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In the beginning……

It had been known for some time that Indiana needed a means of communicating with first responders via radio over potentially wide geographic areas.  The Indiana State Police and other State agencies had the most compelling need for wide-area communications, but local agencies also needed the ability to communicate outside of their normal areas of responsibility.  ISP had long used a low-band VHF (42 MHz) system to fulfill their needs.  Most counties, cities and other State agencies operated on high-band VHF (155 MHz).  Equipment incompatibility and agency interoperability were an issue from the onset.
Around 1988, State agencies began talking about ways to develop and implement a more modern, statewide radio communications system.  Lacking a source of funding the project never materialized; however, talks between agencies continued for some time.  

In the early 1990’s, a national effort to protect stockpiles of deadly chemical nerve agent throughout the country was developed and implemented.  The Chemical Stockpile Emergency Preparedness Program (CSEPP) provided various funding streams to protect these concerns nationwide.   Indiana’s military depot of VX nerve agent located at Newport was of major concern to the project managers.  As a result, the Indiana State Police received funding to build independent, stand-alone radio sites at Newport, Terre Haute, Putnamville, Indianapolis and Pendleton and many local agencies received funding to purchase radios.  The sites were built on Motorola’s then state-of-art, analog only, SmartNet 800 MHz trunked radio technology.  The system was widely used and provided a much better inter-agency communications alternative to the previous technology.  A cooperative and interoperable scenario was beginning to develop.  The major drawback to the system was that each site operated independently of all other sites and did not provide truly wide-area coverage.

A hint of progress…..
The Indiana State Police soon realized the benefits and increased reliability of the new Motorola 800 MHz radio technology and actively pursued the expansion of the 5 sites already implemented.  They were provided $ 7 million to begin the process.  Talks continued with the State agencies the result of which was to begin building additional sites in Northwestern Indiana in hopes of linking that new coverage area with existing coverage in Western Indiana.  The expansion sites were never built, however the funding remained available.  Talks continued and efforts were made to identify a reliable funding source through involvement of the Indiana General Assembly.

A funding source was ultimately identified and in 1999 the legislature agreed with the concept and created the framework for the Integrated Public Safety Commission.  The purpose of the Commission was to implement a statewide, public safety radio communications system among other things.  The legislative effort included endorsements from both State and local agencies with the mutual agreement to work in concert to provide efficiencies and interoperability as the new system developed.  The Indiana State Police agreed to allow the unused $ 7 million to be used as “seed money” to begin development of a truly statewide radio system.

Project Hoosier SAFE-T…..
Vendors for the statewide system were vetted through the normal selection process and Motorola was selected as the prime vendor.  The Motorola proposed solution was the “then” state-of-the art 3.1 version of SmartZone™, Analog/Digital capable OmniLink™ 800 MHz trunking technology.  The new system would provide statewide mobile and portable on the street coverage using both analog and digital technology utilizing a 4 zone approach.  The new system had the capacity of 48,000 users.
Pilot projects were begun in Johnson and Montgomery Counties and linked together to begin forming the statewide system with seamless roaming between sites.  Soon, the new 3.1 Motorola system was upgraded to version 4.1.  The upgrade enhanced some features, one of which includes user capacity growth to 64,000.
Where we are today…..

By receiving a dedicated revenue funding stream from the beginning, we are a lone, national leader in being able to provide a statewide system to all public safety agencies with their involvement from the beginning and without having to charge additional, monthly user fees.  At this writing, we have 50,000+ system users on a system with a maximum number of users of 64,000.  All users currently have the ability to roam seamlessly statewide between all 143 sites and all 4 zones.  We have unprecedented interoperability among agencies.  We have realized a dream in Indiana and are the envy of many other states and jurisdictions.

The problem…..

