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Annex X (informative) Public Safety use cases

AX.1
Description

This section aims at providing public safety use cases for 5G for informative purpose. This work provides a first overview of public safety needs for 5G and may be reused in future work.

AX.2
Use cases

AX.2.1
Public Safety Lifeline

In many cases, public safety responders are called upon to enter disaster areas within enclosed spaces, such as burning buildings, collapsed mines, sinking ships, and subway tunnels.

According to the "NGMN 5G White Paper" [5] section 3.2.1, sub-clause xvii:

Public Safety - The public safety organisations will need enhanced and secure communications. This, for instance, will include real time video and ability to send high quality pictures. The main challenge is to ensure (ultra) reliable communication over the entire footprint of the emergency services including land, sea, air, in-building and some underground areas such as basements and subway systems. It will also require priority over other traffic (in networks shared with other users), ability for direct communication between devices, and high security.

In these situations distributed antenna systems, WiFi and other in-building communication systems may not be functioning properly. It is necessary for responders to have a method for reliable communications, even if at minimal levels. In these situations the employed radios need to work under a potentially very large path loss, yet still provide prompt delivery of media. Both network mediated and direct device to device communications are envisioned.

AX.2.2
Public Safety Situational Awareness
During missions the public safety officer relies on different sources of information: today it is mainly guidance from a GPS or directions from the control room. Tomorrow, with the widespread use of video and many kind of sensors deployed, public safety tools will be able to process relevant data locally or in a distant server,  in order to provide operational guidance to the public safety officer. For instance, a fireman could be directed to an injured person in a fire or in a place where an explosion happened. Another example is a police pursuit in the dark, in which case the officer has to be provided with complete guidance in real time.

During an operational situation, the public safety officer needs to concentrate on the action and not on the tools. That is why augmented reality through a helmet or glasses are can become important ways of  providing information directly in the vision field of the public safety officer.
Within the timeframe of 5G, the public safety officer is expected to rely heavily on advanced analytics in order to "digest" the environment and produce relevant audio and visual feedback. An example of such application is an augmented reality overlay in a heads-up display and audio. This information may be generated by a large central processing hub operating on continuously updating input from fixed sensors; another possible source can be a 4π steradians video and audio from the public safety officer. This type of application may require a very high uplink bit rate in order to transfer the video and audio data to the central processing hub. As an example, the service may have to be able of uplink transfer of 100 Mpixel picture each second ("high quality" Q = 50 JPEG) plus five-microphone HD audio and of downlink transfer of 1 Mb audio/visual annotated file each second.

AX.2.3
Mobile Edge computing/Local data processing

To reduce the amount of data being transmitted during operations and to improve response time, it is desirable to perform decentralized / local processing (e.g.facial recognition) whenever practical.   

AX.2.4
Global data integration

AX.2.4.1
Integration of heterogeneous data
Many new businesses will appear in the 5G ecosystem. Some businesses will be segmented and it may also become desirable to segment different types of communications to different stakeholders. In public safety, there is a need to prioritize, aggregate and consolidate together many kinds of data. The correlation of data may be also required at control room or locally.AX.2.4.2
Integration of mission critical and administrative data
In addition to mission critical applications, public safety organizations also have administrative type (i.e. non mission critical) of applications that are also useful in everyday life. It would be logical to use the same transmission networks for both mission critical and non mission critical applications, assuming the proper support for priority, pre-emption and QoS is in place.
AX.2.5
Multimedia command and control over wide area in resilient mode

There number of distant groups who need to communicate and collaborate with each other is on the rise. Broadband fixed and mobile networks allow for distant control rooms. Depending on the special skills required, operations may be controlled from far away. In some cases, there will be a need for virtual control room made of people who are not in the same physical room and may actually be located far away from each other.

As a consequence, if a good set of decisional information needs to be concentrated in a given point of the network, this point may be location independent and people accessing this information may be remotely located.

The capability needs to be designed in such way that the concentration of information at some location will not decrease the global system resiliency.

AX.2.6
Tactical networks and autonomous networks integration

We expect a wide use of autonomous private and public networks. They can provide a solution for wide coverage complementing the traditional government sponsored networks. The 5G will enhance the possibility of autonomous networks.

For example, let us suppose that we have an incident in a plant. There are separate dedicated networks for the building security and for the building automation system (e.g. to manage the opening and closing of the elevator doors). hWe further assume that the building security network has been broken by the incident. In response to the incident, a fire brigade tactical network is brought in and used for firemen communications, but it will also get access to local sensors and the building automation network.

 AX.2.7 Public Safety Air-to-Ground

Use of helicopter and fixed-wing aircraft is common in many public safety theaters. Air-to-ground communication is relatively straightforward in narrowband land-mobile radio systems where the frequency reuse distances tend to be large, for example, many tens of kilometers. Air-to-ground is more complicated in broadband systems such as 3GPP LTE because all sites use the same frequencies leading to potentially widespread interference between the aircraft and the ground-based receivers. Likewise, the signal-to-noise ratio at the airborne receiver is low since it is line-of-site to so many base transmitters. These problems can be avoided by the use of dedicated spectrum but it may be impractical to dedicate spectrum to public safety air-to-ground. Further, it is important to maintain interoperability between the ground and airborne segments suggesting that use of the same radio access technology is preferable.  

AX.2.8 Device-to-Device video and broadband data service

Public safety relies on device-to-device (D2D) for communications in areas where network coverage has not been deployed, such as some rural areas, in areas where network coverage is normally available but is temporarily disabled by, for example, a disaster, or in-buildings, tunnels, mines, etc., where network coverage may exist but be very weak. 3GPP has provided D2D service for voice in LTE Release 13. 

Voice is the most valuable service to public safety responders but the usefulness of voice only service may be limited. Therefore it is desirable for video and other data-intensive services, such as situational awareness, to  be supported in D2D with a range similar to what is used for D2D voice service.  

-----------end of change-----------
