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1.0 Introduction and Company Qualifications

GTT is pleased to present this proposal in response to the City of Lawrence’s RFP for GPS based Traffic
Signal Preempt and Remote Monitoring.

As a solutions-based business, GTT provides its customers with configurable solutions to meet their
unique priority control requirements. These solutions are designed and implemented with a focus on
quality, performance and meeting timelines; a testament to GTT's technical expertise and responsive
focus. GTT is an operating company within the Fortive Corporation. Fortive is a publicly traded company
and component of the S&P 500, with 2016 revenue of $6.2B and 24,000 employees.

GTT’s Opticom brand (manufactured by GTT) has been providing best-in-class priority control solutions
for nearly 50 years. Beginning with first-generation optical-based technology in the 1960s, Opticom has
been at the forefront of each major technical advancement in the industry, as illustrated in Figure 1
below. Each of these milestones represents a significant technical advancement that has provided
Opticom customers with leading-edge priority control solutions. It also serves to demonstrate a culture
of aggressive customer driven innovation within GTT that fosters forward-thinking approaches to
priority control solutions and conclusively establishes GTT’s leadership in the priority control industry.
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Figure 1. Major Opticom Innovations,

GTT's GPS-enabled Opticom solution, first introduced in 2002 and now in its third generation, was the

first commerecially viable GPS/radio based solution. It is the most widely deployed GPS based priority
control salution in the world.

GTT was one of the first vendors to demonstrate priority control over DSRC (V2I} in 2011 and then again
in 2014, both in real-world environments. GTT is also an active voting member on the DSRC committee.

GTT was the first to introduce a seamless upgrade from infrared-based systems to GPS (avoiding the

stranded investment of a “forklift” upgrade). The resulting multimode capability was recently patented
and is now deployed in tens of thousands of intersections around the world.
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GTT was the first to introduce highly-reliable, feature-rich, cellular-based centralized priority control.
This solution has been successfully operating in the harsh environment of Manhattan for the past four
years. GTT received a patent for the unique and critical algorithms that allow the solution to provide
consistent performance despite the harsh cellular, urban canyon and traffic conditions of this region.

While others may promise unproven capabilities and technologies, GTT focuses on innovation that truly
makes a difference and then tests its new offerings thoroughly, in all kinds of conditions, before any
parts of its solution leave its facilities.

A demonstration of GTT’s successful innovation, quality and durability is the continuing growth in its
customer base, now comprising over 90,000 intersections and 90,000 vehicles with more than 3,100
customers worldwide. These customers include 41 of the 50 largest cities in the United States and more
than 500 of these customers are currently using the GPS/radio-based priority control solution presented
in this proposal.

Opticom priority control solutions have been the subject of numerous government, industry, and
customer studies over the past several decades and consistently demonstrate compelling benefits to the
user agencies —whether it is improving the speed and safety of an emergency response, improving the
on-time performance and operating cost of a transit fleet, allowing municipal services such as snow
plows and street sweepers to be more efficient, or improving the security of VIP convoys, GTT’s Opticom
delivers.

GTT’s Opticom solutions are also highly scalable, having been cost effectively deployed in systems
ranging from a handful of vehicles and intersections to many hundreds of vehicles and intersections.

As a customer-centric organization, GTT continuaily strives to provide the most reliable and
technologically-advanced systems to its customers and to ensure its products and services perform as
they are advertised, meeting and/or exceeding customers’ expectations. GTT is committed to utilizing
these resources and skillsets to develop a leading-edge priority control solution across the 120
intersections and 40 vehicles within the City of Lawrence, Kansas.



2.0  Opticom GPS-enabled EVP System Overview

GTT is proposing the GPS-enabled Opticom solution in response to the request for proposal.

The GPS-enabled Opticom solution was first introduced to the market in 2002. Since that time, it has
proven to be a workhorse of the industry and has been adopted by over 500 user agencies around the
world. Now in its third generation, the platform is being continually evolved to take advantage of the
latest in technology and to incorporate enhancements to support GTT’s customers’ ever-evolving needs.
The GPS-enabled Opticom solution is a highly-scalable, highly-reliable platform that can be cost-
effectively applied in situations with as little as one vehicle and one intersection to thousands of
intersections and vehicles. The system equipment requires no preventative maintenance and has no
associated recurring cost. Installation is very simple, with the system coming equipped with out of the
box defaults that can be used if the customer does not wish to tailor the operation to their specific
needs.

The GPS-enabled Opticom solution uses state-of-the-art GPS devices in both vehicle and intersection
elements. These GPS devices are being continually updated to reflect the best the industry has to offer.
The GPS devices used in the Opticom equipment today have successfully demonstrated the necessary
precision and resilience in some of our most extreme applications — such as GTT’s systems deployed in
the deep urban canyons of New York and the hilly urban canyons of San Francisco. The GPS-enabled
Opticom system also supports dead-reckoning should it be required.

The key components that make up a typical GPS-enabled Opticom system implementation include:

Embedded Opticom radio network
Vehicle equipment

Intersection equipment

Central Management Software (CMS)

PLbpE

Figure 2 illustrates the elements of the system proposed for the City of Lawrence, Kansas.

2.1 Embedded Opticom 2.4GHz priority control radio

Embedded in both the intersection and vehicle components of the Opticom GPS system is the purpose-
built Opticom 2.4 GHz frequency-hopping, time-division multiple access radio, which enables robust,
secure and flexible communications links from vehicles to intersections, intersections to vehicles and
intersections to intersections. The Opticom radio was purpose built by GTT for the Opticom priority
control products to provide highly deterministic operation and is not simply a repurposed off-the-shelf
commercially available radio. This embedded, self-assembling and self-regulating radio technology
eliminates the need for system implementers to set up and maintain databases for each of the
intersection’s frequency and timeslot schedules. it also eliminates the need for system operators to
design, procure and maintain a separate radio network to support priority control, thus ensuring the
seamless operation between different agencies and jurisdictions required for regional integration of
Transit Signal Priority (TSP) and/or Emergency Vehicle Preemption (EVP) operations. The radio carries ali
the vehicle to intersection communications necessary to initiate and perform priority control.



Figure 2. Emergency Vehicle Preemption {EVP) via the GPS-enabled GTT Opticom System.

2.1.2  Benefits of the Opticom radio technology

The 2.4 GHz frequency band was selected for the Opticom radio implementation because mobile
transmitters using this frequency band are less likely to experience data dropouts caused by radio wave
multipath reflections, as compared to lower frequency bands. The Opticom system has been tested and
meets all conducted and radiated emissions standards (ETSI (when required), FCC, IC) to ensure proper
operation on a standalone basis or when co-resident with other systems, as proven by GTT’s extensive
field deployments.

2.1.3 Opticom radio attributes

While some claim that radios operating at lower frequencies provide better preemption performance
due to greater range, GTT believes that submitting preemption requests over a longer distance does not
provide improved system performance. The Opticom radio operates at 2.4 GHz, providing a 2,500 feet
preemption range. This distance is an industry standard that has been proven over almost half a century
of priority control usage to provide effective preemption performance, while minimizing the impact on
the overall flow of traffic. Typically, when configured for estimated time of arrival (ETA)-based
triggering, less than 2,500 feet is required. Additionally, the higher bandwidth of the 2.4 GHz radio
allows more data to be transmitted between the vehicle and intersection, to provide a richer feature set
and a more deterministic operation.