IPSC is currently faced with a perplexing problem.  The acceptance of our system by public safety agencies statewide has been too successful!  Much of this has been attributable to grant funds for purchase of subscriber (mobile and portable radios) equipment.  In our wildest dreams of 1999, we anticipated 35,000 users, and that was if everyone became involved.  We are fast approaching the maximum utilization of our system with few alternatives in site.  The Indiana system is one of the largest Motorola systems in the country and certainly the largest user of Motorola’s 4.1 technology platform.  Based upon the rate of user growth, we will reach maximum capacity (64,000) by June, 2010.  At that time we will no longer be able to add users to our current system.  
The number of users that the system will accept is not the only system capacity issue that we are facing.  We will no longer be able to add Simulcast radio sites after 2009.  Simulcast solutions are implemented in situations where local user agencies want to add sites to improve coverage and 800 MHz frequencies are not available to accommodate normal site implementations.  Simulcast cells are currently being utilized in Lake, Boone, Hendricks and Shelby Counties.  . 
We will no longer be able to add additional normal, stand-alone sites after 2009.  We will no longer be able to add channels to our current system after 2011.  
We have already passed the deadline for addition of users to our current DataTac mobile data system (the mobile data system is tied to but completely separate from the voice system).

This is not to say that Motorola will discontinue support of our current system.  Support of our current infrastructure will continue into the reasonably foreseeable future. 
Below are some of the commonly asked questions and responses for consideration....
Why did the state select older Motorola technology when you started?  
Two trunking technologies were available from Motorola at the time Indiana chose to move forward with SAFE-T.  Motorola Smart Zone™ Version 3.1/4.1 technology was a state-of-the art technology choice at the time we began implementation; Motorola 6.x digital only technology was available as well.  The state of Michigan selected the 6.x platform to begin implementation; Indiana elected to implement version 3.1. Indiana’s decision was based upon the ability to interoperate with existing analog only 800MHz systems deployed throughout the state.  In addition, the state of Indiana already had a number of analog users operating on the older state CSEPP implementation.  These agencies would have been abandoned, had we selected the 6.x digital only solution.
As a side note and certainly one worthy of comment, the state would still be faced with the same user ID pool issue had it selected the 6.x technology option since the available user ID pool remains at 64,000.

Why can’t Motorola just re-engineer our current system to increase capacity?  
The project staff has asked Motorola the same question many times.  The answer supplied to us by Motorola to date has been that the 3.1/4.1 system technology has certain data capacity limits with respect to how radio sites communicate with radios using their ID.  
Everyone understands “technologies” have expected life cycles or end of useful life date.  Such is the case with the 4.1 system.  It is facing end-of-life discontinuance.  It is no longer feasible for Motorola to put time and research into technology that cannot be expanded or further upgraded.  There business is to develop and implement newer technologies, while continuing to maintain and support their existing customer base.  
What about all of the radios that have been purchased for use on the current system?  With the exception of older analog only radios, most radios are capable of operation on the newer technologies.  Most agencies have anticipated the need to consider future use of newer technologies and have ordered these features at the time of purchase when the price is cheaper.
Where do we go from here…..?

Our current system is fully functional, it remains adequate for most of our current needs, it is extremely reliable and it will continue be supported by Motorola.  However, if we continue to experience the exponential user growth of recent years, at a minimum it will be necessary to add new channels to many of our existing radio sites. That option is limited by the current end life cycle roadmap from Motorola.  The reasonable option, given our investment in infrastructure and subscriber base, is to consider upgrade to the next generation digital P25 technology.  Currently, that system is a Motorola Astro 25, 7.X, all digital, fully P25 compliant, IP based system.  The new Metropolitan Emergency Communications Agency (MECA) system here in Indianapolis is an example of a recent migration to 7.X in Indiana.  Another example would be the City of Mishawaka.  Other communities such as Allen County are considering a migration strategy as well.
Can our current system be gradually upgraded to the new 7.X platform?  
Much of the existing infrastructure/system will not need to be changed.  However, other components will need to be added, upgraded or replaced.  
So, what parts can be upgraded or re-used?  
Our existing tower sites, antennae, transmission lines and generators will be fully functional with a new system.  Our interconnecting T-1 terrestrial or microwave connections used for audio back-haul and interconnections for our sites will be fully functional on a new system.  The Motorola Quantar repeaters (1 for each channel at any site) can be upgraded for use on a 7.X system.
What parts need replacement?  
Basically, the internal “brains” of the 4.1 system will need to be replaced.  Currently, we have 4 zones with a Zone Controller interconnected to a device known as the Ambassador Switch at each of the master site location around the state.  Both the Ambassador Switch and the Zone Controller must be replaced.  The good news is that due to the increased capacity of the newer zone controllers we are able consolidate two of the zones into one resulting in a need for three (3) of the newer controllers.  Although most current dispatching consoles would be forward compatible to the new system, at some future point consoles will need to be replaced to realize the full advantages of P25.
What problems would a 7.X system solve for us?  

