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Abstract: This contribution proposes a use case for the FS_5GSAT_Ph4 TR 22.887. The use case relates to multi-orbit satellite access for broadband services with UE power optimized.
===================Use Case template==========================

[bookmark: _Toc48052896]x.x	Use case on broadband services through multi-orbit satellite access
[bookmark: _Toc27760562][bookmark: _Toc48052897]x.x.1	Description
There are different kind of satellites at different orbit altitudes, like GEO at about 36000 km from Earth, MEO between 5000 and 20000 km and LEO satellite between 500 and 1500 km distance from Earth. These satellite altitude differences lead to different performance. At the same time the satellite movement is also different for the different altitudes, where GEO satellites do not move relative to Earth while for instance LEO satellites at 600 km distance from Earth move with 7.5 km/s.
At a remote summer cottage, cameras are installed. Their purpose is twofold: first of all, they are used to keep an eye on the house and secondly, they monitor the wildlife. The summerhouse is outside terrestrial coverage, and the cameras are connected through satellites. The owners of the summerhouse can remotely watch the camera streams. The cameras have movement sensors and can be turned off if there is no movement to save energy, while they also can be woken up by the remote end user to share the current view.
In order to save further energy and being more resilient and available, the cameras/devices will connect to GEO satellites such that reselections are avoided, while when they are sharing a camera stream or picture, they will switch the connection to LEO satellites in order to benefit from larger capacity and lower latency.
[bookmark: _Toc27760563][bookmark: _Toc48052898]x.x.2	Pre-conditions
Safety cameras connected via satellites in a remote area without terrestrial coverage, which need maximum power savings.
[bookmark: _Toc27760564][bookmark: _Toc48052899]x.x.3	Service Flows
Broadband data service flow through multi-orbit satellite access as illustrated in Figure x.x.3-1:
1. Camera connects to a GEO satellite.
2. Camera gets informed through a GEO satellite to wake up.
3. Camera switches the connection to LEO_1 satellite. 
4. Camera shares stream/pictures via LEO_1 satellite.
5. Upon completion of the sharing, camera switches off and connects back to the GEO satellite.
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Description automatically generated]
Figure x.x.3-1: Broadband data service through multi-orbit satellite access
[bookmark: _Toc27760565][bookmark: _Toc48052900]x.x.4	Post-conditions
Stream/pictures are shared and camera saves power.
[bookmark: _Toc27760566][bookmark: _Toc48052901]x.x.5	Existing features partly or fully covering the use case functionality
3GPP TS 22.261 [x], clause 6.3.2.3 on satellite access includes the following requirements:
The 5G system shall be able to provide services using satellite access.
3GPP TS 22.261 [x], clause 9.1 on charging includes the following requirements:
The 5G core network shall support collection of charging information based on the access type (e.g. 3GPP, non-3GPP, satellite access).
However, it is not sufficient in regards of multi-orbit satellite access especially for the request of services through a GEO satellite, but react of the request via a LEO satellite.
[bookmark: _Toc27760567][bookmark: _Toc48052902]x.x.6	Potential New Requirements needed to support the use case
[PR 5.x.6-001]	The 5G system with satellite access shall be able to support a UE connection request through a GEO satellite, while the UE reacts to connect in a LEO satellite.
[PR 5.x.6-002]	The 5G system with satellite access shall provide the LEO satellite information in which the UE can react on the connection request or in general for transmitting data.
[PR 5.x.6-003]	The 5G system with satellite access shall be able to redirect the data for a UE from a GEO satellite to a LEO satellite.
[PR 5.x.6-004]	The 5G system with satellite access shall be able to support a UE to reconnect to a GEO satellite after the data transmission via a LEO satellite.
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