IP Radio™

Overview

IP Radio provides voice communications between the Enhanced Digital Access Communications System (EDACS®), ProVoice™, or conventional radio systems and office-based personal computers using Voice over Internet Protocol (VoIP) technology.  This tool allows supplementary dispatchers, help desk personnel, and other office workers to send and receive voice communications to and from two-way radios.  IP Radio uses VoIP technology, the user’s existing wide area network (WAN), personal computers, and mobile radios to make the connection.  A standard personal computer (PC) that can multitask other applications serves as the user interface.  This system links the PC to a mobile radio that is located in the same geographic area as the field worker via the user’s wide area network or local area network (LAN).
IP Radio uses the industry standard Internet Protocol (IP) technology to reduce cost and enhance dispatch system functionality.  Existing WAN connections route audio to local or remote operating regions to improve communications between work groups.  A single office worker can contact field units across an entire radio network. IP Radio allows dispatch points to be established at multiple locations across the user’s wide area network during a crisis.  It provides a backup for the full-featured console system by using alternative hardware, software, and routing.  In addition, IP Radio provides a powerful test tool that does not require a console switch interface and allows a single technician to test the radio network from one location. 
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Figure 1 – Help Desk Worker Communicates with Field Personnel using a Standard PC

IP Radio also provides many advanced features.  EDACS logical IDs (LIDs) and names are shown for each call.  PC users can place an individual call to any radio using a powerful directory of names.  The Global View window allows users to view the activity of multiple entries simultaneously and quickly switch between them.  The Call History window allows the PC user to review a detailed list of recent calls.  Supervisors can change groups, channels, systems, and scan on each radio while standard users can only transmit to the selected group and make individual calls. 

IP Radio is a powerful, yet cost-effective tool that provides desktop dispatch on an as-needed basis so that users can communicate more efficiently. 

Features and Benefits

Cost-Effective Wide Area Communications
IP Radio provides cost-effective wide area communications for operations center personnel and other office workers.  The system eliminates the need for dedicated phone lines and a proprietary switch for radio connectivity. Voice messages to and from field radio users flow over the existing wide area network using Internet Protocol. The dedicated telephone lines, microwave radio systems, and proprietary switches that traditionally have been used to route this voice traffic can be expensive. IP Radio allows significant cost savings by using the computer network to route this traffic. 

The product allows the efficient use of radio resources by sharing one radio among multiple PC users.  Installation and relocation costs are minimized at the operations centers since only a wide area network connection is required for each PC.  The same PC can be used for other tasks such as word processing, email, and additional information retrieval functions while listening to radio traffic. 

IP Radio uses different hardware and software than most full-featured consoles and can serve as a backup system for the dispatch console.  A hardware or software problem with the regular console is unlikely to cause a problem with IP Radio.  The product also offers a backup to the circuits between the console and the repeaters by providing an alternate path for delivery of voice messages. 

IP Radio can also provide backup functionality for interoperability with neighboring systems.  By interfacing one of the neighboring organization’s radios to a Radio Gateway on the IP Radio system, Remote PC users can gain access to the neighboring organization’s system.  IP Radio facilitates communications with a neighboring municipality, the local utility, or other organizations for cross-agency communications. 

IP Radio provides a flexible tool for responding to natural disasters and other crisis situations.  Simply add additional support personnel and set up emergency operation centers using existing PCs and a LAN/WAN for connectivity.
Increased Personnel Productivity
IP Radio can increase the productivity of your work force.  The system can be deployed in a matter of hours using a set-up wizard.  Graphics, on-line help, and tool-tips make the product easy to learn, further reducing costs.  The graphical user interface uses the Microsoft® Windows® controls.  These familiar controls reduce training cost and make the radio system more accessible to the new user.  The application software for the Remote PCs can be e-mailed to distant users or provided via a shared drive. New users can be brought on line quickly to more rapidly serve customers.  Each Remote PC and each Radio Gateway can be uniquely configured, allowing the system administrator to customize the user interface. 

Additional cost savings and personnel efficiencies are realized through IP Radio since it allows a single technician to test the radio system from the shop while monitoring other diagnostic equipment rather than traveling to the field.  IP Radio can be used to proactively test a radio network, end-to-end, uncovering subtle problems in a variety of network components. 