Additional benefits of the Opticom radio incfude:

¢ Proven performance. With more than 500 agencies currently using the GPS-enabled Opticom
system, with tens of thousands of embedded radios, the solution has demonstrated its
performance and resiliency.

= Access time: The Opticom radios are purpose built for ultra-fast acquisition whenever two
nodes come into range of each other. A communication path is established in less than 300
milliseconds — something that is critical for high speed emergency vehicles approaching an



intersection — unlike collision based radio technologies that can take several seconds or even
minutes ta acquire.

* Deterministic access: The proprietary algorithms built into the radios automatically assign
specific timeslots for each intersection and vehicle within the established network of connected
devices. New system entrants are handied immediately and in a deterministic manner.

* Number of users: Each Opticom intersection radio has the ability to connect simultaneously
with more than 100 vehicles within its range of communications; an urban center may be
expected to have a large number of emergency vehicles requiring service within the network at
any one time and for the mix of vehicles to be constantly changing. The capacity of the
intersections’ radios to reliably establish and maintain communications with over 100 vehicles
offers a particularly robust solution. Note: These limits apply to individual radio nodes; there is
no limit to the number of vehicles or intersections in the overalf Opticom system.

* Secure, reiiable data transfer: The Opticom radio breaks the signal into message packets that
are continually “hopped” between different frequency bands and time slots based on
proprietary algorithms to improve security and performance. The RF portion of the message is
Manchester-encoded. The message structure and protocol is not published. This makes locating
and locking onto a transmission by an unauthorized user extremely difficult and successful
decoding very unlikely. Each message is transmitted three times per second to ensure against
data dropouts. The use of a frequency-hopping, time-division method of access also eliminates
the possibility of interference from public and private networks (e.g., Wi-Fi) transmitting within
the same 2.4 GHz operating band.

* No single point of failure: The fully distributed nature of the signaling radio ensures that even if
a single node should fail, the rest of the priority system will be unaffected and will continue to
operate normally.

* Compatibility between TSP and EVP operations: The Opticom system uses the same radio
system for all priority control applications (e.g. including TSP and EVP operations), ensuring
seamless interoperability.

* Autonomous/self-establishing: Eliminates the need for intersections or vehicles to know the
communications addresses or geographic locations of other intersections or vehicles. This is
especially convenient for mutual aid and it greatly reduces the time associated with system
setup and maintenance.

2.1.4 Cellutar-based priority control solutions

GTT has extensive experience deploying cellular-based priority control solutions, including in both New
York City and Washington D.C. While these systems can be very efficient in the right circumstances, they
do create several disadvantages compared with a dedicated, purpose-built radio:

* Intimes of significant crisis, cellular networks tend to get overloaded and “collapse,” making
them an unreliable communications mechanism
s Cellular necessitates a recurring cost



¢ Cellular is vulnerable to the technology evolution path of the carrier (e.g., dropping 26 to free
up bandwidth for 4G) exposing the user to the need for a hardware technology retrofit and
potentially significant increases in recurring costs

¢ Unless advanced algorithms are employed (such as with GTT’s cellular-based systems),
transmission fatency can be very unpredictable and problematic

2.2 Vehicle Equipment

The vehicle components of the GPS-enabled Opticom priority control system consist of the Opticom
radio/GPS vehicle unit with the embedded 2.4 GHz radio and the Opticom radio/GPS antenna (reference
section 9.2).

The Opticom GPS vehicle unit’s primary functions are to query the internal GPS receiver for the vehicle’s
current latitude, longitude, speed and heading; and to pass the information along with the vehicle’s
unique identification information, to the internal Opticom radio for transmission to receivers located at
priority control-equipped intersections. The Opticom GPS vehicle unit also gathers and routes vehicle
data to the internal radio, configures the GPS module for optimal performance and monitors the
vehicle’s interfaces, such as AVL inputs, left and right turn signals and activation and deactivation points.
By monitoring the vehicle’s turn signals, the system is able to provide advanced turning movement
information to the controller, enabling it to optimize the vehicle’s progression through the intersection
{including bringing up advanced greens for left turns and activating queue jumps).

Some of the key vehicle equipment features are as follows:

» 4 configurable outputs, used for example to signal other on-board equipment, such as the AVL
or to actuate user-defined indicators.

¢ 2 configurabie inputs, which can be used to monitor other on-board equipment for status, such
as additional door switches, bell cords, etc.

* Multiple indicators for GPS status, radio link status, power-on indication and priority enabled or
disabled status. While these indicators can also be used by the vehicle’s operator to identify
acceptance of the request by the intersection equipment or priority request conflicts at the
intersection, GTT always recommends that vehicle operators drive the intersection lights (e.g.,
red/green) and not be distracted by in-vehicle equipment.

e 1708, RS-232, Ethernet and USB communications ports for communications with other on-
board systems, such as AVL systems and/or passenger counters or for communication with the
Opticom CMS for data or software updates or log retrieval.

¢ Vehicle identification encoding — Unique identification for each vehicle allows the system to
enable or disable priority for individual vehicles or groups of vehicles.

e Additional GPS output in NMEA format for other on-board uses.
e Available Windows™ configuration and maintenance software.

» Configurable remote activation mode, which allows the system manager to select either a logic-
high or logic-low setting; or a logic transition from either high-to-low or low-to-high for
activation of the priority request. This greatly eases integration with on-board systems.



» Configurabie operating mode of disable inputs, which allows the system manager to select
either a logic-high or logic-low; or a logic transition from either high-to-low or low-to-high for
disabling of priority requests. This greatly eases integration with vehicle systems.

* System activity logging.

2.3 Intersection equipment
The intersection portion of the Opticom priority control system consists of two main components:

1. The Opticom multimode phase selector iocated in the cabinet of the controlled intersection
2. The Opticom intersection radio located on the controlled intersection’s mast arm

Section 9.1 provides the detailed specifications for the GPS-enabled Opticom intersecticn equipment.

The phase selector is the heart of the system. It collects vehicle information via the radio receiver. Based
on various pre-provisioned or default settings, it then decides which vehicles are eligible for priority and
within the eligible set, which vehicle should be granted priority at that point in time. It then
communicates directly with the intersection’s controller via discrete outputs to initiate the appropriate
action. The phase selector also includes RS-232, Ethernet and USB capabilities, which greatly simplifies
connectivity within the traffic cabinet and enables remote management and software upgrades. Over
the 50-year history of the solution, Opticom phase selectors have been used successfully in all major
brands of traffic controllers, both domestically and internationally.

The Opticom intersection radio is another key component of the intersection system. It transmits a
beacon every 1/3 of a second to let other equipped intersections and vehicles within its radio range
know that it is on the air and ready to respond. It also receives data transmitted by equipped vehicles
within its radio range and relays this information to the phase selector for processing and to other
system-equipped intersections within radio range. The Opticom intersection radio also contains a GPS
unit which is used to obtain location and timing information from GPS satellites. This signal is also made
available to other devices in the traffic cabinet.