1. The user ID pool is at least 128,000 compared to the 64,000 limit of our current 4.1 system.  We could again add more sites and channels to the system.  

2. We would be able to utilize newly available 700 MHz frequencies, which we cannot do using our current system.  

3. It is possible to utilize Over the Air radio Programming (OTAR) for certain functions on the 7.X platform.  

4. We could employ High Performance Data (HPD) over the new data side of the 7.X platform.

5. Better channel (frequency) efficiency due to the ability to utilize dual voice paths on a single frequency (TDMA).

6. Text Messaging Service provides the ability to send short text messages to mobile and portable units.

7. Fully operational P25 radios can interoperate on currently disparate systems.  IP based technologies will allow MACOM radios to operate on our system and visa versa.
What are some of the down-sides to migration to 7.X?
1. Cost (to be discussed later).

2. Where do you start?  Several deployment strategies have been considered to include county by county, district wide or site by site.  The Integrated Public Safety Commission, as the state interoperable communications governing body, will make the final determination on the migration plan.  
3. There will again be two (2) or more systems in the State depending upon where the user is located and where we are in the migration.  Users operating on the new system will not be able to roam seamlessly between the old and new systems.  Users will required to manually switch from one system to the other until such time that the entire system is migrated.  Dispatch centers could be servicing users who are operating in two or more distinct and separate systems.

4. Current mobile data system users will need to purchase new modems.

What is the first step in the process?  
The first step in the process is the acquisition of one or more 7.X Zone Controllers.  As discussed earlier the “controller” is the “brains” for each zone.  Several options are in play for the state to acquire the initial 7.X controller.  Depending upon which option become available, that will likely determine the direction of deployment. 
Are there interim steps?  
Yes, there are interim steps that could be taken to begin the process of migration to a 7.X platform.  Once we have at least one new Zone Controller, we could begin conversion of some of our sites to a partial 7.X platform through use of a conversion “box” know as a SmartX.  This “box” would converts current analog and digital voice traffic from a given radio site to language and data format compatible with the 7.X Zone Controller. 

Is the SmartX box a good intermediate step?  
At this stage of planning we see no gain in resolving the immediate need for additional system ID’s.  Use of the Smart X box allows a migration path to 7X, by permitting both 4.1 sites and 7X to coexist on the same network while migration continues.  Operational costs may be reduced through reduction in zone controller maintenance.  The below bullet points reflect strategy considerations
· The SmartX box is a “bridge” tool that supports an interim conversion and becomes obsolete upon completion of the conversion to 7.X.
· Utilizing SmartX as an interim solution does not increase our available pool of User ID’s.

· If there isn’t a sound business case, i.e., solves problem, increases system capacity for more users, channels etc.,

· Why buy it if we can’t use it later?  

Notes:

1.  Motorola allows a trade in value for the purchase price, but long term the cost is still likely unnecessary.  
2.  Unless accommodation is made for increased ID pool using Smart X, we  must 
complete full infrastructure and subscriber migration to 7.X P25.  
Motorola’s “roadmap” for support of Smart Zone 4.1 Infrastructure...

SmartZone 4.1 System Life Cycle 
Rebanding Release



January 2006

Add-on Zones through



December 2006

Software (SER) Releases 


December 2007 * 

Expand Master Site 



December 2007

Add Simulcast/Voting Channels


December 2009 
(MTC3600 channels)

Add New Radio Sites



December 2009

Add Gold Elite Console Positions

December 2009

Add Channels (Quantar’s) to sites

December 2011 
Technical Support Contract (SSC)


December 2012    Dec
2015
Board Repair available




Box/Part Dependent
Note: 4.1 has been shipping since 2001
*A4.1 ‘Z’ Release (1Q08) completed full release 7/08.
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