Increases Efficiency of the Radio Network
IP Radio can also increase the efficiency of your radio network.  Command center personnel, desk officers, public works officials, and other office workers can be linked directly with their field counterparts via IP Radio.  In addition, these office workers can be located in another geographic region or in a coverage hole.  This increases productivity by removing the need to relay messages through a dispatcher and reduces the number of cellular calls.  In addition, when office users contact the field with an RF-efficient group call versus an RF-inefficient telephone interconnect call, the radio network is freed up for other calls. 

Operation
A Radio Gateway provides the link between radio and computer networks.  The Radio Gateway computer controls the radio via the radio’s serial interface and converts the audio to messages that can be sent over the WAN via VoIP.  This configuration is shown below in Figure 2. 
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Figure 2 – Radio Gateway Provides Voice and Control Interface to a Fixed Radio

Dispatch functionality is extended to one or more additional PCs via a LAN or WAN as depicted in Figure 3.  The Radio Gateway is co-located with the fixed radio and is dedicated to controlling it and managing requests from Remote PCs.  The Remote PCs are used by operations center personnel as well as other office workers and may be operated at remote locations that are connected to the Radio Gateway via the WAN.

With this connection, voice messages are sent back and forth between the Remote PC and the radio.  The field radio user speaks into his two-way radio, transmitting audio to the fixed radio and Radio Gateway via the EDACS system, ProVoice system, or conventional channel.  The Radio Gateway then converts the speech to a digital message and sends it over the WAN as IP packets to the Remote PC.  The Remote PC converts the digital messages to analog voice and plays them through the computer’s speakers or a headset. 
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Figure 3 – Remote PC Connects to Radio Gateway and Fixed Radio via a WAN

The Remote PC user replies by clicking on the transmit button and speaking into the microphone connected to the computer.  The Remote PC converts speech to a digital message and sends it over the WAN to the Radio Gateway.  The Radio Gateway converts the digital messages to analog voice.  The Radio Gateway routes the audio to the two-way radio for transmission to the radio system. 

Throughout this entire sequence, control messages are routed from the Radio Gateway to the Remote PC.  These messages control which Remote PC is allowed to talk and provide information from the fixed mobile radio.  When the Remote PC user wants to speak, the user’s PC sends a control message via the WAN to the fixed radio, telling it to begin transmitting. 

The Remote PC can multitask other Windows applications with the IP Radio client software.  This capability allows the office worker to access information from this PC while interfacing with field radios.  It also allows the office worker to monitor radio traffic as a background task while using the PC for other tasks.  The Windows operating systems have some inherent multitasking limitations.  Users should observe the same practices applied to other programs when multitasking the IP Radio application. 

Figure 4 shows a system with three Remote PCs and two Radio Gateways, allowing three PC users to monitor and call different service crews in the two operating regions.  Each Radio Gateway has a single radio attached and that radio may be controlled from the Remote PCs.

[image: image8.wmf][image: image9.bmp][image: image3.png]



Figure 4 – Three Remote PCs and Two Radio Gateways

Performance is highly dependent on the organization’s computer network hardware and loading.  Multicast settings may be required for the WAN.  The network and PC hardware and types of links will impact performance parameters such as the speed with which voice and control packets travel between the computers.  Other traffic on the network competes with this system.  If that traffic is heavy, voice and control messages could be delayed, distorted, or even lost. The Remote PCs must have sufficient processor speeds and random access memory to process the radio calls as well as other user applications and must be compatible with the IP Radio application.  At a minimum, each Remote PC must be equipped with a Pentium® 233 MHz processor, 64 MB of RAM, a duplex SoundBlaster™ audio card, and headset (preferred) or speakers, and a high-quality directional microphone.  M/A-COM supplies the software for installation on the customer-supplied Remote PC. M/A-COM provides fully integrated Radio Gateways with software and hardware configured.  

Advanced Features

IP Radio uses the serial interface to the radio to control its operations and obtain information from the radio.  This interface allows the user to change groups on the fixed radio, make individual calls, enable or disable the scan function, and see the logical ID or name of the field radio.  IP Radio also offers supervisory control of the product as well as radio system status (i.e. queue, control channel lost, etc.).  The advanced features are described in more detail below.