The Opticom auxiliary interface panel (AIP - included with this proposal) is an extension of the phase
selector to provide additional I/O — including ports to monitor signal phase and additional outputs to
drive up to 16 preempt phases (4 phase selector, 12 AIP).

2.4 Opticom Central Management Software (CMS)
The Opticom CMS was first introduced in 2009 and has been deployed in over 100 customer sites.

CMS provides seamless, remote management of an Opticom priority control system from the traffic
management center, transit operations center, or emergency management center {or from other
locations). This unique software solution provides the ability to manage multiple generations of the
Opticom system from a central site (or optionally, directly at the intersection}, resulting in operational
optimization and reduced maintenance costs. The CMS utilizes the customer’s existing communication
networks at the intersection to connect with the Opticom phase selector and optionally can connect
with the Opticom vehicle equipment over a customer’s existing cellular or Wi-Fi network.

With CMS, the System Manager can:

* Manage equipment inventory, configuration and system security. Data regarding the state of
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configurable intersections, vehicle parameters and firmware versions can be retrieved and
adjusted, all from a central facility.

Maintain system performance, both proactively and reactively. CMS provides for system
optimization through parametric updates, as well as fast, easy firmware updates from a central
lacation.

Manitor usage across the system and at each intersection and vehicle. Data reflecting priority
control performance, including intersection and vehicle states during current and past events, is
continuously retrievable via communications networks connected to the intersections and/or
vehicles.

2.4.1 Key Features of CMS

Remotely connects to intersections’ phase selectors over a customer-supplied network, to
permit centralized configuration of system parameters.

Remotely connects via Wi-Fi with Opticom-equipped vehicles when in their garage or depot or
over a cellular connection.

Provides a repository for system configuration data (files), to permit bulk updates of phase
selectors and vehicles.

Audit trails - Tracks and reports changes to priority control settings, inciuding when and by
whom; and restoration support if a change needs to be backed out.

Provides overall system level security by the use of regional coding plans, to allow for control of
which vehicles and agencies are permitted to activate specific intersections. Access can be
controlled down to individual intersection and vehicle granularity.

Provides remote access to perform proactive maintenance when reports indicate a system
anomaly, for both vehicles and intersections.

Aggregates intersection and vehicle activity logs, to permit detailed analysis and reporting.
Provides remote access for troubleshooting and correcting system failures, for vehicles and
intersections.

Provides remote firmware updating, for vehicles and intersections.

Provides usage reports at the overali system, agency, vehicle and intersection level.

Provides a central repository for system activity and performance indicators. These can be
analyzed at the system, agency, vehicle, or intersection level. This data can also be used to
determine the transit time of specific vehicies between priority control points.

Evacuation Mode: This optional package allows the user to designate evacuation corridors on
which specific vehicles {typically transit buses) will automatically have their priority elevated
when evacuation mode is active. This gives these vehicles faster passage through intersections,
to allow the faster movement of passengers in the case of major events or emergency
evacuations. CMS allows evacuation corridors to be identified in advance and then activated
automatically based on date and time; or to be activated manually.

CMS, using TCP/IP-based messaging provides push notifications of priority control events to
external systems, such as an ATMS or video surveillance systems.

Time Plans: The Opticom priority control aigorithm (resident on the phase selector} incorporates
the ability to modify priority control parameters automatically, based on the time of day, day of
the week, specific dates, specific vehicles, specific intersections and/or relative and directional
priority. For example, approach maps can be modified based on time of day to increase the
activation distance to overcome rush hour congestion impacts on emergency vehicles, or
directional priority can be given to transit during rush hour. Time plans can be programmed
uniquely at each phase selector using CMS.
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2.4.2

Provides alerting via SMS or e-mail if anomalies have been detected or pre-defined thresholds
have been crossed.

CMS security configuration to grant different access rights to different users (e.g., admin
read/write, read-only, etc.), including defining login credentials such as user ID and passwords.

CMS report generation — Built-in reports

CMS currently generates the following standard reports:

System Usage report
The System Usage report is a report of all preemption/priority requests on the entire system.

The user can determine which dates, priority levels and jurisdictions are included in this report.

Agency Usage report
The Agency Usage report identifies per agency usage across the region or within selected

jurisdictions. This information can be used to monitor preemption/priority activity by agency
and as a percentage of the overall system’s usage.

Note: Only agencies with granted preemption or priority calls within the selected intersection
jurisdictions and date ranges are included in the report.

Unregistered Vehicles report
The Unregistered Vehicles report lists all preempts or priority calls attempted by vehicles not

registered in the Opticom CMS database during the selected date range.

Unauthorized Vehicles report
The Unauthorized Vehicles report lists preempts or priority calls attempted by vehicles not

authorized by the intersection’s security settings during the selected date range.

Long-call Duration report
The Long-call Duration report lists all calls where the duration is abnormal and potentially in

need of adjustment. For example, if a particular vehicle appears on this report consistently and
at multiple intersections, the vehicle’s disable function may not be working properly.

inactive Vehicle report

This report identifies vehicles that have not had any priority control activity for a
predetermined amount of time. This can also be used to identify relocated, failed or disabled
vehicles,

Event Log report
This report summarizes CMS’s event log entries. For example, the report can be used to notify
system users of errors and warnings detected over a period of time.

Top Preempted Intersections report

The Top Preempted Intersections report identifies intersections with the most granted
preempts or priority calls within the selected date range. Activity is calculated for all
approaches of an intersection and all priority levels.

tnactive Intersection report
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This report identifies intersections that have not had any priority control activity for a
predetermined amount of time. This can also be used to identify failed or disabled
intersections

See section 10 for images of the CMS screens used to generate, refine and schedule reports. CMS also
captures the raw log data from vehicles and intersections.

Vehicle ID

Vehicle type

Position

Speed

Heading

Priority level

Estimate time of arrival {ETA)

Name of intersection

Date

Start time

End time

Duration

Channel (intersection only)

Agency

Conditional priority

Preempt made

Authorized (intersection only)

Green time — if green sense purchased (intersection only}
Final green status — if green sense purchased (intersection only)

The data listed above can be viewed directly in CMS and can be sorted and filtered as needed to extract
the appropriate view. A pivot table capability is also available, to permit highly-customized reports
utilizing any of the data collected by CMS. Generation of reports can also be automated to alert users via
text messaging or email.

2.4.3 CMS report generation — User defined reports
CMS allows the user to export data (e.g., fogs) for analysis outside of CMS. A common method is to
export the data to Excel for further manipulation and analysis.

Future customer-specific reports can be developed quickly. The following are examples of reports that
could be generated from the data collected by the Opticom system:

Number of preemption requests by vehicle class
Intersection crossing speeds by vehicle class

Top vehicles by preemption requests

Bottom vehicles by preemption requests

Top intersections by preemption requests

Fastest intersection crossing times by maximum speed
Slowest intersection crossing times by average speed
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e Preemption denials

2.4.4 Regional coding plans

The ability of CMS to manage illegal and unauthorized users goes far beyond simply detecting and
blocking the offending vehicles. When first introduced in 2009, the principal purpose of CMS was to
manage coding. In the seven years of deployments since it was first introduced, CMS functions related
to coding management have undergone continuous advancements.

