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1. Introduction
This contribution provides a new solution for KI#3 to support the discontinuous coverage for satellite access.
2. Reason for Change 
To provides a new solution for KI#3.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-01 v0.2.0.
* * * First Change (All Texts New)* * * *
7.2.X
Solution #X: Support discontinuous coverage for satellite access
7.2.X.1
Solution description

This solution addresses the KI#3: Satellite access with discontinuous coverage.
This solution shows how the application enabler obtaining the satellite related information (e.g., ephemeris) from the satellites, retrieving unavailability period for UE with satellite access then exposing to the VAL UE and the VAL server.

This solution is based on the following assumptions and principles:
-
The Satellite control server, acting as a 3rd party, could provide the satellite related information (e.g., ephemeris).
-
The SEAL server is aware of VAL UE’s location.
-
The application enabler just takes SEAL as an example.
NOTE:
This solution also applies for other application enablers which support services via Satellite.
In this solution, the SEAL server could obtain the ephemeris from the Satellite control server, and generate the satellite coverage availability information which can be indicated to the UE by indications corresponding to whether or not coverage is available for a specific satellite RAT Type for a particular location and time. The example of coverage availability information can refer to the Annex Q of TS 23.501[2]. And based on clause 5.4.13.2 of TS 23.501[2], the coverage availability information can be provided to a UE by an external server. That means the SEAL server could provision UE the coverage availability information if UE is using the satellite access.
From the ephemeris and Satellite coverage availability information, the SEAL server could retrieve the unavailability period (e.g., duration and start time) based on UE’s location and then provide to the VAL UE and expose to the VAL server to indicate them to consider the unavailability period when the VAL UE is using satellite access. 
The procedure of 7.2.X.1.1 specifies the Satellite control server triggers the registration and deregistration procedure to the SEAL server.

The procedure of 7.2.X.1.2 specifies the SEAL server could generate the Satellite coverage availability information based on ephemeris from the Satellite control server and retrieve the unavailability period (e.g., duration and start time) based on UE’s location and expose it to the VAL UE and VAL server to guild their following actions.

7.2.X.1.1
Procedure of Satellite control server registration and deregistration
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Figure 7.2.X.1.1-1: Procedure of Satellite control server registration and deregistration
1. 
The Satellite control server sends a Satellite registration request to the SEAL server which contains the registration type (initial registration or registration update), the Satellite ID, the ephemeris for each Satellite, the serving UE information for some specific Satellite if possible, etc.
2.
The SEAL server checks authorization for the Satellite registration request, and if it’s successful, the SEAL server will store the registered information from the Satellite control server. If the format for the ephemeris information from different satellites is varied, the SEAL server could transform the different formats into the unified one. 
3.
The SEAL server acknowledges the Satellite control server with Satellite registration response. 

4.
If some satellites are out of service, the Satellite control server will trigger a Satellite deregistration request to the SEAL server to delete the satellites related information.
5.
The SEAL server accepts the deregistration request, deletes the requested satellites information and acknowledges the Satellite control server. 
7.2.X.1.2
Procedure of SEAL Server generating Satellite coverage availability and unavailability period information
Pre-condition:

-
SEAL Client has registered on SEAL server. 

-
The VAL server asks SEAL Server to provide VAL UE’s information (e.g. location data) periodically.
-
The SEAL server is aware of the VAL UE’s location information.
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Figure 7.2.X.1.2-1: Procedure of SEAL Server generating Satellite coverage availability and unavailability period information
0. 
The SEAL server has obtained the ephemeris for Satellites based on the procedure of 7.2.X.1.1.
1.
The SEAL server generates the satellite coverage availability information based on the obtained the ephemeris for Satellites and the VAL UE’s location data in a unified format. The example of satellite coverage availability information can refer to the Annex Q of TS 23.501[2]. 
2.
As the satellite coverage availability information could indicate to the UE whether the coverage is available for a particular location and time, the SEAL server configures the satellite coverage availability information to the VAL UE/ SEAL Client via satellite coverage availability information configuration request.
3.
The SEAL Client acknowledges the SEAL server if it supports the satellite access.
4.
Based on the ephemeris for satellites and Satellite coverage availability information, the SEAL server also could retrieve the unavailability period (e.g., unavailability period duration and start time for the unavailability period) to guild UE when it could trigger the UL service flow. 
NOTE:
This Step 1 and Step 4 may happen at the same time. It’s up to the implementation of LMS.
5.
The SEAL server sends the unavailability period information to the VAL UE/SEAL Client via unavailability period information configuration request.
6.
The SEAL Client acknowledges the SEAL server if it supports the satellite access. And the SEAL Client will operate considering the unavailability period information (e.g. not send UL messages during the unavailability period).
7.
If the VAL server asks to provide VAL UE’s information (e.g. location data) periodically, the SEAL server may notify the VAL server the unavailability period information of VAL UE which could indicate VAL server how to operate to minimize the service impact (e.g., extended data buffering, pending downlink data transferring).
7.2.X.2
Architecture Impacts
Editor's note:
This clause provides the architecture impacts (if any) of the solution and possible new SA6 capabilities and interfaces.
7.2.X.3
Corresponding APIs
Editor's note:
This clause provides the corresponding APIs for supporting the solution.
7.2.X.4
Solution evaluation

Editor's note:
This clause provides an evaluation of the solution. The evaluation should include the descriptions of the impacts to existing architectures.
* * * End of Change * * * *
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