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Executive Summary
The District of Columbia Wireless Networks Program
Project Description

The District of Columbia public safety Wireless Networks Program is a 3-phase initiative, launched in April 2002, that is designed to provide first responders in the nation’s capital with a comprehensive arsenal of wireless tools to combat domestic accidents, emergencies, and crime and international terrorism.  When complete in 2005, the program will equip the District’s first responders with broadband and voice wireless public safety applications and will lay the foundation for access to such applications for first responders throughout the nation.

In Phase 1 (April 2002-September 2003), the District of Columbia Office of the Chief Technology Officer (OCTO) undertook a comprehensive upgrade and expansion of the District’s wireless public safety infrastructure from 4 sites to 10, and from a conventional analog police network to a trunked digital network, to provide reliability and interoperability lacking in the previous system.  In Phase 2 (September 2003- March 2004), OCTO completed the solution to the coverage gaps in the pre-existing wireless network by establishing, for the first time, public safety radio coverage in underground subway tunnels and integrating the new underground infrastructure with the above-ground network.  In Phase 3 (January 2003-September 2005), OCTO obtained an experimental license from the Federal Communications Commission (FCC) to deploy, on a pilot basis, the nation’s first citywide broadband public safety wireless network.  The pilot network, to be completed in August 2004, will be city-owned and will replace current commercial wireless usage.  It will provide for the nation’s capital, and demonstrate for the nation, next-generation public safety wireless applications.  In addition, OCTO has assembled and is leading the “Spectrum Coalition,” a national coalition of states, cities, and counties, to advocate national legislation that would allocate spectrum in the 700 MHz band to public safety so that states and cities throughout the U.S. will have sufficient spectrum to support these public safety wireless applications.  

Technology Summary

See Attachment 1.

Significance to the Operation of Government

Each of the 3 phases of the program created, or will create, dramatic improvements in the performance of public safety agencies, in the District, the region, and potentially the nation, by expanding coverage, reliability, interoperability, and versatility in wireless public safety communications.  Phase 1 filled major gaps in the District’s previous wireless public safety network, expanded capacity and police capabilities, and set the stage for future transition to a next-generation public safety wireless system in Phase 3.  Equally important, the project laid the foundation for broad regional interoperability between District first responders and over 35 local, state, and federal agencies.  The seamless underground radio coverage created in Phase 2 dramatically enhances both the city’s basic public safety infrastructure and local and regional preparedness for terrorist attacks and other emergencies.  The citywide broadband wireless network developed in Phase 3 will equip the District’s first responders with broadband wireless public safety applications such as real-time street crowd monitoring, citywide simulcast emergency alerts, on-line medical consultations and pre-admissions assessments during ambulance trips, video pre-assessment capabilities for police officers en route to accident and crime-in-progress scenes, and chemical and biological alarms in the city’s Metro subway system.  In addition, Phase 3 will benefit first responders in every city and state in the U.S. by laying the technical and legislative foundation for access to such applications.

Benefits Realized by Taxpayers, Agencies, and States

Phases 1 and 2 of the District’s 3-phase wireless program provide the city’s public safety agencies the complete, reliable, citywide voice communications network necessary to respond to crime, accidents, health emergencies, and natural disasters rapidly, efficiently, and effectively, and with minimum danger to officers in the field.  The network also benefits the multi-state public transit agency, the Washington Metropolitan Area Transit Agency (WMATA), by allowing Metro transit police to communicate not only with each other but also with local police and firefighters.  Phase 3 will multiply these communications and first-response capabilities for all of the affected agencies by adding video and data communications tools.  The 3-phase wireless program offers taxpayers enormous benefits in enhanced public safety, traffic management, and emergency preparedness.  

Return on Investment

The District’s capital investment in the 3-phase wireless project totals $50.1 million.  Phases 1 and 2 have delivered a substantial, long-term return in the form of significant and measurable operational benefits.  Phase 3 is projected to deliver significant operational and cost benefits by replacing the District’s commercial wireless usage with a more reliable, versatile, and higher-capacity government-owned broadband network.  The network will cost $10 million and save $6 million annually in commercial wireless costs – a 60% annual ROI – after a breakeven period of 1.667 years.
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The District of Columbia Wireless Networks Program
Project Description

The District of Columbia public safety Wireless Networks Program is a 3-phase initiative, launched in April 2002, that is designed to provide first responders in the nation’s capital, and potentially nationwide, with the a comprehensive arsenal of wireless tools for combating domestic accidents, emergencies, and crime and international terrorism.  When complete in 2005, the program will equip the District’s first responders with broadband as well as voice wireless public safety applications and will lay the foundation for access to such applications for first responders throughout the nation.

