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Abstract: This document proposes a new use case for multi-orbit access for multiple services
1. Introduction
Please read the use case below.
2. Reason for Change
This is a new use case related to muti-orbits access for multiple services for the FS_5GSAT_Ph4 study. 
3. Conclusions
None.
4. Proposal
It is proposed that the following changes to 3GPP TR 22.887 be agreed upon.


* * *Start of Change (All new text)* * * *
5.x	multi-orbit access for multiple services
5.x.1	Description 
      In today's digital era, satellites play a crucial role in supporting various aspects of human life, from communication and navigation to imaging and high-speed internet needs. Each satellite is placed in a specific orbit based on its requirements to provide optimal service. There are three main types of satellite orbits currently used: Geostationary Earth Orbit (GEO), Medium Earth Orbit (MEO), and Low Earth Orbit (LEO).
Low Earth Orbit (LEO) LEO is an orbit that ranges from 500 to 1200 km above the Earth's surface. Because it is relatively close to the Earth's surface, the advantage of satellites in LEO orbit is low data transmission time and high data bandwidth. However, LEO satellites have a relatively shorter period of orbiting Earth than MEO satellites. Besides, the LEO satellite is not static, which will bring enormous challenges to communication solutions. LEO constellations continuously orbit the planet and are not fixed to one point like GEO satellites. Due to this differentiation, LEO constellations can always provide proper pole-to-pole connectivity.
Medium Earth Orbit (MEO) At an altitude of 2,000 to 20,000 km, MEO is primarily known as the orbit for GPS and other navigation satellites. Recently, MEO constellations have been deployed to deliver low-latency, high-bandwidth data connectivity to service providers, government agencies, and commercial companies. Satellites in MEO orbit have a relatively higher data transmission time compared to LEO satellites but relatively lower than GEO satellites. MEO satellites have a relatively slower period of orbiting Earth than LEO satellites. MEO is also not static. 
Geostationary Earth Orbit (GEO) At an altitude of 36,000 km, GEO orbit satellites have the main advantage of being able to stay over one point on the Earth's surface, providing services such as weather data, TV broadcasting, and some low-throughput data communications. One advantage of satellites in GEO orbit is that they have the same orbital period as the Earth's rotation time, so only one satellite is needed to serve one location on Earth continuously. However, because of their far distance from the Earth's surface, GEO satellites have the highest transmission time compared to LEO and MEO.
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       A multi-orbit network of GEO, MEO and LEO satellites, allows to provide a flexible range of solutions that vary in coverage, throughput, and latency to support the customer's specific applications best. For example, a multi-orbit solution might utilize a combination of (1) geostationary satellites for continuous coverage over specific regions with a committed information rate and (2) low earth orbit satellites for high bandwidth and lower latency.
      This diversity of orbital resources mitigates the impact of potential failures or interference and facilitates the flexibility to adapt to changing operational conditions. The redundancy provided by a multi-orbit solution enhances overall network resilience, making it more robust and capable of withstanding unforeseen challenges.

5.x.2	Pre-conditions 
Operator A has deployed muti-orbit satellite solutions already, including LEO, MEO, and GEO 
Tom has an UE with satellite access capability, which can access LEO, MEO, or GEO separately. 
5.x.3	Service Flows
1. Tom has subscribed to Operator A for the multi-orbit satellite service.
2. Tom has a trip to Banff National Park in Canada. Tom wants to share the stunning scenery with his parents in the Banff National Park. However, terrestrial base stations do not cover some places. So, Tom has a video call service with parents based on satellite access. 
3. At the beginning of communication with his parents, the place is covered by both LEO, MEO, and GEO. For a better user experience, Operator A is determined to provide communication service via LEO satellites.  Tom enjoys smooth Ultra High-Definition video call communication service based on LEO
4. 10 minutes later, Operator A discovers that the current serving LEO satellite will fly away. and other LEO or MEO satellites need about 10 minutes to provide service for Tom.
5. Fortunately, Operator A still has GEO satellite access for Tom. Operator A will inform Tom of the situation and smoothly switch the call via GEO satellite access. Due to the bandwidth and latency of the GEO satellite, the video call could be degraded to a normal-definition call.
6. Tom’s call with his parent is still to be kept alive.  
7. 10 minutes later, the other LEO satellite services are available. then the call is switched from GEO satellite access to LEO satellite access again to have an ultra High-Definition video call again. 
5.x.4	Post-conditions
Tom’s video call with his parents is not disconnected. Tom has good user experience with satellite call service. 
5.x.5	Existing features partly or fully covering the use case functionality
3GPP TS 22.261, clause 6.3.2.3 on satellite access includes the following requirements: 
The 5G system shall be able to provide services using satellite access.

5.x.6	Potential New Requirements needed to support the use case 
[PR 5.x.6-1] The 5G system shall be able to keep the continuity of the services by switching satellite orbit access.
[PR 5.x.6-2] The 5G system shall be able to flexibly adjust the service quality based on different satellite orbit access characteristics.
[PR 5.x.6-3] The 5G system shall be able to expose the satellite orbit access information to the third AF 
[PR 5.x.6-4] The 5G system shall be able to perform flexible charge based on different satellite orbit access method 

* * *End of Change * * * *
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