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DOCUMENT STATEMENT OF L IMITATIONS

This Concept of Operations (ConOps) presents aepinal overview of the proposed
Transit Signal Priority (TSP) system to be impletednunder the Regional Transit
Signal Priority Implementation Program (RTSPIP)hisTreport is conceptual in nature
and is not to be used as the sole basis for fiesigt, construction or remedial action, or
as a basis for major capital decisions. Furtheuduwmntation will be prepared to lead TSP
implementers through final design and construcgibases of the RTSPIP.
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1. INTRODUCTION

This Concept of Operations (ConOps) has been deedlto illustrate at a conceptual
level how a regionally interoperable Transit SigRabrity (TSP) system will be
implemented through the Regional Transit Signabfiyi Implementation Program
(RTSPIP).

1.1. PURPOSE OFDOCUMENT

The purpose of this ConOps document is to destiabea regionally interoperable
TSP system will function for Pace Suburban Bus éPaad the Chicago Transit
Authority (CTA) throughout the region. The docurheiil include a high-level
operational description of the proposed TSP sy$tem each user’s perspective and
a summary of the operational needs and impactscim gakeholder.

1.2. REGIONAL TSP OPERATIONS BACKGROUND

The Regional Transportation Authority (RTA) begdanming for regional TSP
deployments in 2001 with a two-phase TSP Locationlysthat identified suitable
sites for deployment of an integrated TSP systaoutihout the RTA region. Phase
1 of the study identified segments of potential T8Ridors for more detailed
evaluation, while Phase 2 evaluated these segraeimg microscopic transit
simulation models.

Also in 2001, the RTA assisted with a feasibilitydy of TSP operations along
Western Avenue in coordination with City of Chicdgepartment of Transportation
(CDOT), CTA, and Pace Suburban Bus Service. Aicabbased TSP system was
later deployed in 2009 along two segments of Wast@enue that feature CTA
transit services. Traffic signal timings were atgimized along much of the
corridor.

The RTA also assisted with the planning and depktof a TSP system
implemented by Pace Suburban Bus around the Pawey{aransportation Center.
Planning for the corridor began in 2006 with thsteyn installation and operations
beginning in 2010. The Pace TSP system utilized-iMiased communications
between buses and intersections to enable TSReatections.

Pace and CTA have also conducted TSP demonstratidegendent of the RTA over
the years. IDOT coordinated with Pace and the @T2997 on the Cermak Road
TSP demonstration, and Pace has also more reatignstrated the use of an
optical-based TSP System along Washington Stremiliaboration with the Lake
County DOT in 2013.

These field demonstrations have proven the valueSéf systems to both CTA and
Pace through increased schedule adherence andviedpiransit travel times along
TSP corridors. Future expansion of TSP systenmutfirout the region is anticipated
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in the coming years through federal Congestionddiion and Air Quality (CMAQ)
funding provided to RTA by the Chicago Metropolitdgency for Planning
(CMAP). This funding will support a five-year pnagn of TSP implementation
along priority corridors for the benefit of strate@TA and Pace bus routes in the
region. The RTSPIP supports the goals of CMAP’sT&D2040 comprehensive
regional plan and improves air quality.

1.3. Scope OF RTSPIP PROJECT

The Regional Transportation Authority is leading RTSPIP, which will provide a
framework for the implementation of a regionallyodinated and integrated TSP
system. The program will involve up to 400 milésaadway and 1,000 signalized
intersections across multiple jurisdictions. Thegoamming of specific TSP
corridors and the limits of the improvements argjestt to change based on program
planning and engineering considerations. A prelary table of corridors for the
five-year program is maintained by the RTA at:
http://www.rtams.org/rtams/transitSignalPrioritp.js

The Program Objectives include the developmenggional standards and
guidelines for the design, implementation, operatiod maintenance of a multi-
jurisdictional TSP system. The RTSPIP has beeeldped and is being
implemented in coordination with regional stakeleotdincluding the Chicago
Transit Authority, Pace, the lllinois Departmentloéinsportation (IDOT), the
Chicago Department of Transportation, local DOTe,€hicago Metropolitan
Agency for Planning, and other municipalities.

The URS Team has been selected by RTA to leadbtivenfork tasks identified for
the RTSPIP:

1. Task 1: Program Management- Includes on-going Program Management
support to the RTA and the other program partidipéor the RTSPIP.

2. Task 2: Systems Engineering- Includes establishing regional TSP standards
and guidelines for design, installation, and openstand maintenance of a
regionally interoperable TSP system. Systems Eaging will include a
Concept of Operations and Technical System Reqeinégsrfor TSP system
implementers.

3. Task 3: Implementation Oversight— Includes oversight of vendors and
installers so that individual TSP projects withne (RTSPIP are planned,
designed, and implemented in accordance with tlggoRal TSP Standards and
Implementation Guidelines document.

4. Task 4: Program Validation — Includes developing performance measures for
the RTSPIP and measuring the program’s overaltt¥ieness and benefits to
the region.
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This ConOps document follows the outline proposgthle Federal Highway
Administration (FHWA) in their Systems Engineeri@gidebook for ITS Version
3.0. The outline can be accessed at:
http://www.fhwa.dot.gov/cadiv/segb/views/documestiftons/Section8/8 4 5.htm

1.4. DOCUMENT ORGANIZATION

This document is divided into the following secton

Section 1 — Introduction — Presents the purpogkisfdocument and an
overview of the RTSPIP Program and the overall scop

Section 2 — Program Goals and Objectives — Descthliegoals and objectives
of the TSP system and performance measures tHdieniised to evaluate
system effectiveness over time

Section 3 — TSP System Overview — Provides a degmmiof the
interrelationships of TSP system components ankheststakeholder roles and
responsibilities in operating the TSP system

Section 4 — Operational and Support Environmerescribes the facilities,
equipment, technologies, operational proceduresdomation, communications
between agencies, and agreements between variensieg necessary to
operate, support, and maintain the TSP system

Section 5 — Operational Scenarios — Describes @eseg of user activities and
operational process procedures for various scenafi®dSP operations
throughout the region

Section 6 — System Implementation Overview — |d&stinext steps that
regional stakeholders will need to follow in thesgms Engineering process of
deploying and operating the TSP system

Appendix A — Includes various stakeholder meetingutes and related material
disseminated at TSP Workgroup stakeholder meetings

Appendix B -- Presents a compliance matrix dematisyy this document’s
compliance with FHWA Rule 940

1.5. REFERENCED DOCUMENTS

1.