The first step in any effective coding scheme is to be able to define and manage a regional coding plan,
thus allowing consistent and systematic management of coded vehicles both within and outside of the
local jurisdiction. Figure 4 in section 10 shows the CMS window used to enter and manage a regional
coding plan. Vehicle ranges are defined for each agency and class of vehicle and then as vehicles are
added, they are given a slot in the agreed upon range. Once these codes are defined, the user then
determines how rigorously the coding rules are to be enforced for each agency. This can range
anywhere from a wide open system (all vehicles are able to activate the system} to only specific vehicles
and classes being allowed to activate the system. Given that many jurisdictions participate in mutual aid,
it is important to have a mechanism for controlling vehicles entering the jurisdiction that may not be
directly under the jurisdiction’s control. CMS allows the user to define mutual aid partners and control
how they use the system (see Figure 5).

Periodically, it's necessary to lock out certain vehicles, either for maintenance reasons or because a
vehicle or vehicle unit was stolen. Figure 6 illustrates how CMS can be used to block specific vehicles
from activating the system.

Once the system is configured, it can then be used to manually or automatically provide notification of
unauthorized vehicle attempts to activate the system. Figure 7 illustrates a typical report identifying the
time of the request, the intersection, the direction, the code used and whether or not preemption was
granted.

Figure 8 illustrates the appearance of unauthorized requests when real-time priority control activity is
being monitored. By providing these functions, the Opticom system does much more than simply
capture illegal requests; it allows agencies to provide a fully-managed and secure environment.

Note: CMS is a management tool and it does not participate in the real-time processing of priority
requests between equipped vehicles and intersections.

2.5  Opticom Analytics (Optional — excluded from this proposal)

In response to customers’ requests to leverage the wealth of information collected by the GPS-enabled
Opticom system, GTT has developed a SaaS-based analytics package that allows agencies to identify
bottlenecks in overall system performance. This powerful tool can be accessed from any browser.

As with any system, the operational environment of EVP (or TSP) can change gradually over time,
resulting in the system operating at less than peak performance through no fauit of the EVP system
itself. Given the complexity of the vehicle and intersection environments in which EVP operates, it is
common for changes not directly related to EVP to unexpectedly impact the performance of the EVP
system. Examples of such changes could include changes in pedestrian crossing times at an intersection,
changes in traffic patterns that exceed the original assumptions used when the EVP system was initially
configured, changes in timing plans, etc. The EVP system may be overlooked when such changes are
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made. Without an easy tool to flag these bottlenecks as they are introduced, the impact to performance
may go unnoticed over time. Classic methodologies such as measuring overall travel times, may or may
not be able to indicate an issue (especially on infrequently travelled routes), but they won’t pinpoint the
source,

With the Opticom analytics tool, the bread-crumbing feature of the Opticom GPS system is used to
measure system performance to expectation in 1 second granularity, instantly flagging unexpected
behavior. Because the tool looks at the problem from a user (e.g., Fire/Transit) perspective, a change
that may look harmless from an individual intersection or bulk traffic perspective, may look very
different from the perspective of an agency with very different requirements from a “traffic”
infrastructure perspective.

To simplify access to the data by individual agencies, the data used by the analytics tool is collected and
stored on individual vehicles. This avoids the need for an agency to burden the traffic department with
continual requests for performance data. When an agency’s vehicle returns to the station, the data is
automatically uploaded via Wi-Fi to the “cloud” and used for analysis. Cellular can also be used, but the
use of Wi-Fi eliminates the recurring cost of cellular networks. Once in place, the Wi-Fi network can also
be used to modify the configuration and to provide software updates on the Opticom-equipped
vehicles.

The analytics tool is not included in this proposal, but would GTT would be happy to provide more
information and an all-encompassing proposal if/when appropriate.
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3.0 Opticom GPS system operation
Operation of the Opticom system is as follows {reference Figure 2).

When a vehicle’s Opticom Vehicle Unit (1) is activated upon vehicle power-up and comes within radio
range of an Opticom intersection radio {4}, the vehicle continuously transmits its location, heading,
speed, turn-signal information and identification on a frequency channel and time slot automatically
assigned to it by the Opticom radic network {3). The Opticom intersection radio {4) relays the received
priority data to the Opticom phase selector (5) located at the intersection. The phase selector (5)
receiving this data compares the locations received {once per second) with a stored approach map. If
the received message is from an authorized vehicle, if that vehicle is within the predefined intersection
approach map and if that vehicle is the highest priority vehicle requesting priority, the phase selector (5)
communicates the request for preemption to the traffic controlier (6} over signaling wires at the
intersection, which activates its aflgorithm and requests the signal (7).

As soon as the vehicle exists the pre-defined approach zone (typically the intersection center line}, the
phase selector drops the request to the controller.

3.1 Minimizing the effect of priority requests on other vehicular traffic

The following capabilities and parametric settings allow the Opticom GPS-enabled priority control
system to offer optimized system response to vehicle priority requests, with the minimum possible
impact on other vehicular traffic.

» Relative (class) and directional-based priority ensures the right vehicle gets the green. This
capability allows the preemption behavior of the intersection to vary based on either the class
of vehicle requesting the intersection, the direction from which the call originates, or a
combination of any or all of these factors. These configurable rules allow the system operator to
optimize and define the performance of priority service for each intersection and can include
the following factors:

o Activation ranges can be based on the class of the vehicle.

o Contention between simultaneous competing requests from multiple vehicles at the
intersection can be resolved by the class ievel of the vehicle or direction of travel. This is
termed relative priority and the Opticom system allows 15 levels of priority {classes)
each for high- (typically emergency vehicles) and low- (typically transit vehicles) priority
vehicles.

» Limit-low activation or “lock-out” enables the ability to limit the number of priority control
requests that can be made to an intersection within a selectable time period. This feature, called
limit-low priority, can be configured independently for each approach to an intersection and is
typically used in transit applications during high traffic periods.

* Time plans to modify system’s behavior as a function of time of day or day of week enables
activation points or ETAs (as well as virtually any system configuration parameter) to be varied
by time of day and or day of the week. This allows the system operator to optimize priority
operations based on known or expected traffic volumes or other factors, which can vary with
the clock and calendar.

¢ Logging of all priority activity (for analysis, system optimization and performance measurement)
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allows the system operator to analyze performance data for intersections with a focus on
possible controller timing optimizations, or Opticom parametric settings. For example, if the
operator determines that green phases are being activated sooner than required, based on
vehicle speeds and intersection timing, the range point can be moved in to minimize the time
taken from side streets.

ETA-based triggering of the call request allows the system to adapt to changes in traffic flow
rates automatically. Slow travel speeds will result in an activation closer to the intersection
versus what a faster vehicle would have. This automatic adaptive behavior contrasts with a fixed
distance trigger point, which is optimal for only one speed. Further, the ETA trigger can be set so
that enough time is allotted for worst-case timing return to green and pedestrian clearances,
without the need for additional buffer time due to approach speed uncertainty. This ensures the
minimum preemption green time is used. ETA can be set up to 256 seconds.