In Phase 1 (April 2002-September 2003), the District of Columbia Office of the Chief Technology Officer (OCTO) undertook a comprehensive upgrade and expansion of the District’s wireless public safety infrastructure from 4 sites to 10, and from a conventional analog police network to a trunked digital network, to provide reliability and interoperability lacking in the previous system.  The upgrade, conducted in partnership with the District’s public safety agencies, required obtaining leases at 10 (3 pre-existing, one moved, and 6 new) sites, the construction of broadcast structures at the 6 new sites, the installation of improved equipment at all sites, and the installation of 63 Vehicular Repeater Systems to supplement the new wireless equipment.

In Phase 2 (September 2003- March 2004), OCTO completed the solution to the coverage gaps in the pre-existing wireless network by establishing, for the first time, public safety radio coverage in underground subway tunnels and integrating the new underground infrastructure with the above-ground network.  The new network provides radio coverage in all publicly accessible areas of the Washington metropolitan area “Metro” subway system, within and beyond the city limits.  The network integrates the city’s 800 MHz above-ground network with an underground signal distribution system built around 309 pre-existing amplifiers, which were substantially upgraded to meet expanded underground communications needs.  The new system distributes the signals optically to 26 communication nodes positioned throughout the Metro tunnels.  The signal is converted back to 800 MHz and is transmitted into stations via antennas and within the tunnels via radiating cables.  The new network operates at Delivered Audio Quality 3.4, the level at which speech is understandable with minor noise/distortion and rare needs for repetition.  

In Phase 3 (January 2003-September 2005), OCTO obtained an experimental license from the Federal Communications Commission (FCC) to deploy, on a pilot basis, the nation’s first citywide broadband public safety wireless network.  The pilot network, to be completed in August 2004, will incorporate 10 broadband broadcast sites distributed throughout the city.  The broadband network will be city-owned and will replace current commercial wireless usage.  It will provide for the nation’s capital, and demonstrate for the nation, next-generation public safety wireless applications.  In addition, OCTO has assembled and is leading a national coalition of states, cities, and counties called the “Spectrum Coalition.”  The coalition’s mission is to advocate national legislation that would allocate spectrum in the 700 MHz band to public safety so that states and cities throughout the U.S. will have access to enough wireless spectrum to support these public safety wireless applications.  

Technology Summary

See Attachment 1.

Significance to the Operation of Government

Each of the 3 phases of the program created, or will create, dramatic improvements in the performance of public safety agencies, in the District, the region, and potentially the nation, by expanding coverage, reliability, interoperability, and versatility in wireless public safety communications.

Phase 1 filled major gaps in the District’s previous wireless public safety network, expanded capacity and police capabilities, and set the stage for future transition to a next-generation public safety wireless system in Phase 3.  Before the upgrade, there was no radio interoperability between the District’s police, firefighters/emergency medical technicians, and emergency management officials, or between those agencies and regional public safety agencies.  In addition, the system was not reliable:  there were many above-ground areas in the city, both in buildings and outside, where wireless public safety coverage was poor or non-existent.  Firefighters often had to use personal cell phones to relay vital information.  These deficiencies presented a real danger to the safety of first responders in the field and to the general public.

The upgrade project filled all above-ground public safety radio coverage gaps in the city and integrated the city’s 800 MHz and 460 MHz radio systems to establish interoperability among the city’s various first responder agencies.  Equally important, the project laid the foundation for broad regional interoperability between District first responders and over 35 local, state, and federal agencies.  Phase 1 also added full alarm monitoring capability to the network to provide first responders immediate notification of problems.  In addition, the project enhanced audio clarity by migrating the police force to digital communications, increased efficiency by expanding the number of public safety talk channels, and strengthened communications security by providing encryption capabilities for the police fleet.  Finally, Phase 1 created a wireless network capable of supporting the broadband wireless emergency management applications that will be piloted and demonstrated in Phase 3.  

The seamless underground radio coverage created in Phase 2 dramatically enhances both the city’s basic public safety infrastructure and local and regional preparedness for terrorist attacks and other emergencies.  

