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Abstract: This contribution proposes a new use case for TR 22.855 on emergency response solution. All text is new.


* * * * Start of Change 1 * * * *
5.X     Clustering of devices
5.X.1 	Description
[bookmark: _Hlk64057542]A mass casualty incident (MCI) describes an event in which the emergency medical services may get overwhelmed by the number and severity of the casualties. An MCI may include e.g. chemical, biological, radiological emergencies, mass shootings, major road accidents, buildings being on fire,  natural disasters such as earthquakes, etc. which can cause result in loss of human lives in the MCI area. Digital technologies can help to improve the response time of the first responders and reduce the amount of damage and/or loss of life by improving the logistics of clinical and non-clinical operations in an MCI event and real-time victim monitoring in the MCI area. Triaging is a process applied when there are more casualties requiring aid than there are medical personal available in the MCI area. Real-time positioning and grouping of the victims in the triage area and health monitoring can aid the first responders to save a lot of precious time for the first responders to make swift yet accurate and group-level decisions to reduce loss of life in the MCI area. A triage generally consists of a quick check for immediate life-threatening concerns for the victims present in the triage area. An example of the triaging process is the START system (simple triage and rapid treatment) in which the first responder assigns each patient to one of four color-coded triage levels, based on their breathing, circulation, and mental status. The triage levels as described in START system are: 
i. Immediate (Red color): Victims with major life-threatening injuries, but are salvageable given the resources available
ii. Delayed (Yellow color): Victims with non-life-threatening injuries, but are unable to walk or exhibit an altered mental status
iii. Walking wounded (Green color): Victims who are able to move themselves out of the incident area to a treatment area
iv. Deceased or expectant (Black color): Victims who are dead, or whose injuries make survival unlikely.
[bookmark: _Hlk64059359][image: A picture containing road, automaton, miller

