	  A Little Trunking Theory 


	Trunked radio receives its name from the 'trunk line' which is used in commercial telephone communications. Put simply, a 'trunk' is a communication path between two or more points, typically between the telephone company central office and one or more users. The trunk line is time-shared by several different users, but users of the telephone service do not need to be aware of this sharing. One party places a call to another party and the call is completed; the internal working of the telephone system is transparent to the users. 

Radio communication over a trunked system is quite similar to such telephone systems. The transmitting and receiving radio units can be thought of as the calling and receiving parties, and a trunked radio system can be thought of as the telephone company equipment. Instead of telephone lines, the radio system uses radio channels to place calls. As with the telephone system, the radio users are not aware of which particular radio channel they are communicating over. All that is apparent is that a communication path has been established between the users. 

Trunking a multi-channel radio system increases the efficiency of the radio system by dynamically managing the use of the radio channels. This is accomplished by the computer control of radio channels and the virtual elimination of the delay experienced by field units in obtaining a clear radio channel. 
The radio units can be partitioned into 'talk groups' so that radio users with similar communication needs can communicate with each other.  Talk groups on a trunk system are like ‘channels’ on a conventional, or non-trunked system.
Every trunked radio system uses two types of radio channel designations: control (or data) and traffic (or voice) channels. One control channel must be designated at each site and the remaining channels are used as traffic channels. The control channel is used to send digital information between the radio units and the computer equipment controlling the operation of the system. 
Traffic channels are used to send the actual communications (voice or data) between radios. A simplified exchange between the radio unit and the site equipment may be described as follows: 
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 The radio unit continually listens to the control channel waiting for instructions. 
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 When a call is to be placed, the user presses his "push-to-talk" (PTT) switch; the radio then sends a short digital message over the control channel and tells the site equipment that it needs a channel to communicate. 
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 The site equipment hears the request for a channel and assigns an available working, or voice channel by sending a return digital message over the control channel to all radios on that talk group. 
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 The radios receive the working channel assignment and set their transmit and receive frequencies to the new channel. 
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 The radio units and the working channel perform a high speed "handshake", exchanging data. 
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 The radio audibly signals to the operator that a channel has been assigned and that communications can start (a ‘permit’ tone).   If a channel is not available, a ‘deny’ tone will be sent.  If the user keeps his PTT down, the radio will go into a queue for the next available channel, and will be assigned a channel when one is available.
This procedure may be repeated several times during a communications sequence, and subsequent transmissions during a communications sequence may be made over any one of the available working channels. All that is apparent to the users is that a clear channel is available for communications. The user does not have to be aware of which particular radio frequencies the communication uses.  The trunk system and the radios handle that task.
A unique address code is allocated to each radio.  M/A-COM calls this a Logical ID, or LID.  This code identifies a calling radio to the site equipment, and allows the site equipment to call specific radio units.  For convenience, most systems translate this LID into an ALIAS that corresponds to the unit’s radio callsign, such as Engine 3, or Car 105.                                                                                                
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