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Abstract: This contribution proposes a new use case for TR 22.844 on emergency response solution. All text is new.


* * * * Start of Change 1 * * * *
5.X     Onboarding of additional base station devices
5.X.1 	Description
[bookmark: _Hlk64060841]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 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. Real-time positioning and grouping of the victims in the MCI 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 MCI area. 
In this use case, a massive earthquake has taken place in the metropolitan city Rumbleplace. Several multistorey buildings have collapsed 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 officer has arrived at the scene with a first responding vehicle which can serve as a temporary non-public mobile network called AmbCel. Mobile base stations e.g. offered by drones, robots can be deployed on demand to extend or provide 5G coverage in the large MCI area. Due to the high popularity of 5G systems in Rumbleplace, most of the victims are assumed to have at least one cellular connected device in their possession. Upon arriving at the scene, Tom sees many victims in the area with varying injury levels. People with minimal injuries are walking around with their device UE in search of cellular signal to contact their loved ones, whereas people with severe injuries are immobile. To understand the severity of the MCI situation, Tom decides to use the location service offered by AmbCel, which can easily find out the position of the UEs of the victims and count the number of victims, and set up a communication channel with the discovered UEs via the AmbCel network, so that he can try to communicate with the victims. Furthermore, the AmbCel network provides cellular connectivity to the victims so that they are able to call their loved ones, and also provides network services to all the first responder personnel at the scene, and to all the devices that have brought along, including wearable monitors for triage, and professional medical equipment. 
After doing a quick scan of the area with a drone, Tom notices that the size of the MCI area is quite big. He only has three drones available. Based on the information about the target geographical area the AmbCel network deploys the three drones offering mobile base station functionality in strategic locations above the MCI area to ensure coverage along the dimensions of the MCI area. However, based on the environmental assessments received from the first deployed base stations, the required capacity due to the high number of devices and the number of first responder personnel, and the accuracy requirements for the position estimation, the AmbCel network determines that more base station devices are needed to provide full coverage to the MCI area. AmbCel scans the area for base station devices in the vicinity and may broadcast requests for additional base station devices. First responder services and mobile network operators within a certain distance of the MCI area may receive this request to find that there is a need for multiple mobile base stations in a certain location of Rumbleplace. Alternatively, the personnel from other first responder services might have additional drones or robotic devices brought to the MCI location that can be used as mobile base stations.
Although this use case focusses on an emergency situation, the features of deploying a base station infrastructure as proposed in this use case also apply to PALS networks in general that are being deployed in remote areas or other locations with very little to no coverage of existing networks.
[bookmark: _Toc49943787][bookmark: _Toc49944500]5.X.2	Pre-conditions
Tom and the first responder crew have 5G enabled mobile phones and other equipment that have a valid subscription to AmbCel and registered as a first responder device.
The victims are assumed to have 5G enabled mobile phone UE. The UEs do not have a valid subscription to AmbCel, and not all operators of the victim’s UEs may have a roaming agreement with AmbCel.
Other first responder crews have 5G enabled mobile phones and other equipment. Not all of these crews may have a valid subscription for AmbCel and there is no guarantee that a roaming agreement is in place.
The victim-tags are 5G enabled wearable monitoring devices such as smartwatches that can capture vitals and uses ranging services. Also more professional monitoring devices and other professional medical equipment may get deployed with potentially high QoS requirements.
This use case assumes that the drones and unmanned robotic vehicles can be mounted with base station devices and these vehicles can be (autonomously) navigated to and deployed at locations that are inaccessible to first responders. It is also assumed that additional mobile or stationary base stations can be added to the PALS network, e.g. through some onboarding interface/protocol.
[bookmark: _Toc49943788][bookmark: _Toc49944501]5.X.3	Service Flows
· Tom arrives at the MCI Area with a first responding vehicle which can serve as a temporary non-public mobile network called AmbCel. 
· Tom deploys a drone into the MCI area to make an initial scan of the environment of the MCI area.
· After identifying the contours of the target area, the AmbCel network is able to identify the strategic locations for the mobile base stations to provide network services for the first responders in the MCI area and instruct the mobile base stations to move to those strategic locations. 
· However, the range of the drones is not sufficient to provide full coverage of the MCI area. Also their capacity and position accuracy is limited. 
· Based on this prediction, AmbCel determines that additional base station units are required. 
· AmbCel scans for working base stations in the vicinity and contacts the network operators in the vicinity to request to temporarily use one of its working base stations due to an emergency MCI incident. Instead of inviting all the base station devices to the MCI area, AmbCel is able to acquire the position and the capabilities (e.g. coverage area) of the base station devices via a secure channel setup between first responder network and the donating network operators. The secure channel setup is also used to confirm and authorize the use of the base station by the AmbCel network.
· Also, additional drones and robotic devices offering base station functionality from other first responding services that have arrived at the MCI area can be added to the AmbCel network.  In order to do this, Ambcel could securely onboard these base station devices, acquire their capabilities, their current position, and instruct them to move to a certain location in/above the MCI area. 
· The base stations that have been temporarily onboarded onto the AmbCel network can be configured , used and controlled as base stations of the AmbCel network
· The full MCI area is now covered for operation. Thanks to PALS enabled 5G system

[bookmark: _Toc49943789][bookmark: _Toc49944502]5.X.4	Post-conditions
Upon completion of the first responder services in the MCI area, the base station devices that are onboarded to the network can be successfully deregistered and disconnected from the AmbCel network and return to their original operating conditions.
[bookmark: _Toc49943790][bookmark: _Toc49944503]5.X.5	Existing features partly or fully covering the use case functionality.
From Section 6.12 of TS 22.261:
The 5G network shall support autonomous configuration of access and wireless self-backhaul functions.
The 5G network shall support autonomous adaptation on wireless self-backhaul network topologies to minimize service disruptions.
>> The above mentioned requirements are related to connection configuration and connection topologies of IAB relays, e.g. connection duplication for maximizing reliability. They do not cover aspects such as re-positioning of mobile base stations. Also onboarding of additional IAB nodes (which may not yet have the necessary credentials) is not covered by the requirements in TS 22.261. 
>> Furthermore, these requirements only focus on wireless backhaul functions (provided by IAB nodes). In the use case also the (temporary) use of full-fledged base stations of other operators is considered, which is not covered by existing requirements. This includes the ability to request their use, and exchange of capabilities and position information.
[bookmark: _Toc49943791][bookmark: _Toc49944504]
5.X.6	Potential New Requirements needed to support the use case
The 5G system shall be able to support a PALS network to request (mobile) base stations and (mobile) access nodes for backhaul of other operators to be included for operation into thea PALS network 
The 5G system shall be able to support onboarding of additional (mobile) base stations and (mobile) access nodes for backhaul (that do not yet have the necessary credentials) to a PALS network, if the PALS network is authorized to do so.
NOTE: the PALS network may need emergency privileges and/or authorization credentials from other network operators to be able to do this. The authorization may be temporary in nature.
The 5G system shall be able support a mechanism to exchange information about  to assess the capabilities and position of a (mobile) base station or (mobile) access node for backhaul before onboarding, if the PALS network is authorized to do so. device.
The 5G system shall be able to add or remove or re-position (mobile) base stations and (mobile) access nodes for backhaul depending on the network conditions and desired network performance for a specific target area operated by the PALS network.

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