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Abstract: Clarify delay change information and satellite operation information.
1. Introduction/Discussion
As location of the gNB and 5GC is fixed and satellite operators can predict the cross-seam transit event, the satellite operation information can be a timer indicating the duration, start time and stop time. To re-use backhaul category reporting procedures in R17, AMF can be configured to report duration time of the cross-seam transit event based on satellite operation information.
3. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-27.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97528064][bookmark: _Toc100862603]6.3	Solution for Key Issue #1: Information of satellite constellation and change of backhaul delay exposed to PCF/AF
[bookmark: _Toc97528065][bookmark: _Toc100862604]6.3.1	Description
If the satellite backhaul involves multi-hops of ISL, in some cases, the propagation delay of backhaul paths may change dramatically with the movement of satellite and such kind of change normally be periodic and can be well predicated based on the operation information of satellite constellation. 
If a polar-orbit satellite constellation is used and it does not support cross-seam ISLs, the backhaul delay may change dramatically when cross-seam transits or leave. If cross-seam ISLs are supported, there are will be frequent ISL handover with the movement of satellites on the different side of the cross-seam, the backhaul delay may not change dramatically, but the delay jitter will be larger due to the frequent handover of ISL.
[bookmark: _Toc97528066]As the cross-seam transit may last for minutes or even hours (dependent on density of the satellites orbits in the constellation and location of gNB and 5GC), it is worthwhile to report such kind of predictable and crucial event and its lasting time to PCF/AF, e.g., to help them understand that the dramatic packet latency/jitter increase is inevitable over a period time, then AF may start to perform application layer coding compensation or PCF may make a firm decision to release the PDU session if the QoS requirement is not satisfied.
[bookmark: _Toc100862605]6.3.2	Procedures




Figure 6.3.2-1: Information of satellite constellation and change of backhaul delay exposed to PCF/AF
1. [bookmark: _GoBack]AMF reports the satellite constellation backhaul information to PCF/AF during the PDU session establishment procedure. Besides the satellite backhaul category indication, AMF also reports the satellite constellation information including ‘LEO or MEO polar-orbit satellite constellation with or without cross-seam ISLs supported’, if multi-hops of ISLs are involved by a polar-orbit satellite constellation. AMF can determines the Satellite constellation information based on local configuration using the same mechanism as defined in TS 23.501 i.e. based on local configuration, for example based on Global RAN Node IDs associated with satellite backhaul.
Editor’s Note: It is for FFS whether need to distinguish whether cross-seam ISLs supported for a polar-orbit satellite constellation.
2. If satellite backhaul with LEO or MEO polar-orbit satellite constellation information is received, AF/PCF requests report of backhaul delay change information based on PCRT mechanism as described in clause 6.1.3.18 of TS 23.503 or event exposure mechanism as described in 4.15.3 of TS 23.502.
3-4. Based on satellite operation information, which is a timer includinges the time when cross-seam transit or leave event occursstarts and stops with location of the gNB and the current selected UPF, AMF or SMF determines that backhaul delay will change and reports the delay change information (e.g., cross-seam transit or leave event and the lasting time of the cross-seam event is expected to last) to PCF/AF based on PCRT mechanism as described in clause 4.16.5.1 of TS 23.502 or event exposure mechanism as described in 4.15.3 of TS 23.502. If the PCRT mechanism and AMF-based reporting is used, AMF utilizes the Nsmf_PDUSession_UpdateSMContext service to report the delay change information to SMF.
Editor’s Note: It is for FSS what the delay change information contains and what the satellite operation information is.
NOTE 2: AMF or SMF can obtain the satellite operation information by local configuration or from a satellite operationor centre outside the 3GPP domain.
[bookmark: _Toc97528067][bookmark: _Toc100862606]6.3.3	Impacts on services, entities and interfaces
This solution impacts the following system entities.
AMF:
· Capability to report polar-orbit satellite constellation information.
· Capability to determine and report of duration time of cross-seam transit or leave event of polar-orbit satellite constellation to PCF and AF, if AMF is used to report the delay change information.
SMF:
· Capability to determine and report of cross-seam transit or leave event of polar-orbit satellite constellation to PCF and AF, if SMF is used to report the delay change information.
PCF/AF:
· Capability to ask report of backhaul delay change information if polar-orbit satellite constellation information received.

* * * * End of changes * * * *
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