Together, Phases 1 and 2 gave the District, and the regional subway system, one of the most complete, reliable public safety radio systems in the nation.

The citywide broadband wireless network developed in Phase 3 will equip the District’s first responders with broadband wireless public safety applications such as real-time street crowd monitoring, citywide simulcast emergency alerts, on-line medical consultations and pre-admissions assessments during ambulance trips, video pre-assessment capabilities for police officers en route to accident and crime-in-progress scenes, and chemical and biological alarms in the regional Metro subway system.  In addition, Phase 3 will benefit first responders in every city and state in the U.S. by laying the foundation for their access to broadband applications.  With the enactment of the Spectrum Coalition legislation, every jurisdiction will have the wireless spectrum necessary to deploy a complete arsenal of public safety, emergency management, and homeland defense communications tools.  At the same time, the District’s pilot broadband network will provide states and cities across the nation a replicable solution to their needs for more effective and versatile public safety and emergency management capabilities.

Benefits Realized by Taxpayers, Agencies, and States

Benefits for Agencies and States

Phases 1 and 2 of the District’s 3-phase wireless program provide the city’s 3 major public safety agencies – the police, the fire/emergency medical agency, and the emergency management agency – the complete, reliable, citywide voice communications network necessary to respond to crime, accidents, health emergencies, and natural disasters rapidly, efficiently, and effectively, and with minimum danger to officers in the field.  The network provides seamless communications anywhere in the city, even in underground Metro tunnels.  As a result, it also benefits the multi-state public transit agency, the Washington Metropolitan Area Transit Agency (WMATA), by allowing Metro transit police to communicate not only with each other but also with local police and firefighters, assuring complete and rapid response to crime, accidents, and medical emergencies that occur in the transit system.  In addition, Phases 1 and 2 enhance the city’s ability to deploy police and fire officers efficiently through instant, reliable communications between dispatch locations and accident or crime scenes.  Phase 3 will multiply these communications and first-response capabilities for all of the affected agencies by adding, video and data communications tools.

Benefits for Taxpayers

The District’s 3-phase wireless program offers taxpayers enormous benefits in enhanced public safety, traffic management, and emergency preparedness.  As a result of Phases 1 and 2, residents, businesses, and visitors anywhere in the city and anywhere in the regional Metro system can now be sure that:

· In the event of a traffic accident or crime in progress, police officers at different locations will be able to coordinate their response instantly and effectively through reliable communications channels.

· In the event of a fire or other disaster requiring joint police/fire/EMS response, police and fire/EMS officers at different locations will be able to use reliable communications channels to respond quickly and effectively.

· In the event of a fire, accident, or medical emergency in the Metro system, police, and fire/EMS officers at different locations will be able to communicate with each other and with Metro transit police to deliver rapid and complete response.

· In the event of a march or other demonstration, police managing traffic and crowds at various locations will be able to communicate constantly and assure the most efficient deployment of officers and the most minimal disruption of normal business and transportation in the city.

· In the event of a terrorist attack or other major disaster, all first responders in the city and the region – local police/fire/EMS officers, emergency management personnel, Metro transit police and management, and federal agencies – will be able to depend on reliable communications and expansive bandwidth to manage the disaster efficiently and effectively.

As a result of Phase 3, the city and the region – including the Metro system – will have access to a broad array of new broadband wireless tools for public safety, emergency management, and emergency/terrorism prevention.  For example:

· Real-time street monitoring and video pre-assessment capabilities for the police force will help public officials manage and speed mass evacuations.
· Citywide simulcast emergency alerts will help individuals and businesses activate emergency response plans swiftly and will help public officials and health care facilities deploy rapid response.
· On-line medical consultations and pre-admissions assessments during ambulance trips will speed medical care and relieve pressure on hospitals and clinics in the event of mass casualties.
· Chemical and biological alarms in the city’s Metro subway system will allow officials to detect attacks in time to evacuate the system before mass casualties occur and may even deter terrorist attacks in the system.
Ultimately, each phase of the project will contribute daily to the saving of lives and property throughout the District and the region.

Return on Investment

The District’s capital investment in the 3-phase wireless project totals $50.1 million.  Phases 1 and 2 have delivered a substantial, long-term return on this investment in the form of significant and measurable operational benefits.  Phase 3 is projected to deliver significant operational and cost benefits by replacing the city’s current commercial wireless usage with a more reliable, versatile, city-owned broadband network.  Operational and cost benefits for each phase of the program are described below.

