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---------- Use Case template ----------
x.1
Use case on wide-area disaster control support using multi-orbit satellite networks  
x.1.1
Description

5G systems utilize a blend of terrestrial and non-terrestrial networks (NTN) to deliver seamless connectivity. NTNs employ various satellites, including Geostationary Earth Orbit (GEO), Medium-Earth Orbit (MEO) and Low-Earth Orbit (LEO) satellites, to extend coverage and serve users effectively. NTN systems play a critical role in tracking and monitoring over wide coverage areas. These networks provide consistent, real-time surveillance and communication capabilities in such regions where traditional terrestrial infrastructure is either lacking or insufficient to cover wide area consisting of regions such as isolated, disaster-prone, or conflict-affected zones. By leveraging NTNs, authorities can monitor environmental changes, track the movement of objects, and detect early warning signs of natural disasters or security threats. The ability of NTNs to operate independently of ground-based systems ensures uninterrupted coverage, even in the most challenging conditions. 
According to TS 22.261, LEO satellites offer an end-to-end latency of 35 ms, while MEO and GEO satellites have latencies of 95 ms and 285 ms, respectively. Based on these numbers, we can conclude that GEO satellites can provide continuous coverage over a large area with fewer satellite switches and LEO satellites can support services with low latency requirements.. 5G systems with GEO satellite can  support wireless sensing services that detect and collect data on environmental conditions, such as rainfall and flood levels. It can enable alerts to be sent to response systems immediately using connectivity through LEO satellite. 

Availability of multiple-orbit satellite networks with a combination of wide area support and low latency support makes them invaluable to support disaster monitoring, border security, and environmental protection use cases, where timely actions can be taken to mitigate risk and provide rapid response.

x.1.2
Pre-conditions

For tracking and monitoring in wide coverage areas, connectivity is provided via MEO/GEO satellites for UEs in these areas. The 5G system enables switching from MEO/GEO to LEO for time-sensitive emergency communication. 
x.1.3
Service Flows
1. Sensing devices are deployed in a flood-prone area to detect flood conditions.
Note: For environment monitoring, the maximum sensing service latency is 60000ms, as specified in TS 22.137, which is fulfilled by GEO/MEO satellites.

2. The devices are connected to MEO/GEO satellites for wider coverage to report its sensing information, which also conserves battery life due to fewer satellite switches.

3. When a flood condition is detected by the sensing device, it switches its connectivity to a LEO satellite to start communicating with disaster relief support team.

4. The LEO satellite connection enables low-latency communication and provides faster communication with the disaster relief support team.
x.1.4
Post-conditions

By switching between different multi-orbit satellites, low latency  services can be provided based on specific needs.
x.1.5
Existing features partly or fully covering the use case functionality

· A 5G system providing service with satellite access shall be able to support GEO based satellite access with up to 285 ms end-to-end latency. [TS 22.261]

· NOTE 1: 5 ms network latency is assumed and added to satellite one-way delay.

· A 5G system providing service with satellite access shall be able to support MEO based satellite access with up to 95 ms end-to-end latency. [TS 22.261]

· NOTE 2: 5 ms network latency is assumed and added to satellite one-way delay.

· A 5G system providing service with satellite access shall be able to support LEO based satellite access with up to 35 ms end-to-end latency. [TS 22.261]

NOTE 3: 5 ms network latency is assumed and added to satellite one-way delay. The 5G system shall support operation of downlink only broadcast/multicast over a specific geographic area (e.g., a cell sector, a cell or a group of cells).

· A 5G satellite access network connected to 5G core networks in multiple countries shall be able to meet the corresponding regulatory requirements from these countries (e.g., Lawful Interception). [TS 22.261]

· A 5G system with satellite access shall be able to determine a UE's location in order to provide service (e.g. route traffic, support emergency calls) in accordance with the governing national or regional regulatory requirements applicable to that UE. [TS 22.261]
NOTE:
This is also applicable for UE using only satellite access. The determination of a UE’s location can be based on 3GPP and/or non-3GPP positioning technologies subject to operator’s policies. [TS 22.261]
· Subject to regulatory requirements and operator’s policies, a 5G system with satellite access shall be able to support collection of information on usage statistics and location of the UEs that are connected to the satellite. [TS 22.261]
· Based on operator’s policies, operator’s control and regulation, the 5G system shall be able to collect 3GPP sensing data from sensing receivers for processing. [TS 22.137]

x.1.6
Potential New Requirements needed to support the use case

[PR x.6-001] Subject to regulatory requirements and operator policies, the 5G network with multi-orbit satellite network shall support switching between satellite access depending on the latency requirements.
 NOTE: 
The switching between satellite access of a multi-orbit satellite network can be triggered by latency requirements.
