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Abstract of the contribution: This contribution discusses options for how AMF/MME can learn the coverage information. 
Background

The TR conclusions state that:

“AMF/MME obtains UE unreachability period information (timing information when UE moves out/in of NTN coverage) from an AF via the NEF/SCEF, from the UE or from OAM.”

There are thus several options for how AMF/MME can receive coverage information. There are however no details in the TR conclusions on how these options work. 

The approach with OAM may not require further detailing in SA2, at least not from an architectural perspective. 
However, the option where AF provides the information will require further discussion, since the architecture, impacted NFs and interfaces/services and associated functionality are not detailed in the conclusions. 

Below we analyse options where AF provides coverage information.  
Discussion 
AF providing UE-specific vs non-UE-specific information

A key question is if the AF provides UE-specific vs non-UE-specific coverage information.

The only solution in the TR providing details for how a solution with AF-provided information works is Sol#19. This solution describes an approach where the existing NEF Parameter Provisioning (PP) service is enhanced to carry a coverage timetable for a UE or a group of UEs. This assumes that the AF is aware of the UE location, UE mobility trajectory as well as the satellite ephemeris / coverage map. 

An alternative approach that is not detailed in any solution in the TR is that the AF provides non-UE-specific coverage information (e.g. a coverage map). In this case a new NEF service would need to be introduced since no existing NEF service seems to be suitable. 
AF provides UE-specific coverage information

Provisioning of UE-specific information in EPS and 5GS would have small impacts and can work as described in Sol#19. However, satellite coverage information is not really UE specific, or at least not UE subscription related. (In PP service the information is provided to AMF/MME as part of subscription data updates). Instead, the coverage information is RAT related information specific for an area on earth and is thus the same for any UE in the same area. It can therefore be discussed whether the information is suitable for the PP service, whose purpose is to provide parameters impacting UE subscription data. Such solution would also require AF to be aware of UE location (and expected mobility trajectory) and provide timetable info per UE (or group of UEs, in case the group is located in the same area). 
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Figure 1. Parameter Provisioning procedure

AF provides non-UE-specific coverage information

Provisioning of non-UE-specific information in 5GS and EPS may be more suitable considering the nature of the information (RAT and area specific). However, such approach has not been studied in the TR, and there is no solution describing in detail how it would work for both EPS and 5GS. 

For provisioning of non-UE-specific information in 5GS one could possibly use an architecture similar to the one used for PFD provisioning (as described in TS 23.502) or EAS deployment information management (as described in TS 23.548). In this case the NEF stores the AF-provided information in UDR, and the NF consumer (SMF in case of PFD and EAS information, but would be AMF in case of satellite coverage information) receives the information from NEF. It would thus have limited impacts (existing NFs can be re-used, but a new NEF service needs to be introduced)
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Figure 2. Potential solution for AF providing non-UE-specific coverage information

For provisioning of non-UE-specific information in EPS there is however no such extensible approach available to use. A solution would have larger impacts and would require further study. This would most likely require a new NF, a new protocol between MME and the new NF for retrieval of coverage information, etc. 

Summary
Satellite coverage information is RAT and location related and not UE subscription data related. Provisioning UE-specific coverage info from AF can thus be questioned. It can possibly work for very specific use cases (e.g. IoT devices controlled by an IoT platform that is also aware of satellite ephemeris / coverage data) but would not scale well in the number of UEs.
Provisioning of non-UE-specific information from an AF to MME/AMF may be more suitable but has not been described in the TR or the conclusions. This would have big impacts especially to EPS/MME that would require further study (new NF, new protocol, new reference points).
Provisioning of coverage information from O&M can work in the same manner for both EPS and 5GS. (This would be non-UE-specific coverage information).
Proposal

The option for providing coverage information to AMF/MME that seems most suitable is:

- 
Provisioning of coverage information from O&M. This can apply to both EPS and 5GS.

In case an alternative with AF-provided information is desirable in rel-18, the following options may be feasible:

- 
Provisioning of UE-specific coverage info from AF by extending the PP service. This can apply to both EPS and 5GS. It is however not very scalable and would only be applicable for very specific scenarios where the AF knows that the UE location, that the UE uses satellite access and satellite ephemeris / coverage map.

- 
Provisioning of non-UE-specific information in 5GS where AF provides coverage information to NEF, NEF may store the coverage information in UDR, and AMF retrieves coverage information from NEF. This approach will however not apply to EPS, at least not in rel-18.

It is proposed to discuss the above aspects. 

The author of this paper considers that the O&M approach seems to be the most useful approach in rel-18 that can work for both EPS and 5GS and allows a scalable and effective solution. It would also be aligned with how eNB/gNB is provided with coverage information (ephemeris data), i.e. from O&M.
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