Turn-signal-dependent mode allows for more precise system control at the intersection, based
on the vehicle’s turn-signai state. This information is transmitted to the intersection, where the
Opticom phase selector uses this information for two separate features:

o The intersection that the vehicle is approaching can relay the priority request to the
nearby intersection in the direction that the vehicle will be turning, to reduce
coordination impacts and missed preemptions on short blocks.

o The outputs of the phase selector can also be varied depending on the state of the turn-
signal, allowing different greens to be displayed depending on the intended direction of
the vehicle {left arrow, right arrow).

Call bridging links the priority requests of two vehicles traveling in the same direction and in
close proximity to one another, This is applicable to EVP systems and prevents the intersection
from momentarily dropping the green in the direction of travel between vehicles.

Call forwarding is a feature that allows the preempting vehicle to call not only the immediate
intersection in the direction of its travel, but also have that intersection forward the call to the
next intersection in the downstream path. This extends the preemption range of the vehicle and
is often used for vehicles such as VIP motorcades where a pre-cleared road is desired long
before the preempting vehicle arrives for security reasons.

Approach zones are geographical areas drawn on a map via mouse clicks in CMS that determine
when a vehicle is to be considered “on approach” to an intersection. These can be built up to
take on virtually any shape. By varying the length and width of these approach zones, more
precise control of the intersection can be achieved to provide both more reliable control of the
intersection and reduced impact on other vehicular traffic.
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4.0 Summary

GTT has a proven track record of working in partnership with customers and third-party hardware and
software vendors to ensure that the priority control solutions deployed are always the most effective,
efficient and feature-rich solutions available on the market today. GTT also designs solutions to evolve
with the customer’s needs and support backwards compatibility to minimize stranded investments.

GTT has developed a very broad portfolio of priority control products and has a long history of
performance, enabling the ability to provide the sofution that best fits a particular need.

GTT believes that the GPS-enabled Opticom solution proposed will provide the City of Lawrence with
years of trouble free EVP performance that exceeds expectations. GTT therefore requests that the City
of Lawrence consider this solution to meet the EVP portion of the City’s requirements.
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5.0 Case Studies and References

The case studies and reference list beiow includes customers that have utilized GTT as their prime
contractor for both GPS/radio-based projects. Piease contact GTT if you would like any further
information concerning these references or any other references.

Contact Name, Fhone & el |0

addrass

City of Hudson FD

Baob Carter Phone: 330-342-1870

Model: Preemption/Priority

Milford OH 45150

Daniel. Mack@miamitwpeh.gov

40 South Oviatt Street 12-31-2014/18 vehicles . g :

Hudson OH 44236 Emaii: bcarter@hudson.oh.us Racic/GPS Unit

Miami Township Fire & Rescue Dan Mack Phone: 513-248-3700 Model: Preemption/Priori
5888 McPicken Drive 2-27-2009/20 vehicles Email: ; . it

Radio/GPS Unit

Liberty Township FD
6682 Princeton Glendale Road
Liberty Township OH 45011

$-25-2010/18 vehicles

Mickey Smith Phone: 740-538-2021
Email: msmith@libertytwp.org

Model: Preemption/Priority
Radio/GPS Unit

Masaon City Fire Department
350 5th 5t SW
Mascn City 1A 50401-3822

5-31-2012/21 vehicles

Bob Platts Phone: 641-421-3640
Email: bplatts@masoncity.net

Model: Preemption/Priority
Radio/GPS Unit

lona-McGregor Fire Rescue
6061 South Pointe Boulevard
Fort Myers FL 339193

10-2-2009/60 vehicles

William Efliott Phone: 239-433-0660
Email: welligt@ionafire.com

Model: Preemption/Priority
Radio/GPS Unit
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5.1

Broward County, FL: TSP & EVP project

Broward County Traffic has installed Opticom GPS-enabled equipment in over 689 of their intersections.
This project took place in phases, over the last 14 years. Opticom is used to support EVP for the 31
communities within the county. Cities such as Fort Lauderdale, Hollywood, Pembroke Pines, Sunrise,
Plantation and Coral Springs, as well as others, continue to implement the Opticom system within their
emergency response fleets, with over 250+ emergency vehicles now equipped.

Because of the successful EVP implementation, Broward County Transit initiated its own efforts to
expand the use of the Opticom system for transit operations. GTT, working with Broward County Transit,
supported the implementation of GPS equipment on 225 of its buses across two phases.

These combined projects have included performing the following tasks:

1. Completed vehicle surveys to determine the optimal vehicle equipment placement, activation
points and deactivation points. This task also included the planning needed to integrate TSP into
an upcoming CAD/AVL implementation.

2. Developed the coding plan needed to facilitate tracking of emergency and transit vehicles
throughout Broward County.

3. Completed vehicle instailation and turn-on services for TSP & EVP vehicles.

4. Performed vehicle installation and maintenance training for Broward County’s fleet
maintenance personnel.

5. Developed and implemented an on-site vehicle logging/verification system that enables vehicle
performance monitoring at the maintenance depot (for TSP).

6. Completed a vehicle documentation package, including all manuals, warranty information, user
information and contact information.

7. Developed the intersection and vehicle Verification & Validation Test procedures used to
document installation and performance compliance.

Contacts:

Mike Manchi Scott Brunner

Broward County Transit BC Assistant Director, Traffic Engineering

Project Manager 2300 West Commercial Blvd.

Work Phone: 954-357-8363 Fort Lauderdale, FL 33309

Mobile Phone: 954-553-0590 Work Phone: 954-847-2617
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5.2 Case Study: Faster and Safer: Opticom’s GPS Preemption System Helps Emergency
Responders on the Las Vegas Strip

OPTICOM -«

Faster and Safer- Opticom’s GPS Preemplion System Helps
Emergency Responders on the Las Vegas Strip
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5.3 Case Study: Brookhaven, NY Upgrades to Maintain Fast, Safe and Affordable
Emergency Response

CASE STURY

OPTICOM |-

Town of Brookhaven upgrades to Opticom™ GPS to
maintain fast, safe and afforclable emergency responag
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CASE CTLIDY
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5.2

Case Study: Bellevue, WA Improves Maintenance, reduces operating costs

CASE 8TUDY

OPTICOM | -1
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reduces operating costs
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6.0 GTT Personnel

Jessica Myran

Client Services Director

Email: jessica.myran@gtt.com
Desk: 651.789.7312

Mobile: 651.497.9000

1
Steven Carleton
Technical Project Manager
Email: steven.carleton@gtt.com
Desk: 651.789.7303

Mobile: 612.454.9394

Kyle Holgate

Technical Service/On-site support Engineer

Email: kyle.holgate@gtt.com
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7.0 Description of Services

The project plan below represents the list of activities and timing associated with equipment delivery,
installation, deployment and training. The current project plan assumes a start date of June 1%, 2017.
However, this start date can be moved up or pushed back, based on the timeframe required by the City
of Lawrence. Regardless, GTT is more than capable of completing these activities within the 90-day
window specified and has completed much larger projects in less time.

Lawrence, Kansas EVP

1
!

