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Executive Summary

The following functional, qualitative descriptions were developed in the NPSTC Broadband Working Group to provide a consistent basis by which the public safety community can discuss mission critical voice as it relates to the future of public safety communications, i.e., broadband.

Each of these functions was discussed at length within the working group, and these definitions capture the essence of what the public safety community expects when using the term mission critical voice while explicitly not defining particular solutions.

One important aspect of these descriptions to note is that while the working group expects all of these functions to be present for mission critical voice, it doesn’t expect that the same technology and spectrum will necessarily be used to address each area. 
Push to talk and cellular voice 
Mission-critical Push-to-Talk (PTT) voice systems utilized by public safety allow users to selectively and sequentially transmit messages to one another, either on a one-to-one or one-to-many basis. With an otherwise silent voice path as the norm, users request access to transmit a message by pressing a button, either local or remote to the actual radio unit. In many cases (trunked radio systems,) a central controller or infrastructure grants or denies access to the voice path.  The system must grant or deny access to the user quickly, even if the conversation takes place over a large geographic area.  The user device may communicate grant or denial via visual and/or audio cues to the user.  Many wireless subscriber devices include a PTT timeout, preventing the user from errantly tying up a voice path indefinitely. The user indicates the end of transmission by releasing the PTT button.  Often, the system provides the identity of the speaker to listeners via digital display. Mission-critical uses include announcing incidents to responding agencies or individuals; requesting and/or assigning resources to events; declaration of emergency and request for assistance by field units; announcing or updating incident, unit or agency status; and coordinating responses and activities. 

Public safety personnel often transition conversations back and forth between PTT systems and full-duplex telephony (usually cellular) systems or initiate separate conversations altogether. Once a full-duplex conversation begins, the voice path remains open for both or all parties to communicate simultaneously, with one user's messages transmitted without regard to whether another user is already speaking. Voice calls terminate when one/both/all users declare an end to the conversation with their subscriber devices. Public safety increasingly uses cellular voice in mission-critical fashion to communicate with groups outside their own PTT systems, including citizens with emergencies, language translation services and other outside agencies providing service to an incident or event.  Within individual responder communities, cellular phones carry detailed or more fluid conversations than are easily achievable in PTT systems.

Note that most users take for granted that cellular conversations are unavailable to citizens with scanners and are, for the most part, not recorded.  Both PTT and full-duplex voice should provide a method for ensuring voice privacy if desired by system implementers.  In such systems, voice privacy should be either pre-configured for a voice path or selectable before the user initiates the PTT.

Direct/Talk Around 
This is a mode where both transmitter and receiver operate on the same frequency. Users cannot listen or talk simultaneously and only one radio can talk at any one time, while others listen. This mode allows the radio or group of radios to operate outside of existing network infrastructure.   As an example of the Direct/Talk Around function a fire unit responds to a wildfire outside of network coverage and their radios no longer have access to a repeater.  The users switch their radios to Direct/Talk Around and they are now able to communicate simplex radio to radio however they have no contact to other users on the network.  Once they leave the scene and return to network coverage they move their radios from Direct/Talk Around back to the network and resume normal operation.


Group Call
Group call provides one-to-many communication between members of a talkgroup. The user, selecting a specific talkgroup of interest, may manually control membership in a talkgroup.  Group membership may also be infrastructure driven where existing talkgroups are patched together into a new group.  In this case, the system must optionally provide the ability to delay the start of a call until all of the relevant talkgroups are all idle.  Talkgroups may consist of 10's or even 100's of users who may be concentrated in a single location or distributed over a large geographic area.

To keep communications manageable, group calls typically use half duplex voice and are limited by the infrastructure to a single talker at a time.  Conference calls with no floor arbitration and duplex voice are also possible but may have issues with intelligibility when multiple simultaneous talkers are mixed together.

For mission critical applications, users have an expectation of "immediate" communication with low call setup times and end-to-end audio delays.  In addition, many users employ encryption to protect their voice communications from being intercepted.

In order to provide a predictable and consistent experience, RF and other resources should be acquired for all talkgroup members (or a critical subset).  Call requests may therefore be granted, denied, or temporarily busied depending on resource availability and policy.  This may require that other active talkgroup calls be preempted to free up resources due to emergency conditions or other priorities.  There is also the expectation that once a call is granted, the resources will continue to be available for the entire group for the duration of the call.

Talkgroups may also have ancillary non-voice features directed towards the group members.  This may include identification of the current talker as well as alarms, status messages, and alerts.  The scan feature provides the ability to monitor different conventional and/or trunked modes as well as trunked system talkgroups without having to change talkgroups and can be configured with priority modes. 
Both wireless mobile radios and wired consoles are used for talkgroup communications.  Wireless mobile radios typically support only a single talkgroup call at a time.   They normally have specialized controls for PTT and group selection as well as a microphone and speaker optimized for operation on a belt or otherwise away from the user's head.  Wired consoles typically support multiple simultaneous calls as well as the ability to patch and otherwise manage groups.  Consoles may also have the ability to prioritize their transmit audio over other talkgroup members.


Emergency Alerting 
Emergency call alerting and activation indicates that a user has encountered a life threatening condition and requires access to the system or a system's talkgroup immediately and if necessary, the need for access requires that another user or talkgroup member be instantly removed ("ruthless preemption") from the system or system talkgroup.   Activation of the emergency alert shall be achieved by momentarily depressing a button on User Equipment ("UE") or devices attached to the UE such as a lapel microphone, wireless tether, or other device.  The emergency function can be deactivated either by resetting the activation button on the UE or by a console operator supporting the talkgroup.  Upon activation of the emergency feature, the UE shall transmit the location of the device in standard coordinates (e.g., NAD83, NMEA 0183, etc) to the console operator monitoring the talkgroup.  In addition, the UE shall be capable of transmitting other data such as video, telemetry, etc.

Once activated, the emergency alerting function shall alert members of a talkgroup or multiple talkgroups to the presence of a life threatening condition by the activation of an emergency tone or tones as well as text and/or other visual indications of an emergency.  If UE is set for vibrator alerting, the emergency alarm shall override vibrating notification and produce an audible indication to alert users to the emergency condition. 

The microphone of the UE declaring an emergency shall be capable of transmitting voice and/or data for a variable number of seconds without the user depressing a push-to-talk button ("hot mike").  The console operator shall be capable of over-riding the open hot microphone of the user declaring an emergency and direct activities or members of the talkgroup(s) in which the emergency has been declared.  The activation of an emergency, as well as all data related to the activated emergency, shall also be recorded in the system's operating log of system events and conditions.

If a member of a talkgroup is transmitting voice and/or text during the time in which an emergency (on that talkgroup) is declared, the microphone of the user not transmitting the emergency shall be instantly disabled and the UE of the user (not declaring the emergency) shall be immediately returned to the receive mode permitting the user to be aware of the emergency.

The system shall have an emergency alert without registration feature enables the system to accept an emergency alarm from a user in distress prior to registration and/or authentication with the target system. The UE then proceeds with the normal registration and/or authentication procedure. The system operator has the ability to disable this service if emergency alerts by unregistered or unauthenticated SUs are not desired.

Audio Quality 
When communicating using voice during daily, mutual aid, and task force operations, the audio quality on the receiving end must be such that, in order of importance, the listener can understand what is being said without repetition, can determine who is speaking (assuming familiarity with the speaker) and what their tone of voice (normal, upset, etc.), and can gather information about the background environment.

