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Abstract: This contribution presents a use case and potential requirements for First Responder location.
* * * First Change * * * *

5.4.2
Accurate Positioning for First Responders

5.4.2.1
Description

Accurately locating a first responder who is injured or incapacitated during mission critical operations has long been a goal of public safety.  A mission critical service such as MCPTT enables a first responder to stay in contact with other first responders as well as dispatch and command/control.  Mission Critical Organizations require mission critical services to have accurate positioning such that first responders may be located at all times during normal and critical operations.  The level of positioning accuracy (and other KPIs) required is much more stringent than that required by  local and regional regulatory requirements for commercial users. 

This location service offers first responders to be located in emergency situations and requires high accuracy UE positioning in all service areas, including those that could potentially be challenging for some positioning technologies (e.g. indoors). 

5.4.2.2
Pre-conditions

The ESA One Fire Department is dispatched to a report of a building fire in an apartment complex.  Three engines arrive to find thick smoke has risen into the building from a fire on a lower floor, requiring all floors of the apartment complex to be evacuated. Several residents are suffering from smoke inhalation and are in need of medical treatment

The ESA One battalion chief establishes an Incident Command System and assigns incoming firefighters to separate operational groups, including “fire attack”, “evacuation” and “medical operations”.  Each operational team uses a separate MCPTT group to coordinate their actions.  There are also additional MCPTT groups to support communications between the group leaders and the incident commander.  

Each firefighter has a UE equipped with a 5G communication module, as well as a 5G positioning module.  In addition, the UEs of the ESA One Fire Department are configured to initiate an Emergency Alert when a connected man-down accessory detects an abnormal condition.
5.4.2.3
Service Flows

1. Members of the fire attack and evacuation groups enter the building to fight the fire and coordinate the evacuation.
2. The Incident Command System displays the location of each firefighter within the building.  

3. While searching for trapped residents, firefighter McJanky is overcome by heat and smoke, and collapses.  

4.  McJanky's man-down accessory attached to his MCPTT UE detects the abnormal condition (i.e. lack of movement, a horizontal tilt, or both) and notifies the MCPTT UE.  

5.  The MCPTT UE, in conjunction with the 5G system initiates a positioning function, without user intervention, with 3-dimensional position accuracy and other KPIs (e.g. minimal latency).
6. The MCPTT UE sends an Emergency Alert with man-down indication to the Incident Command System.  The Emergency Alert contains his precise location within the building.

7. The Emergency Alert with precise location is also distributed to other members of his group.

8. The ESA One battalion chief sees the Alert and coordinates the rescue.  Other firefighters are able to locate McJanky quickly and they take him out of the building to the emergency medical team.  McJanky is revived and lives to tell the story.
5.4.2.4
Post-conditions

The precise location information of each firefighter UE continues to be available in the Incident Command System. 
5.4.2.5
Potential Impacts or Interactions with Existing Services/Features

Mission Critical Services such as MCPTT, MCVideo, and MCData and MCX UEs require access to the 5G positioning function.
5.4.2.6
Potential Requirements

For outdoor location the 5G System shall provide a positioning service with three-dimensional position accuracy and associated KPI targets required by mission critical organizations as follows:

- Accuracy < [1m] horizontal [95%], < [0.3] meters vertical [95%]
- Latency < [5] seconds 

- TTFF < [10] seconds 

- Availability > [98%]
For indoor location the 5G System shall provide a positioning service with three-dimensional position accuracy and associated KPI targets required by mission critical organizations as follows:

- Accuracy < [1m] horizontal [95%], < [2] meters vertical [95%]
- Latency < [1] second 
- TTFF < [10] seconds 

- Availability > [95%]
NOTE: Both absolute position and relative position can be used to meet the accuracy requirements based on operational needs.
The 5G System shall enable an MCX UE to use the positioning service to calculate its position with the associated uncertainty/confidence of the position.

The 5G System shall provide a mechanism to request an MCX UE to provide location information (e.g. measurements, position) with remotely adjustable periodicity.
The 5G System shall provide a mechanism to request that an MCX UE provide an immediate location report. 

The 5G System shall provide a mechanism for an MCX UE to provide an event-triggered location report. 
The 5G system shall be able to determine the reliability of the positioning information.

* * * End of Changes * * * *