12 ]

Task Name

§Dusaﬁc;$tan {Finish
i i

i

1 [cmtract Award

7% Transition To €3

Transition to Client
Services

1day Thu Thu
§/4/17 e8fif17

2 %Nesuﬁatiom& 1 The
}Maming days 6/2/17 6/15/17
S Propase project Plan 5 days Fri Thu
and get instaliation 6/2/17 &/8/17
Quotes
4" contract for Sdays fri  Thu
instaliation services 6/9/17 6/15/17
5 pmplementation Plan 37 Mon  Tue
days 6/19/17 8/8/17
6 | installation Kick-off 2 days Mon  Tue
6/19/17 6/20/17
...
7 nstallations 3s Wed Tue
(Intersections) days  6/21/17 8/8/17
871 Instaltations 35 Wed Tue
| (Vehictes) days 6/21/17 8/8/17
9 [Project Completion & SdaysWed  Tue
Acceptance 87217 8/8/17
170 | Acceptance Test&  5days Wed  Tue
training B/21\T B/8AA7

5 days Wed Tue
B/9f1T 8j15/17

Sdays Wed  Tue
BT 8515017

podo e rn lvwan Dneed  licemt lespr Lot e lvesn  laseued lasmanlaosns |

Contract Award ¢ 6/1

Negoetiations & Planning
W

Propass project Plan and get Installation Quotes

o
Contract for installotion services
=

Implementation Plan

Instaflation Kick-off

@ 6720
installations {Intersections)
e e e, — ]
instailations (Vehicles)
[ e e s ]
| e |
Acceptance Test & tralning
» 8/8
Transition T €S
| e |
Teansition to Client Services
i 8/15
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8.0 Pricing

:;’_:?;‘f URBAKL VAAPAIE TELANULE A IES Proposal

Direct Custamer

1% Mudel 764 multimode phage selec or ] 90000 | 8 108.000.00
120 Model 768 aufliary intartace: pariel 5 21056 | § 25,287.20
120 Model 3200 sar e 1 ast-moziat radio receiver E 110049 | $ 132,000.00
1 interseetion cabie {GPS, 360 ft rol} 1 758 |3 7258
i interser.on cat*e (GRS, 1,000 ft roil} 5 51513 | % 515.13
3 Intersecton cable (GHS, 3,500 ftr roll} $ 130400 | 5 11,736.9G
Vehicle componants:
40 Maded 2109/2101 “erles vebi e kit s 150000 % 60,000.00
Back-office components:
125 Central Monag i (C8AS - par oarsection] 5 250 |5 2.B12.30
Servicas:
1 200 ety Lritersection. andior vehichs) 1 10,7347y | 5 10,734.75
1 Prject manacement 5 EEA00.00 | 5 10,400.00
120 Installation, intersections [GFS - includes hord snd saft H 1,300.00 | $ 156,000.00
40 Instnilation, wehicie compirter fincludes hardware and - ftware configumtio:) 5 90000 |5 36,000.00
1 {Imizallation, CMS software $ 5400.00 | S 5,400.00
1 Travedng 1up to 1 weel ob- e il TEL) S 1000000 (S 000,00
Softwars maitensnce:
| 1x Annual SW enalnt: CMS s 1088 |8 2,10538
Proposai notes:
Real wethic anafytics a2 avallable a1 2 srvice for an adifition s vost of $10. vek defmonth. Requires celiutar and/or Wi-Fi eonneeLvity St each ve hicle {0t included).
Omamrr mdmhvummafmpefmﬁm proposal and therefure not zuced,
dlation has been incuded, buy ifset Sdreonty teems apply ance instoliation has basn enmpleted.
Safeware maktitenahce has been induded for year 1 onfy, dates i futtsre yesrs may wary. Optlonally, cestorner n-wpayforupmm:vurs.phm,atmrlm
ubwmtsfarmofmuwuw:lbeﬁ-ﬁm .i-w—v, .gwr-m#m_ - — — — |

8.1  Pricing Notes

¢ Data communication fees are out of scope for this proposal and therefore not included.

¢ Installation has been included, but standard warranty terms apply once installation has been
completad.

* Software maintenance has been included for year 1 only. Rates in future years may vary.
Optionally, customer may pay for up to five years up-front, at year 1 prices.

e Labor rates for out of scope services will be $150/hour, plus travel. All labor rates are subject to
change.
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8.2  Terms and Conditions

In the U.S. and Canada, terms of sale are net 30 days and apply from date of invoice, contingent upon
credit approval and acceptance by GTT.

All prices are in U.S. Dollars, except as indicated otherwise {above).

This proposal supersedes all previous proposals for this project and if applicable, this customer.

All orders following this proposal are final and not subject to change or canceilation unless identified
as cancelable, tentative or contingent on the purchase order or agreement between GTT and the
purchaser.

Pricing is based on the complete solution being procured on a single purchase order and/or
agreement. Prices may vary if quantities ordered are less than originally quoted. Errers and omissions
will be rectified with no penalty to GTT or the purchaser.

The shipment must be inspected prior to acceptance and claims for any loss or damage filed by the
consignee with the carrier within fifteen days of delivery, in accordance with current I.C.C.
regulations. Any claims of shortage must be based on complete inspection of the shipment and
accompanying papers; and reported to Global Traffic Technologies’ customer service department
within 30 days of receipt.

Quote is based on information provided by the purchaser. GTT is not responsible for any shortage or
excess quantity of material required. Pricing is good for the corresponding contract or indicated order
release associated with the authorized price quote only. Pricing expires as indicated above.

Where conformance to a country's, province's/state's, local municipality's or other applicable
agency’s specifications {or special provision) is a condition of acceptance of Global Traffic
Technologies' shipment, the purchase order must so indicate, in addition to listing the specific
requirement(s) concerned.

Purchaser is responsible for ensuring that the traffic infrastructure, including the traffic controller, is
compatible with the purchased products and correctly programmed.

Any products or services not explicitly quoted above are hereby excluded (i.e., out of scope), except
that all software purchases require at least one year (first year) of software maintenance, which is to
be invoiced in advance of use of the software.

Shipment is made F.Q.B. factory, prepaid, to the indicated destination within Canada and the 48
contiguous states within the United States. Shipping outside of Canada and/or the 48 contiguous
states within the United States is not included. Routing is at the shipper’s option. Where special
routing, express or air shipment is specified by the purchaser, the cost of premium routing will be
added to the invoice.

National, state/province and/or local sales and use taxes, or other similar taxes imposed by law, will
be added to the invoice unless a waiver, exemption or permit has been granted, with notice filed with
Global Traffic Technologies and a permit number shown on the order.

Material specified on this quote must not be shipped to, or installed in, any other country than that of
the warranty customer specified on this quote.
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When sold to a reseller, materials and services quoted are for resale only. By issuing a purchase order
for this quote, dealer/reseller accepts responsibility for only selling products to end-users as
permitted by federal, state/provincial and local laws to utilize the product. Global Traffic Technologies
reserves the right to have fult visibility of all documentation and contracts, including quotations and
commercial proposals associated with this project.

