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Abstract: This document proposes a use case on Enhanced Support for emergency communications and Mission Critical Services with Satellite Access System and potential requirements for TR22.887 v0.1.0 (FS_5GSAT_ph4)
x.1	Use case on Mission Critical Services using Satellite Access with Mobile Base Station Relay
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]x.1.1	Description
With the first commercial deployments of 5G based satellite, there is a strong demand for enhancing 5G emergency communication and mission critical services via satellite (e.g., emergency call for automotive, emergency messaging for handsets or IoT devices). Satellite communication, combined with 5G technology, enhances disaster response by providing real-time data and connectivity during emergencies, enabling swift and coordinated efforts for disaster management. The enhanced support for emergency communication and mission critical services using Satellite Access System marks a pivotal shift in how first responders can approach and handle emergencies. By providing them with reliable coverage, real-time data, enhanced communication capabilities, and advanced tools, 5G based satellite is a lifeline that empowers the public safety actors to save more lives while reducing their own risk. 
In the emergency situation, two important points are to be considered to save more and more life:
· Early alerts:
·  Emergency Notification Systems: Governments/Organizations can implement systems to quickly disseminate alerts to the population during emergencies.
· Automated Systems: Set up automated alerts triggered by sensors (e.g., fire alarms, seismic detectors) to notify relevant parties instantly.
· Effective Reaction:
· To be effective on the field and ensure the safety of anyone anywhere, the first responders — firefighters, law enforcement officers, and emergency medical service personnel — need to be complemented by a reliable network for accessing critical and real-time information in the field. 


Figure 5.x.1-1 Use case for Mission Critical Services (Firefighter, Research & Rescue) using Satellite Access with Mobile Base Station RelayTactical Bubbles
x.1.2	Pre-conditions
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]Bob is a trail rider who has organized a hiking trail with a group of friends in the forests of Arizona. During their hike, in the middle of the trail, the forest catches fire due to extreme heat.
Very quickly, IoT sensors placed high up in the forest detect the fire (in direct visibility with satellites) and transmit the alert to the nearest rescue teams.
Bob tries to find a safe place to take shelter with his friends and adjusts the orientation of his phone, and when the signal strength reaches one bar, he sends an emergency message for help, specifying that there is a fire in the woods, with his GPS location and the number of people in the area concerned.
A rescue team made up of ground and aerial firefighters, rescue teams, logistics teams (to set up a local command center) and drones are deployed in the fire zone.
The different intervention groups (Aerial and Ground firefighters) surround the area to contain the fire and are in direct communication via a multicast channel with the local command center.
Unfortunately, the fire continues to spread, and in the meantime Bob and his friends have moved from the location communicated in the emergency message to find new shelter.
The advanced drones are deployed by the command and control. Equipped with high-resolution cameras and real-time data processing, those drones can cover vast areas quickly, identifying missing persons in emergencies with greater efficiency. This technology is particularly useful in challenging terrains like the Arizona Forest, where traditional search methods are less effective.
The local Command-and-Control Center remotely monitors and controls drones to locate missing persons and assist firefighters and rescue teams in real time. 
The Command-and-Control Center teams are located in a truck with a 5G relay antenna (with a local network). The local Command-and-Control Center takes the mission plans and orders from a remote Command-and-Control Center. In case the backhaul link between the Local Command Center and the remote Command Center is not available, the local Command-and-Control Center must work in IOPS mode of operation by taking the appropriate decisions and keeping dispatching the orders to the relevant teams.  
The rescue team commander has a backpack antenna to provide a Mobile Base Station Relay network for his local rescue team. 
The firefighting teams have 5G relay antennas to provide a Mobile Base Station Relay network for the firefighters (to receive commands and send updates about the mission).

x.1.3	Service Flows
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]The command team controls the drone in real-time to locate the victims. This information is sent directly to the Command Center via satellite communication, where it is processed, filtered and the appropriate decision is made, which is then sent on a multicast channel to the different teams (with several pieces of information, video from the drone, image from the drone, location of the drone, etc.).
These teams communicate with each other to synchronize in real time, and a cache is deployed (locally at the Command Center or at satellite level) to optimize multicast communications.
x.1.4	Post-conditions
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]A network (via satellite) enabling communication between different groups was rapidly established. 
A large volume of data is exchanged and processed in real time to ensure the success of the operation.
Once the drone has located the victims, the different teams work in coordination (thanks to real-time group communication) to rescue them.
Using multicast services, the network is able to connect reliably different group of first responders by guaranteeing the expected QoS and optimizing resource allocation.
x.1.5	Existing features partly or fully covering the use case functionality
< Highlight existing features in the existing set of normative specifications that partly or fully cover this use case.>
Existing requirement from 22.261:
The 5G system shall support delivery of cached content from a content caching application via the broadcast/multicast service.
x.1.6	Potential New Requirements needed to support the use case
[PR x.1.6-001] A 5G System supporting satellite access and multicast services, shall be able to avoid replicating content especially when distributing the same data to different UEs
[PR x.1.6-0012] A 5G sSystem withsupporting satellite access and multicast services, shall support delivery of a cached content from a content caching application via a broadcast/multicast service for mission critical servicesbe able to upload the content to an edge cache CDN to process the data and then distribute it (in a shared delivery mode) to all the interested UEs.
[PR x.1.6-003] A 5G System supporting satellite access and mission critical services, shall be able to pre-provision the required network resources dedicated to a geographic area (where there is emergency) while pre-empting other non-critical services.
[PR x.1.6-004] A 5G System supporting satellite access and multicast services, shall be able to support the Isolated Operation for Public Safety (IOPS) mode of operation as specified in LTE [X1] [X2].	Comment by Abbas Karaki: Comments...
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[PR x.1.6-005] A 5G System supporting satellite access and regenerative payload, shall be able to connect to the temporary Non-Public Network and to a remote Public Core Network (of the Satellite Network Operator) at the same time. 
[PR x.1.6-0026] A 5G sSystem withsupporting satellite access and multicast services shall be able to support the communication with Mobile Base Station Relays all having a backhaul  backhaul link via satellite for optimizing multicast services with the local NPN. .

Editor’s NOTE: the KPIs for this use case are FFS[PR x.1.6-007] A 5G System supporting satellite access shall be able to support the communication with UAVs for C2 (Command & Control with video/without video) with the following KPIs:
DL/UL end-to-end latency of 40 ms (with video) to 1 second (without video)
DL/UL throughput of 600 kbps to 25 Mbps 
[PR x.1.6-008] A 5G System supporting satellite access shall be able to support the communication with UAVs for video application with the following KPIs:
DL end-to-end latency of 40 ms and UL end-to-end latency 100 ms
DL throughput of 300 kbps and UL throughput of 25 Mbps
[PR x.1.6-009] A 5G System supporting satellite access and multicast services shall be able to support multicast communication for different content with the following KPIs:
DL/UL end-to-end latency of 100 to 200 ms
DL throughput of 25 Mbps - 40 Mbps and UL throughput of 5 Mbps-10 Mbps

 
* * * Next changes * * * *
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