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Abstract of the contribution: a solution for Mobility Management enhancement with discontinuous satellite coverage is presented.
1.
Introduction/Discussion

In Rel-18 FS_5GSAT_Ph2 study item, it is proposed to study the support of the UE in discontinuous coverage as shown below:
· 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. 

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

This pCR proposes the CN(PCF) reports the UE discontinuous coverage information and QoS monitoring results indicating packet delay to AF which can assist to AF to determine whether and when to initiate service.
2.
Text Proposal

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

*** Start of the change (all new text) ***
6.X
Solution #X: service initiated based on the awareness of coverage information and packet delay information

6.X.1
Description


This solution resovles Key Issue #1 about Mobility Management enhancement with discontinuous satellite coverage.

HLCOM is supported in case of satellite access discontinuous coverage to let data buffer in S-GW when a UE is out of coverage and to let buffered data deliver to UE when it returns to next coverage. However, it aggravates the communication delay which makes unbearable for time efficient services, because the data arrived may invalid due to large transimission interval.
To address this problem, the UE or AF may determine to initiate time sensitive service based on UE discontinuous coverage information (e.g. ephemeris data of the satellite access that the UE is using) and packet delay measurement between the UE and PSA UPF. Take AF initiated service for consideration, the AF can know the time left before current coverage expires based on the ephemeris information of the UE. Combined with the left time and packet delay, the AF determines whether to initiate the service. If the left time is not enough to meet the service data interaction, the AF decides to defer the service initiation to the next coverge, otherwise, the AF initiates the service to the UE. 
Awareness of UE discontinuous coverage information and packet delay between UE and UPF are needed by AMF to determine whether and when to initate service. Packet delay measurement can be obtained by re-using the capability for the AF to request QoS monitoring from the UPF that is specified in TS 23.501 clause 5.33.3. Besides, the AF needs to be enhanced to obtain the UE discontinuous coverage information.
6.X.2
Procedures


Before performing PDU session establishment procedure, the AMF acquires the UE discontinuous coverage information through UE attachment procedure. Figure 6.x.2-1 shows the call flow that will say the following:
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Figure 6.x.2-1 Ephemeris data and QoS monitoring request procedure
1.
PDU session establishment is established. The AMF stores the discontinuous coverage information of the satellite access that the UE is using.
2.
The AMF informs the SMF of UE discontinuous coverage information in Nsmf_PDUSession_CreateSMContext or in Nsmf_PDUSession_UpdateSMContext message as specified in TS 23.502 [3] clause 4.3.2.2.

3.
SMF responds by Nsmf_PDUSession_CreateSMContext Responsed message or Nsmf_PDUSession_UpdateSMContext Response. 

4.
SMF informs PCF of the UE discontinuous coverage information in Npcf_SMPolicyControl_Update Request during SM Policy Association Establishment as specified in TS 23.502 [3] clause 4.16.4. 
5.
The AF wants to start a service with the UE. Before service initiate, the AF send a message to PCF to request the UE discontinuous coverage information and request QoS monitoring for packet delay measurement for the UE.
6.
The PCF generates the authorized QoS Monitoring Policy for the UE based on the QoS monitoring request received from the AF. The PCF includes the authorized QoS Monitoring policy in the PCC rule and provides it to the SMF
7.
The SMF activates the end to end UL/DL packet delay measurement between UE and UPF. The SMF sends a QoS monitoring request to UPF via N4 and NG-RAN via N2 signalling as specified in TS 23.501 [2] clause 5.33.3. The QoS Monitoring request may contain monitoring parameters determined by SMF based on the authorized QoS Monitoring policy received from the PCF and/or local configuration.
8.
The SMF receives QoS monitoring results indicating the observed packet delay. 

9.
Upon receiving the observed packet delay from the UPF in step 8, the SMF initiates SM Policy Association Modification in order to inform the PCF of the observed packet delay. 

10.
The PCF reports the UE discontinuous coverage information and QoS monitoring results indicating the observed packet delay to the AF. 
The AF will determine whether to initiate the service based on the discontinuous coverage information and the observed packet delay. If the time left before current coverage expires is not enough to meet the service data interaction, the AF decides to defer the service initiation to the next coverge, otherwise, the AF initiates the service to the UE.
6.X.3
Impacts on existing nodes and functionalities


This solution impacts the following system entities.

AMF:

-
sends UE discontinuous coverage information to the SMF.
SMF: 

-
receives UE discontinuous coverage information from AMF.
-
sends UE discontinuous coverage information to the PCF.
PCF: 
-
receives UE discontinuous coverage information from SMF.
-
receives UE discontinuous coverage information and QoS monitoring request from AF.
-
reports UE discontinuous coverage information and QoS monitoring results to the AF.
*** End of the change ***
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