Description automatically generated]
Figure 5.x.1-1 Example of a triage area with colored tarps.
[bookmark: _Toc49943787][bookmark: _Toc49944500]In this use case, a massive earthquake has taken place in a metropolitan city of Asgard. One of the multistorey buildings in the central market area have collapsed to rubbles with more than 100 victims injured, classifying the event as a mass casualty incident (MCI). The public telecommunication services are majorly interrupted. A first responder crew of 3 members have arrived at the scene to identify, triage, and transport the injured victims prioritized based on triage status to the nearest hospitals. Tom, a first responder, has arrived at the scene with a first responding vehicle which can serve as a temporary non-public mobile network AmbCel. Tom has started to triage the victims based on the severity of the injuries using color coding scheme similar to the START system. After being triaged, every victim receives a body-worn ranging-enabled victim-tags (e.g. wearable patient monitor) from Tom. The victims who are triaged as green can walk themselves to the designated safe area just outside of the MCI area, and the victims who are triages as yellow and red will be moved by a logistics team who will arrive later at the scene. Colored tarps based on triage colors are not yet set in the MCI area, since Tom and his small crew are currently focusing on triaging. However, virtual tarps can be formed digitally with predetermined tarp size and location so that Tom can instruct the later arriving logistics team about the location of virtual tarps and set up a physical tarp to deliver treatment based on the triage status of each tarp. Moreover, each tarp can have their own QoS requirements, so that a network can provide a variety of network services to various medical devices in each tarp. The triage application of Tom will seek assistance from 5G network in order to have an overview of clusters in the MCI area, and optimize the allocation of network resources for various network services required by the first responders and their devices.
5.X.2	Pre-conditions
Tom has a 5G enabled mobile phone UE with a USIM and a valid 5G subscription and registered as a first responder device which has ranging service.
The victim-tags are 5G enabled wearable monitoring devices such as smartwatches that can capture vitals and support distance measurement through the ranging service.
[bookmark: _Toc49943788][bookmark: _Toc49944501]5.X.3	Service Flows
· Tom triaged Jerry as a yellow victim and attached a victim tag digitally marked as yellow onto his wrist
· Jerry is moved by the logistics team to a designated area for yellow victims. Before doing so, the logistics team has designated yellow, red and green triage areas. This may be done in multiple ways, e.g.by configuring some virtual areas through an application (e.g. with reference coordinate system or floorplan), by putting some anchor devices in the center of an area and registering these as reference points to the AmbCel network. The AmbCel network also offers a feature to automatically detect areas where people are clustered together and for each of the clusters designate one of the devices in such cluster as the center of the cluster, which the logistics team can use to find these clusters and/or to quickly subdivide the area in different triage areas.
· The logistics team may also configure some network parameters (such as QoS/URLLC requirements) for each triage area to the AmbCel cellular network.
· As soon as Jerry is moved to the yellow tarp, it is recognized, by performing ranging between the victim tag of Jerry and other devices (including anchor devices or other device designated as a center of a group), that Jerry gets in close proximity of the yellow triage area (e.g. yellow tarp) and send this information to the AmbCel network, so that the AmbCel network can automatically allocate the specified network resources for medical devices in the yellow triage area.
· After some time, the health condition of Jerry starts to deteriorate. One of the first responders moves Jerry to the red triage area (e.g. red tarp). Through the ranging functionality of Jerry’s tag, it is recognized that Jerry has moved to the red triage area. The AmbCel network automatically allocates the specified network resources for medical devices in the red triage area. Also, the logistics team is notified about the change in triage status.
· In parallel, Tom has moved to the other side of the building. Also there he found victims. Tom triaged James as a green victim and asked him to move to a safe place in the north of the market area. 
· Tom triages several other victims as green and asks them to gather near the safe place in the north of the market area. Ranging service in the victim tags are active, which starts to discover the neighbouring tags as people starts to move toward the north so they can be given directions and find each other.
· A remotely located commanding officer of the first responding crew can request the AmbCel system information about the newly formed green cluster, receives the number of victims in that cluster and the relative location of the cluster.
· A victim-tag is designated as the centre of the cluster based on the center of gravity of the cluster. As the cluster size grows beyond the predetermined tarp size, a new cluster is formed with set of green victim tags with a new center of gravity
· The location of the clusters and the associated victims are continuously monitored as they walk towards the designated area of green tarp
· Depending on the number of victim tags in each of the clusters, first responders can be directed to the relative location of the various clusters or triage areas by using their mobile phone UEs (that also support ranging).
[bookmark: _Toc49943789][bookmark: _Toc49944502]5.X.4	Post-conditions
Tom and his crew are not exhausted about monitoring the location of the victims and time for triaging is significantly reduced. Therefore, they can pay more attention to the victims and their health conditions saving more lives in the MCI event.
[bookmark: _Toc49943790][bookmark: _Toc49944503]5.X.5	Existing features partly or fully covering the use case functionality
[bookmark: _Toc49943791][bookmark: _Toc49944504]
5.X.6	Potential New Requirements needed to support the use case
The 5G system shall be able to support identifying a cluster of ranging enabled UEs (a configurable minimum set of UEs within a configured distance from each other or from a UE determined to be the center of a cluster). 
The 5G system shall be able to measure the proximity of a ranging enabled UE to a cluster of ranging enabled UEs 
The 5G system shall be able to support a first ranging enabled UE to discover a second ranging enabled UE denoting the center of a cluster of multiple ranging enabled UEs, and perform ranging between the first and second UE.

[PR 5.x.6-1] The 5G system shall be able to support mechanisms for a UE to assist another UE to perform ranging of a third UE (if all UEs are in LOS conditions).
NOTE 1: Providing assistance to another UE can e.g. be used to support identifying a cluster of ranging enabled UEs (i.e. a set of UEs within a configured distance from each other or from a UE determined to be the center of the cluster).
NOTE 2: It cannot be assumed that all ranging UEs support the same application for exchange of information.

* * * * End of Change 1 * * * *

3GPP
image1.jpg