' requirements of the end-user, including, but not limited to, color, configuration, quantities,

When sold to a reseller, Global Traffic Technologies assumes no responsibility for determining the

accessories, installation or use. Global Traffic Technologies disclaims any obligation of any purchaser,
including that of delivery.

By issuing a purchase order against this quote, purchaser certifies that use of the Giobal Traffic
Technologies' products are permitted by federal, state/provincial and local laws.

Where Global Traffic Technologies' North American variant has been requested, purchaser
acknowtedges that north American radio equipment is certified to North American standards {e.g.,
the FCC) and not international standards (e.g., ETSI). Purchaser has specifically requested the North
American variant and accepts all responsibility for obtaining the necessary waivers from the
appropriate agencies in the country in which the equipment will be operated, before the equipment is
installed and/or made operational; and purchaser accepts all associated liability for not doing so.

The standard Opticom product warranty is five (5) years from the date of shipment from the GTT
factory, however some models vary. Purchaser is responsible for obtaining information specific to
what is being purchased. Warranty information can be found at: http://www.gtt.com/?s=warranty.
Extended warranties are available for some models. Contact Global Traffic Technologies for more
information.

If ongoing services have been proposed (but hosting services have not), pricing assumes customer will
host CMS and give GTT remote access.

For services, a signed master services agreement (MSA) must accompany the order; for software, a
signed software licensing agreement must accompany the order. Terms and conditions can be found
at: http://www.gtt.com/servicesagreement/ and http://www.gtt.com/software-terms-conditions/.
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9.0 Appendix A —Technical data sheets
9.1  Opticom GPS System Intersection Equipment
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9.2

Opticom GPS System Vehicle Equipment
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9.3  Opticom Model 764 Multimode Phase Selector
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9.4  Opticom Model 768 Auxiliary Interface Panel
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95  Opticom Model 1070 GPS Installation Cable
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10.0

Appendix B — CMS Screenshots
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Figure 4. CMS regional coding management.
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Appendix C — Warranty Information

Tu protect the purchases made by its valued casiomers :nd o3 demonstration of the superh
quaiity of its Opticom products, Glabal Yraffic Technologies, LLE {*GT17} uffers a robust
wirramy program with its Opticom product line, pursuant to the terms and conditors herein,
Thiz warranty = made for the exclusive benefit of the original end-user castomer and shall not

auerue to the berefit of any other user, third party or dealer, unless otherwise regaired by law,

The Opticum warranty includes all Opticom hardware products sold to an end-user custamaer,
with coverages a3 folfowy:

Years 1-5

Showld on Opticum compenent fab witha the first five years aPer purcnase, GTT will repair or
replace {at GTY'5 diseretion) the product at no chamge 1o the end-gser casiomer,

Years 6-10

showuid 0 Optizom composent fa: within years 6-10 after puschase, 6T will repais ur replace
{at GTTs discreion} the product for a fiee of 257 of the hen current Bt price. All repairs carry
a ure-year warranty.

Extended Warranty
For an up-front fee of 15% of the originut purchase price, any end-user customer riay elect to

extend the “Years 1-5” warranty to a ten year warranty, meaning shauld an Optivom
component Fall within the 75 st ten years after purchase, GTT will reparr or replace {at GTT's
discretion) the product ¢t no charge to the end-user customer,

Nete: Opticom 795 eriticrs ore exciuded from the “Years 6-107 und “Exterded Warranty”
sectons of this warranty program.

Cptiorm™ ged the ST oge mark ame frademarks of Gicha. Traffic Technologies, LLL; i G2oba Traffic Technolagies LIC WK,

Alb 7 zhte resanved. waw 2 com. M- 100008040
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Exciuzive Limited Warranty: GTT warrants that during
the warranty period described abowve, its Opticom
syste-n wi dewwer the same feve’ of system opiratiity
andd functiona’ty as defmed in the poliished GTT
specifications apphicabie to the versoa of components
punchased. THS WARRANTY CONSTITLTES THE SOLE
AND EXCLUSIVE WARRANTY RELATING TC THE OPTICOM
SYSTEM SOLD OF MANUFACTHRED BY GTT, GTE MAKES
N OTHER REPRESENTATION OR WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED. WATH RESPECT TOITS
OPTHCOM SYSTEM. GTT SPECIFICAELY EXCLUDES AND
DISCLAIMS ALL OTHER WARBANTIES REGARDNG ITS
CPTICON SYSTEN, WHETHER EXPRESS, IMPLIED: OR
STATUTORY, INCLUDING ALL IMPLIED: WARRANTIES OF
MERCHANTABILITY AND FITHESS FOR A PARTICULAR
PURPOSE OR WARRANTIES ARISING FRCM A COURSE OF
DEALINGS OR USAGE OF TRADE.

Warranty Exctusions: This warranty skal’ not appy to {A)
incandescant lsmps (coafirmation kmps) o (8] to any
defect or impairment of aperaiity or fuseangty
vesu-king from or coused by: £1) aterat’zn. misuse,
incorrect instaifation, neglect of the system or domage
due to an accident; (2} repair or modificatian of the
systern by persons eot authorczed by GTT; {3} extreme
atmaspheric or weather conditions; §3) events or use
ouisida the normal or ant’ripated courze; or {5
Wnproper packaging or danage dur’ng shipment by the
end-user castomer oF party other than GTT. In add tica,
the Qpticom systers integrates an array of matched
ceengeanents. GTT has devgned, deve'oped and tested
Dpf oo system compaaants as part of a matched
comprment system. To ensura system 'ntegrity and
optima performance, the emitters, detecters,
radlos/GPS components, detestor cables, phase
selectors/discriminators and “ystem soitware muyst af be
GTT comnpoments. The use or Evegration of any GTT
system with any non-GTT coniponent skak void all GTT
W ias with respect to sueh GTT systam.

Sa’s and use of the Dpticom system & expressly
restricted to suthorized agerncies of yoveroment
custorrars, within their speeific jurisdictions. Kawever,
because the signal generated by the Opticom: system is
not exchisive, GTT dogs sot asmrant exclasve activabon
by purchaser. Author:zed users desi-ing to use o
coardinate uze of the Opticon system with that of other
jurisdictionz maust fiest olitain the pricr writtens approval
of each authorized user in the jurlsd'ction where use is
sought.

