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Abstract: Discussion and analysis for provisioning of satellite coverage data to the AMF/MME and the UE.
[bookmark: _GoBack]Introduction
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Based on the conclusion of FS_5G_SAT_Ph2, the network centric and UE centric solution can be utilized to provide mobility management and/or power saving optimizations for UE in discontinuous coverage.
Before deriving the UE out-of-coverage period for the UE, the UE or AMF/MME may need to get aware of the satellite coverage data, which may be the ephemeris data, coverage map data for one or more satellite RATs at one or more locations for a sequence of times at a “single-UE” or “area” granularity. Therefore, this paper discusses and analyses the provisioning of satellite coverage data to the AMF/MME and the UE.

Discussion
Provisioning of satellite coverage data to the AMF/MME
For the network centric solution, the AMF/MME may determine an out-of-coverage period for a UE using any of, if available, e.g. satellite coverage data, UE out-of-coverage period provided by UE, Expected UE behaviour, the UE current location and operator configuration. The satellite coverage data to the AMF/MME may be at the “single-UE” or “area” granularity.
The AMF/MME may get the satellite coverage data from the OAM or from the external AF (5GS) or SCS/AS (EPS).
-	For satellite coverage data at “single-UE” granularity, the AMF/MME needs to proactively ask an external AF or SCS/AS each time when UE performs the registration/attach/TAU procedure, which may lead to massive concurrent and frequent signalling exchanges between AMF/MME and the AF/SCS/AS.
-	For satellite coverage data at “area” granularity, the AMF/MME may obtain the satellite coverage data for one or more satellites at specific area(s). Such satellite coverage data may be dynamic and changing over time, which follows a specific pattern or distribution. Whenever a UE registers/attaches/performs TAU, the AMF/MME determines when and/or where the UE to be out of coverage based on the satellite coverage data together with the UE location and other information if available. The AMF/MME can reach out to get updates, or the AF/SCS/AS/OAM can push updates in as times goes on, so the satellite coverage data in AMF/MME can be always up to date.
Observation1: Potential signalling overload may happen between AMF/MME and the external AF/SCS/AS for satellite coverage data provisioning at the “single-UE” granularity.
Proposal 1: The satellite coverage data provisioned to the AMF/MME is at the “area” granularity.
Provisioning of satellite coverage data to the UE
For the UE centric solution, the UE may be able to determine its own UE out-of-coverage period based on the satellite coverage, the current and/or the future location, and so on. The satellite coverage data for the UE may be at the “single-UE” granularity or the “area” granularity and the UE may derive the UE out-of-coverage period accordingly. The UE may request or receive the satellite coverage data from the external AF or SCS/AS via a PDU Session/PDN Connection (via the Control Plane CIoT 5GS/EPS Optimisations or via the user plane).
-	For the satellite coverage data provisioned to the UE via the user plane, the satellite coverage data from the external AF or SCS/AS can be sent to UE as the normal user plane data via the PDU Session/PDN Connection. The details on the request or receiving the satellite coverage data is out of 3GPP scope.
-	For the satellite coverage data provisioned to the UE via the control plane, the feature of the Control Plane CIoT 5GS/EPS Optimisation introduced for CIoT can be reused to exchange the satellite coverage data between the UE and the and external server, avoiding the establishment of a user plane connection for the both IP and Non-IP PDU Session(s). However, whether to use the Control Plane CIoT 5GS/EPS Optimisation for delivery of the satellite coverage data or update may depend (as usual) on the traffic volume and/or the exchange frequency.
Observation 2: The satellite coverage data can be provisioned by the external AF/SCS/AS via the current PDU Session/PDN Connection, either using the user plane or via Control Plane CIoT 5GS/EPS Optimisations.
Proposal 2: No further impact/enhancements are needed for the satellite coverage data provisioning to the UE.
Conclusion
In this document, we have discussed the impact of satellite coverage provisioning to AMF/MME/UE and made the following proposals:
Proposal 1: The satellite coverage data provisioned to the AMF/MME is at the “area” granularity.
Proposal 2: No further impact/enhancements are needed for the satellite coverage data provisioning to the UE.
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