· Individual Calls: Every IP Radio client has the capability to make and receive individual calls.  The PC user can select the desired radio from a list of radios. Other PC users will see a special indication when a remote-initiated individual call is in progress.  When an individual call is made from a field radio to the IP Radio system, the remote PCs play an audible signal to alert the PC users.  

· Global View Window: The radio activity from up to 12 different Radio Gateways can be monitored simultaneously from a single IP Radio client.  Using a unique row for each Radio Gateway, the Remote PC displays the current group that each server radio has selected.  When a call is active on that radio, the Remote PC will display a unique icon for transmitting or a unique icon for receiving.  Only the selected Radio Gateway will route its audio to the Remote PC’s speakers unless location scan is enabled. 

· Location Scan:  Remote PCs can scan between different locations (a location is composed of a Radio Gateway, a fixed mobile radio, and its associated interface equipment).  Each Remote PC can uniquely establish the priority order with which to play a location’s audio.  The volume level for scanned audio may be set uniquely from selected audio.

· Private Mode:  PC users can isolate the audio between a single Radio Gateway and a single Remote PC.  Other Remote PCs will see the PC user’s name when he transmits but will not hear the audio in either direction.  The System Administrator can set a time-out value for Private Mode to limit its use.

· Supervisory Control: One or more IP Radio remote users can be designated as “Supervisors” and thus be given the authority to change groups, channels, and systems while other Remote PCs cannot.  Supervisors can turn the radio’s scan function on or off and pre-empt standard users.  Supervisors have priority in the queue over standard users. 

· Radio System Status: The IP Radio Remote PC displays the status of the IP Radio system.  It indicates when a call is queued, a call is denied, the radio system is busy, the EDACS control channel is unavailable, or another PC is making a call.  The display also indicates when the Remote PC has lost its connection with the Radio Gateway or when the Radio Gateway has lost its connection with the fixed radio. In addition, the emergency indication may be displayed.

· Call History: The IP Radio system keeps a log of the last 32 calls processed by each fixed radio.  The user can access this log to learn the details of the previous 32 calls since the Remote PC last connected to the Radio Gateway. The Radio Gateway maintains an ongoing log of calls.
· Security and Access Control:  PC users need the IP Radio remote software to monitor radio traffic.  They also need a user name and password to access the Radio Gateway.  The System Administrator may disable a user with a few clicks of the mouse.  The System Administrator may designate each user as a “supervisor” or a “standard user” on a Gateway-by-Gateway basis.

· Simultaneous Audio: This feature allows dispatchers to monitor audio from up to 12 IP Radio Gateways simultaneously through a single set of speakers. The feature is highly configurable, allowing the user to 

· select the Gateways to be monitored

· prioritize the Gateway audio being monitored

· select the maximum number of calls to be summed at any one time.

For example, a dispatcher may choose to hear audio from 12 Gateways, but configure the remote workstation to sum audio from only 3 Gateways at any given time. In this example, if more than three calls are available at a particular time, only calls from the three highest priority Gateways will be heard. Other calls can be reviewed later if desired using the Recorded Audio feature.

· Simultaneous Select: This feature allows the dispatcher to select multiple IP Radio Gateways and transmit a broadcast message to all. Up to four Gateways can be included in a Simulselect. Each dispatcher can create his or her own Simulselect, store it, activate, deactivate, and change it with simple-to-use controls. 

· Recorded Audio: This is a licensed feature of the IP Radio Gateway that allows any remote dispatcher to play back the last 32 calls through a Gateway. This is similar to a “call check” recorder provided at most primary dispatch positions. With IP Radio, the capability is built in. In addition, the IP Radio Gateway can be configured to store all calls received, then archive these to DVD, CD, or other LAN storage media.

Multi-Region Implementation
Figure 4 shows a two-region configuration of the IP Radio system.  This configuration can be expanded to additional regions and additional users.  The IP Radio application software supports 64 (up to 25 simultaneously) Remote PCs per Radio Gateway.  Each Remote PC can monitor the activity of up to 12 Radio Gateways simultaneously and the audio from any one of those.  For instance, 25 Remote PCs could each be simultaneously connected to 12 Radio Gateways.  Alternatively, this system could be reconfigured such that 50 Remote PCs were simultaneously connected to 6 Radio Gateway each (25 Remote PCs connected to one set of 6 Radio Gateways and another 25 Remote PCs connected to another set of 6 Radio Gateways).  Microsoft may require additional licenses when more than 10 Remote PCs are simultaneously connected to a single Radio Gateway.  Figure 5 shows the case of four Radio Gateways and N Remote PCs. 


