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Abstract: This use case introduces a multi-hop repeater scenario providing Mission Critical services inside buildings to the Fire Brigade.
5.x
Enhancing indoor coverage for the fire brigade
5.x.1
Description

The Public Safety organizations of the Upperlands have recently migrated from their private TETRA network to the use of 3GPP Mission Critical voice, data and video services based on the 5G network from the local operator RPU. The availability, capacity and coverage of the RPU network has been carefully designed to meet the requirements of the Public Safety organizations of the Upperlands.

The Police, the ambulance service and fire brigade use the on-network Mission Critical Services for most of their operations. Specific teams are also equipped with special equipment to be used in areas where on-network coverage may not be available. One of these teams is the smoke-diver team of the fire brigade of Threemountains.
The fire brigade of Threemountains has been alarmed by the automatic fire alarm system of the hospital of Threemountains. The alarm indicates that a fire has started in the kitchen, which is in the cellar of the west wing of the building. Based on the possible consequences of fire in the hospital, the local fire brigade sends four teams to the fire. On the way to the hospital the team members study the maps and fire attack plans of the hospital.

When the fire brigade arrives at the hospital, the fire chief is approached by a cook telling him that one of his colleagues, Marius, is still in the building and may be trapped in the storage room behind the kitchen.

The commander of the smoke dive team prepares the rescue of Marius the cook. The other three teams start extinguishing the fire.

5.x.2
Pre-conditions

The members of the smoke diver team of the Threemountains fire brigade are equipped with tools, cameras and sensors enabling them to search and rescue persons that are trapped in burning buildings. 

The members of the smoke diver team have UEs integrated into their helmets that provide them with MCPTT and MCVideo contact to their commander and to their fellow smoke divers. The protective clothing of the smoke divers is provided with integrated sensors to monitor their health. These sensors can be monitored remotely via MCData services. The signal quality of the UE from and towards the 5G network is indicated on a display in the helmets.

To enhance the service inside buildings each member of the smoke diver team is equipped with a set of small, self-powered, portable multi-hop relay UEs with integrated positioning module.
5.x.3
Service Flows

Firefighters Jan and Kees who are members of the smoke diver team, enter the hospital from the back entrance. Before going down the stairs Jan places a multi-hop relay UE and they continue on their way towards the storage room. When the indicator in his helmet indicates that the signal quality is going down, fire fighter Kees places another multi-hop relay UE. When they are close to the storage room, Jan identifies that the door is blocked. Based on the MCVideo stream the commander of the smoke dive team decides to send in another smoke diver team with dedicated tools to help unblock the door.
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Figure 5.x.3-1: Indoor coverage via two multi-hop relays
5.x.4
Post-conditions

Smoke divers Jan and Kees and their colleagues are able to enter the storage room, locate Marius the cook, who is found unconscious and rescue him. During the entire rescue operation the commander of the smoke dive team is able to monitor progress and health of his personnel.

After the fire has been extinguished Jan and Kees collect the multi-hop relay UEs from the building. Because of the integrated positioning module the multi-hop relay UEs can be easily located. 

On the way to the hospital Marius the cook awakes. After a thorough medical check he is found ready to leave the hospital.
5.x.5
Existing features partly or fully covering the use case functionality
MCPTT, MCVideo, MCData, HYPOS
5.x.6
Potential New Requirements needed to support the use case
The 5G system shall support the relaying of MCPTT, MCVideo and MCData services between remote UEs and a gNB using multi-hop relay UEs.

The maximum operating range of a multi-hop relay UE in an indoor scenario with unobstructed view shall exceed 50 meters.

The 5G system shall provide detailed signal quality information to the remote UEs about the individual links between the gNB and the multi-hop relay UEs.

NOTE:
The signal quality information e.g. allows the user to decide when to deploy additional multi-hop relay UEs on his/her way towards a target in order to maintain a reliable communication path towards the gNB.

The 5G system shall allow co-existence of multiple deployments of multi-hop relay UEs in the same area.

The 5G system shall provide mechanisms to automatically maintain a communication path via multi-hop relay UEs under changing conditions due to mobility or addition, removal or movement of multi-hop relay UEs.

The 5G system shall support service continuity when a remote UE moves into an area within coverage of a different multi-hop relay UE in the same deployment of multi-hop relay UEs.

The 5G system shall support service continuity when a remote UE moves into an area within coverage of a different deployment of multi-hop relay UEs than the original.
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