Phase 1:  Above-ground Network

Phase 1, the above-ground network upgrade, greatly expanded radio coverage, created interoperability between first responders, expanded capacity, and provided several new communications capabilities for the police force. 

The project improved radio coverage by adding 6 radio sites for the fire and emergency medical services agency (F/EMS) and 3 radio sites for the metropolitan police department (MPD) and by optimizing site distribution in the city.  The following table shows the improvement in heavy building penetration (ability to penetrate two or more walls) for F/EMS and MPD radio users as a result of the upgrade:

	
	Heavy Penetration Area Before Upgrade
	Heavy Penetration Area After Upgrade

	F/EMS (800 MHz)
	60%
	97%

	MPD (460 MHz)
	70%
	99%


Firefighters’ experience since OCTO launched the new network on September 30, 2003 attests to the coverage improvements created by the upgrade.  Although firefighters have been urged to file written complaints if they find dead spots in the radio coverage, almost no complaints have been filed.
The network added interoperability that was completely absent in the pre-existing system.  Before the upgrade, MPD and F/EMS could not communicate via radio.  The new system is supports instant interoperability and dynamic interoperability as needed and implemented by police or F/EMS dispatchers.  The upgrade also provides specific radio channels for communications between these first responders and numerous other local, state, and federal public safety agencies.  

The shift from MPD’s pre-existing conventional radio analog network to the new trunked radio network produced a four fold expansion in capacity without expanding the number of frequencies assigned to the system (13).  In addition, the transition dramatically reduced blocking on individual talk channels.

Finally, the new digital trunked system provided the following major new capabilities for MPD:

· More individual talk channels:  The previous system supported fewer than 20 individual talk channels, whereas the new system currently supports more than 70 individual talk channels and has sufficient capacity to support up to 255 individual talk channels.

· Digital identificaation:  When officers key up on the system, fellow officers and dispatchers can see their radio IDs and are able to determine, much more readily than before, who may need assistance.  In addition, this ID enables dispatchers, for the first time, to contact officers directly, speeding police response to accidents and crime.

· Encryption:  The new system provides encryption for nearly half of the police radios, with access to 20 unique talk groups for secure communication.

· Shut-down for rogue radios:  Previously, lost, stolen, or malfunctioning radios in the field created nuisances or security risks for officers and network operators.  The new network eliminates these problems, allowing network operators to disable these “rogue” radios remotely from the system hub.

Phase 2:  Underground Network

Before Phase 2 of the wireless program, neither F/EMS officers nor police could communicate among themselves or with each other or Metro transit police underground in the Metro subway system.  Now, firefighters, and by summer 2004, District and Metro transit police, can communicate within all 64 miles of underground tunnels and 28 underground stations, and from these underground locations to dispatchers and fellow officers.  

According to an April 15-16, 2004 article in the Washington Times, District Fire Chief Martin reported that a March 18 electrical fire in a Metro train tunnel provided an early indication of the system's capability underground.  Even though the system had not been fully tested by that date, radio signals were completely clear.

Phase 3:  Citywide Broadband Public Safety Wireless Network

Phase 3, the citywide broadband wireless network, will not only deliver dramatic operational benefits by giving local and regional first responders access to highly reliable priority public safety voice, text, imagery, and video.  It will also provide the District a substantial financial return on investment by replacing the city’s current cell phone/pager/PDA inventory with broadband wireless communications tools at a dramatic reduction in cost.

Today, for cellular and wireless data, the District’s first responders – and other District government wireless users -- rely on commercial wireless carriers whose systems are prone to failure due to reliance on T1 lines and commercial power sources.  The District’s total cost in wireless network charges for its more than 9500 cell phone, pager, and Blackberry users is near $6 million per year.  The Phase 3 wireless network will eliminate these annual fees by replacing commercial networks with a city-owned broadband network at a capital cost of $10 million.  Thus, the new network will break even in 1.667 years ($10 million/$6 million per year) and thereafter will save $6 million per year, representing a return of 60% annually on the initial investment.
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	MPD:  1800 portable radios, 200 mobile radios, 30 motorcycle radios
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	Fiber Distribution Head End (connects radio site to fiber network)

	
	
	26 Head Ends (converts fiber back to RF)
	
	

	
	
	
	
	
	
	
	

	
	
	309 Bi-Directional Amplifiers
	
	
	

	
	
	64+ miles of radiating cable
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