Figure 5 – Implementation of Four Radio Gateways 

With additional Radio Gateways in place, each Remote PC can gain functionality.  Any Remote PC can be configured to access any Radio Gateway to make or receive a call.  The user interface can be configured to show the activity from up to 12 Radio Gateways. 
User Interface

An IP Radio window provides the user interface on the office worker’s Remote PC.  The user interface can be minimized for the times when the office worker is using the PC for other tasks but can also be made large enough to provide detailed information.

The Remote PC software will run on a standard IBM® compatible PC using the Windows 98, Windows NT®, or Windows 2000 operating system.  Other programs may be run at the same time subject to processor, memory, and operating system limitations.

Two user interfaces are provided for the IP Remote PC:  a standard user interface and a supervisory user interface.  The standard interface has a subset of the features provided in the supervisory interface.  Both user interfaces offer five windows of information:  the Main window, the Global View window, the Call History window, the Individual Directory window, and the Help window.  Each window is described in more detail below.  The user interface and product functionality are subject to change as product improvements are incorporated.

· Main Window: The Main window provides the information from a single location (Radio Gateway and fixed radio pair).  This window is used to control the radio, including initiation of the transmit function, as well as control the audio volume at the remote.
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· Windows Controls: Standard Windows controls are provided for minimizing, manipulating, and closing the display area.  Standard pull-down menus provide access to additional controls and information.

· Location: The name of the Radio Gateway and fixed mobile radio pair currently being monitored is displayed.  The PC user can change which server is being monitored via a pull-down menu. 

· System: The EDACS/ProVoice system name or collection of conventional channels is shown in the Main window and the Global View window. A supervisor can change the system on a supervisory PC via a pull-down menu.

· EDACS Talkgroup (or conventional channel): The talkgroup for EDACS trunked calls is shown in the Main window and the Global View window.  A supervisor can change the group or channel on a supervisory PC via a pull-down menu.  

· Group/I-Call Mode: The PC user can designate whether his next call will be a group call or an individual call by toggling this button.  Activation of this button does not affect the reception of audio.

· I-Call Dropdown Box:  The I-Call dropdown box provides a short list of frequently called units or logical IDs (LIDs). In this application, individual radios are listed by their two-word aliases (generally first and last name of its user). Users can add units manually or while in the I-Call Directory Window. 

· I-Call Ringing.  When a field radio places an Individual call to one of the Fixed Radios in the IP Radio system, the user will hear a ringing tone.  All Remote PCs with that location selected will hear the ringing and see a crossed-out bell in the status field of the main window.  The ringing will stop for all Remote PCs when any one of the Remote PCs either transmits on that location or presses the crossed-out bell in the status field.  When a location is in Private Mode, only the Remote that invoked Private Mode will hear the ringing. 

· Transmit: To transmit audio over the air, the PC user simply clicks on the transmit button and speaks into the PC microphone.  

· Volume Control: The volume can be controlled in two ways.  The mute button acts as a toggle that turns the audio off and back on, but does not affect the display of call information on the screen.  The volume control bar shows the current volume level in a format familiar to Windows users. 

· Status: Information such as call queuing and loss of the control channel is shown on the user interface.  This interface also indicates if the fixed mobile radio is transmitting or receiving.

· EDACS Radio Name or ID: The EDACS name or radio ID is shown in the status portion of the select window.  When another computer transmits, the computer user’s name is displayed.

· Private Mode: Private Mode permits a Remote User to have Private use of the radio attached to the Location on which the User invokes Private Mode. None of the other Remote Users attached to the Location on which the user invokes Private Mode can hear what the user transmits or receives.  Users will see the Private Mode call activity in the status area on the Main Window, as well as in the History Window and Global View Window. 

· Radio Scan: IP Radio supports group (trunked) or channel (conventional) scanning for the selected system of the radio attached to an IP Radio location.  “Supervisory” users may turn the group scanning on or off using the “Radio Scan” Menu item under the Edit Menu. 

