Observation 3: When satellite coverage recovers to a specific area, there might be massive signalling and buffered data to be transferred in a short period of time which may cause network congestion.
In this key issue, the following technical aspects need to be considered:
1) Considering to avoid data arrived invalid due to large transimission interval, how to initiate time sensitive MO/MT service in satellite network with discontinuous coverage?
2) Considering to avoid network congestion after coverage recovery and save network storage resource in case of no coverage, how to optimize signalling/data transfer to mitigate satellite traffic?
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. 




HLCOM functionality is readily extendable to support satellite access with discontinuous coverage, according to 23.401. 

When a UE is out of coverage and becomes unreachable, HLCOM can be invoked to enable extended buffering of MT data or signalling at Serving GW. When the UE returns to next coverage, it will contacts the MME by Tracking Area Update or Routing Area Update procedures to establish connection for delivering the buffered data. 
HLCOM enables MT service to work under satelliate discontinuous coverage, however it may still have some aspects to be considered:

Comparing with the delay of TN communication, the delay of NTN communication is even much longer. The introduction of HLCOM aggravates the communication delay under satellite access. This may becomes unbearable for some services, especially for time efficient IoT service, some data anlysis or policy decision would be based on real-time or near real-time data, the data collected in time T1 would be delivered to the center at T2, if the time interval is much large, the data would be disabled. 
Besides, if a UE using satellite access losts coverage, both UE itself and network can keep the UE in IDLE state through appropriate Timer setting. For example, a UE is in coverage for 20 minutes every 10 hours, the periodic TAU timer can be set to 24 minutes, Mobile Reachable Timer to 30 minutes and the Implicit Detach Timer to 10.1 hours. Even though the TAU timer expires during out of coverage, the IDLE state can be kept until next coverage returns. The UE will perform Tracking Area Update to change state from IDLE to CONNECTED when it returns to next coverage. If HLCOM is applied, the buffered data for the UE will be delivered to the UE after TAU procedure. Actually, there are large amounts of UE locating in the intermittent coverage area, then when the coverage recovers, massive TAU signalling will be initiated simutanously, meanwhile in network side, massive DL buffered data will 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) Considering to avoid data arrived invalid due to large transimission interval, how to initiate time sensitive MO/MT service in satellite network with discontinuous coverage?

2) Considering to avoid network congestion after coverage recovery and save network storage resource in case of no coverage, how to optimize signalling/data transfer to mitigate satellite traffic?
*** End of the change ***
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