Remedies and Limitation of LiahiBy: in: the cuent that
any Ogticom system sold or anufactured by GTT fais
o conform o the terms of @TT's warrasty &= provided
herain, the origing end-user customer's exchisva
remerty shalt be fmited to the return of the aon-
ronforming grods to GTT for resair or replacement of
e non-conforming compoients, as deternined by GTT
in its sefe diorrerian. The cost of retor sh.ppng to 61T s
the resparsibility of the end- user oussemer, AF daims
for non-conformance or brecch aof warranty shall be
deemed waived, unless the nom-conforming components
are returned to GTT within 30 days of discovery of the
alfaged men-zonformasce. IN NO EVENT SHALL GTEBE
UABLE FOR AMY OTHER iNIURY OR DAMAGES,
INCLUDING WITHOUT LIMITATION ANY SPECIAL,
NCIRECT, INCIEENTAL, CONSEQUENTIAL, PUNITIVE OR
EXEMPLARY DAMAGES, LOST PROFITS, LOST BUSINESS
OPPORTUNITY, LOSS OF €000 WiLL, ATFORNEYS' FEES,
BAMAGE TO BUSINESS Oft BUSINESS RELATIONSHIPS OR
OTHER FORNS OF ECCNOMIC LORS ARISING FROM,
CONNECTED WITH, OR BELATIHG TO GTT'S ACTS OR
OMISSHONS, WHETHER FOR BREACH OF WARRANTY,
BREACH OR REPUDATION OF ANY CONTRACTUAL TERM
OR LEGAL DUTY IN CONTRACT, TORT, STATLTE OR
OTHER THEGRY OF LIASIUTY. In add™ioe, becauve GTT
systam:s are instalied by other parties and in a variety of
end-user custemer-specific appiitations, end because
GTT's prischusis ane used by trained professionals, unger
oftar extreme smergency conditions, GTT shall ot he
Fakle for any personal infury, wrong?ut death or property
damages raused oy or arsing Fom any alieged defacy,
re-conformance, or &ilure of s systems o function,
operala or perform, whether asserted in warranty,
oosvtract, tert o other thepey of liaboity, No actian,
regardiess of form, arislyg oot of or af'vging ether a
breach of any waranty or a breacy of any contractsa;
term or legal duty by 5TT may be brosgst more than
oo year after the cause of acEon acorues.

Warranty £laim Process: Contact your autharfed
Opticaom dealer, o7 contact GTT technica’ service at BoD-
2524510 o dovaryiaad 3 warranty & sery Tes request
formi at www.gtt.com. Outside of the United States,
please tortact our headguarters n 5t Paul, M at 651
7897333 for assstance in locating an authorred rapsic
Sariiity, servicing your courTy.

Severability: Should any partion of this warranty be
dechared veod or ctheswise rendensd without effect, the
FemaiTng provisions of the warranty shadl conticvie in
tul force and effect.

LCpt-rem™ ard the ST "ogo mark a7 trademarks of dloba? Traffic Technolog'es, LLC; © Wiaha’ Traffic Yechneloges, LLE 208N,
Alliights resended. wiwe gtt.com, 7500006040,
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Lawrence, Kansas Request for Proposal for GPS Traffic based Traffic Signal Preempt and Remote
Monitoring (RFP 1703, Project Number PW 1708), Section |ll Scope of Services, Requirement 5

As mentioned in the original proposal submission, GTT has extensive experience deploying cellular-
based priority control solutions, including in both New York City and Washington D.C. While these
systems can be very efficient in the right circumstances, they do create several disadvantages compared
with a dedicated, purpose-built radio:

* In times of significant crisis, cellular networks tend to get overloaded and “collapse,” making
them a less reliable communications mechanism than a dedicated radio, especially for EVP

e Cellular necessitates a long-term recurring cost

e Cellularis vulnerable to the technology evolution path of the carrier (e.g., dropping 2G to free
up bandwidth for 4G) exposing the user to the need for a hardware technology retrofit and
potentially significant increases in recurring costs. Even if such changes are warranted for a
period of time, there is still the inconvenience associated with a change-out.

® Unless advanced algorithms are employed (such as with GTT’s cellular-based systems),
transmission latency can be very unpredictable and problematic — this is especially critical in a
system like EVP

GTT has investigated the possibility of incorporating cellular-based redundancy into our existing
distributed GPS/radio-based priority control solutions, however when GTT performed failure
decomposition analysis on a hypothetical vehicle unit containing both an embedded cellular modem and
embedded 900 MHZ radio, the failure data (using typical average reliability data) does not support such
a configuration. Firstly, the motherboard (shared by both radios) is twice as likely to fail as any given
radio module, even ignoring any additional reliability impact associated with the software running on
the motherboard. This essentially equates to providing protection for the most reliable components of
the system only and ignoring the most likely components to fail. Secondly, this ignores any potential
secondary impact on overall system availability if one of the radios did fail (i.e. the possibility that a
failure of one of the radio modules (cell or 900 MHz) leads to a catastrophic failure of the entire vehicle
kit). For these reasons, GTT does not feel that radio redundancy provides sufficient benefit.

With over 500 customers using our proprietary 2.4 GHz radio based priority control system across many
thousands of deployed devices installed over the last 15 years, our experience and track record support
this position.



Updated Pricing

N
gn GLOBAL TRAFFIO TEQHNOLOGIED Pr‘oposal

Direct Customer
Global Traffic Technologies, LLC
7800 Third St., N.
Saint Paul, MN 55128
United States

800-258-4610 or 651-789-7333

Bill To Customer NetSuite Opp't Date Expires
City of Lawrence City of Lawrence Pending 24-Apr-17 23-Jul-17
Ship To Solution/Purchase Type

City of Lawrence

Purchase
6 East 6th Street
Attn: Mr. Todd Lohman 120 40
Items Qty Description Price Extended
Per ltem Price
usp uso
Intersection components:
120 Model 764 multimode phase selector S 900.00 | § 108,000.00
120 Model 768 auxiliary interface panel S 21056 | $ 25,267.20
120 Model 3100 series mast-mount radio receiver S 1,100.00 | & 132,000.00
1 Intersection cable (GPS, 500 ft roll) s 27258 | S 272.58
1 Intersection cable (GPS, 1,000 ft roll) s 515.13 | $ 515.13
9 Intersection cable (GPS, 2,500 ft roll) s 1,304.10 | & 11,736.90
Vehide components:
40 Model 2100/2101 series vehicle kit S 1,500.00 | 60,000.00
Back-office components:
125 Central Management Software (CMS - per intersection) S 2250 | % 2,812.50
Services:
120 Installation, intersections (GPS - includes hardware and software configuration) - OPTIONAL S 1,300.00 | $ 156,000.00
40 Installation, vehicle kit (hardware) - OPTIONAL s 900.00 | $ 36,000.00
1 Installation, CMS software - OPTIONAL S 5,400.00 | & 5,400.00
1 Training (up to 1 week on-site incl. T&L) S 10,000.00 | 10,000.00
Software maintenance:
125 Annual SW maint: CMS S 16.88 | $ 2,109.38

Total before applicable shipping, duties and/or taxes

Pricing Notes

1. Allinstallation services are optional.

2. Software maintenance has been included for year 1 only. Rates in future years may vary.
Optionally, customer may pay for up to five years up-front, at year 1 prices.

3. Labor and training rates for out of scope services will be $150/hour, plus travel. All labor and
training rates are subject to change.

4. Pricing for additional vehicle and intersection equipment beyond the quantities specified above
are guaranteed to be held at the above prices for 3 years from the date of this proposal.

5. Should cellular connectivity be required at any given intersection for general data transfer, the
Opticom Model 7614 phase selector with embedded cellular modem can be substituted on a
one on one basis for the model 764 specified above. The Model 7614 provides the same
functionality as the Model 764, with the addition of the embedded cellular modem. The price of
the Model 7614 is $1,163.40 per unit. If the Model 7614 is substituted, cellular service can be
added for an additional price of $27.33/month per intersection. This plan would include 150 MB
of data per month per intersection. The cellular service rate covers a 5 year term.
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