· Help: On-line help is available with a simple mouse click.  An independent Help window can be brought up for additional information on the application.

· Global View Window

The Global View Window lists the Locations to which the user is connected by their Display Names. The Global View may be sorted using the standard Windows controls:  click on the column heading to sort the Directory by that field in ascending order.  
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For each Location, the Group/Channel, System, Time, Date, Type, Status, and Location Scan are shown. The Group/Channel displayed for a Location is the group or channel currently selected on that Location’s radio. 

· The System displayed for a Location is the current system selected on that Location’s radio. 

· The Time displayed is the start time of the last transmission or reception on the Location.  

· The Date displayed is the date of the beginning of the last transmission or reception on the Location. 

· The Type displayed is the type (Group, Emergency, or I-Call) of the last transmission or reception on the Location. 

· The Status indicates the status of the Location. If you are not connected to the Location, the Status will be “Disconnected.” If one of the Remotes connected to the Location is transmitting, the Status will be “Transmitting.” If the Location’s radio is receiving, the Status will be “Receiving.”  If none of the Remotes connected to the Location are transmitting and the Location’s radio is not receiving, the Status will be “Idle” provided no error conditions exist. 

· The Scan displayed is the scan order of the Location if the user has that Location marked for Scanning, otherwise the Scan displayed will be “N/A.”  Scan may be turned on by checking the box shown below, which can be found in the Global View window or on the Scan tab under Local Settings.

· Call History 

The Call History Window lists the last 32 calls for each location
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For each History item in the Call History Window list, the Caller, Callee, Type, Time, Date, Duration, Status and System are shown. 

· The Caller displayed is the Remote user, Group/Channel, or Radio Unit ID that invoked the transmission. 

· The Callee displayed is the Group/Channel or Radio Unit ID that should have received the transmission. If the call was an Incoming I-Call to the attached radio, the Callee will be “Incoming I-Call.” 

· The Type displayed is the type of transmission (Group, Emergency or I-Call). The Time displayed is the time that the Caller began transmitting. 

· The Date displayed is the date that the Caller began transmitting. The Duration displayed is the length of the transmission in seconds. 

· The Status is one of the following:  “IP Radio TX,” “Radio TX,” “Denied,” “Receive.”  

· The System displayed is the system on which the Group or I-Call transmission occurred.

The user may right click the mouse on any unit name and choose “Select User for I-Call” from the popup menu that appears if the Caller or Callee is an individual radio (i.e. not a group). This action will place the unit’s first and last name or LID in the I-Call field of the Main window.

· Individual Directory Window

The Individual Directory Window lists the individual EDACS radios available.
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The Last Name, First Name, Alias, LID, Department and Default System are shown for each unit. 

· The Last Name displayed is the last name of the person assigned to the Unit. 

· The First Name displayed is the first name of the person assigned to the Unit. The Alias is the name used by other radio system products to represent the unit. 

· The LID displayed is the logical identification of the unit.  

· The Department displayed is the department of the unit. 

· The Default System displayed is the default system of the unit.

To filter the Units in the list, enter the text to search for in the “Display Filter” entry box and click the “Use Filter” button.  If the “Case Sensitive” check-box is checked, the filter will search for the exact text entered, including the capitalization.  

The I-Call Directory is automatically updated (if needed) each time a Remote User logs into his Default Location.

· Help Window

The Help Window provides explanations and definitions for users.

Conclusion
IP Radio is a feature-rich, powerful communications tool that provides increased productivity, improved accessibility, and cost-effective dispatch solutions for business and industrial, utility, government, and public safety and service customers.  IP Radio includes a familiar tool, the PC, to provide voice communications and control of a mobile radio.  Through the flexibility of the graphical user interface, IP Radio presents information in a familiar manner that is comfortable for today’s office workers.  Additionally, it is further evidence of M/A-COM’s continuing commitment to provide our customers with state-of-the-art solutions.

IP Radio is a trademark of Catalyst Communications Technologies, Inc.

EDACS is a registered trademark of M/A-COM, Inc.

ProVoice and Orion are trademarks of M/A-COM, Inc.

All other trademarks are the property of their respective manufacturers.
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