Program Management Plan for the Regional Trangit&iPriority
Implementation Program (RTSPIP). Prepared by UiRR$e Regional
Transportation Authority (RTA). March 25, 2013.

Systems Engineering Management Plan for the Relgioaasit Signal Priority
Implementation Program (RTSPIP). Prepared by UR$e Regional
Transportation Authority (RTA). March 7, 2013.

“System Engineering Guidebook for ITS”, version 8dled November 2009.
Available at:http://www.fhwa.dot.gov/cadiv/segb/

Northeastern lllinois Regional ITS Architecture.aable at:
http://data.cmap.illinois.gov/ITS/Default.aspx

Regional Transportation Authority Mapping and Stiads (RTAMS) — Transit
Signal Priority. Available afttp://www.rtams.org/rtams/home.jsp
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NTCIP 1202:2005 — Object Definitions for Actuateihific Signal Controller
(ASC) Units — version 02. Available at:
http://www.standards.its.dot.gov/fact_sheet.aspPf=8

NTCIP 1211 version vO1 — Object Definitions for fad Control and

Prioritization. Available athttp://www.standards.its.dot.gov/fact_sheet.asp2?f=8
Chicago Metropolitan Agency for Planning (CMAP) GO 2040

Comprehensive Regional Plan. Available at:
http://www.cmap.illinois.gov/2040/download-the-fydlan

The Way Forward: RTA Strategic Plan 2012-2016. ifstde at:
http://www.rtachicago.com/images/stories/About R€A/Strategic%20Plan/Th
€%20Way%20Forward-Small.pdf

10.Manual on Uniform Traffic Control Devices (MUTCDAvailable at:

http://mutcd.fhwa.dot.qgov/

11.1llinois Manual on Uniform Traffic Control Devicg$MUTCD). Available at:

http://www.dot.state.il.us/mutcd/utcdmanual.html
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2. PROGRAM GOALS AND OBJECTIVES

This section of the ConOps presents a Needs Asses$ar the RTSPIP and outlines
program goals, objectives, and performance measuitss used in assessing the overall
effectiveness of TSP systems deployed under thePLS

2.1. NEEDS ASSESSMENT
The RTSPIP arises out of the following three gelnesads:

1. Improved schedule adherence and reduced traves fionéransit and
improved signal coordination for general vehicles

2. Regional TSP interoperability between Pace, CTAQIDIDOT, and other
local DOTs. Open standards for TSP can providéo#mefits of not being
tied to a single TSP vendor, simplify operationd araintenance (O&M) for
traffic agencies, allow for Pace and CTA to reque3® froma single device
within the signal cabinet, and provide centralin@shitoring of TSP activity

3. Compliance with Northeastern lllinois Regional IA&hitecture, given the
federal funding involved in the RTSPIP

As the Chicago region continues to prosper, theashehfior fast and reliable transit
travel times along major transit corridors in tkgion continues as well. In addition,
the Chicago region is pursuing TSP to help addvdssr operational issues
associated with operating bus routes along congesterials. These issues include
maintaining route schedule adherence along sigethlirterial routes that present
challenges to arriving at key destinations asdiste posted schedules. Operational
challenges to maintaining schedule adherence ggner@ude recurring traffic
congestion along the corridors and traffic sigriaég may not be optimally timed to
allow for buses and general traffic to proceed @lthe corridor.

Reducing transit travel times along the length obaidor can also help to improve
the perception of public transit as a desirable enaidravel. To address this need,
Pace is moving forward with an Arterial Rapid TriaQ&RT) program, while the
CTA is proceeding with a Bus Rapid Transit (BRT9ognmam. TSP operations, in
conjunction with other premium transit featuresnglthe ART and BRT corridors,
will provide transit customers with faster and moekable transit travel times
between destinations on these corridors.

Both CTA and Pace have successfully conducted fieldonstrations of TSP
systems, along with traffic signal timing optimizat, and have experienced the
benefits of improved schedule adherence and reduaesit travel times as a result
of these efforts. These benefits have led to aalés additional TSP systems along
key arterial corridors, including future ART and BRorridors. The existing
capabilities of these TSP Systems vary based onahéors chosen for TSP
Implementation, but generally include vehicle amgisection-based TSP equipment
communicating when TSP is needed along the corrifehicle-based TSP
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equipment has integrated with existing AVL Systdargequesting TSP when
behind schedule, though there are different comaatioins methods between buses
and intersections.

Secondly, there is an overall need for regional $$em interoperability between
transit and traffic agency stakeholders in futugPTsystem deployments. Future
TSP corridors may include overlapping CTA and Reaesit services across multiple
jurisdictions of traffic signal controllers operdtey CDOT, IDOT, and other local /
county DOT's. In the event that Pace buses waedgdiest TSP at an intersection
with different TSP equipment deployed by CTA, T&Rld not be granted given the
proprietary communications capabilities of the poasly deployed TSP Systems.

Other benefits of regional interoperability includeational flexibility in fleet
deployment, providing the ability to assign vehscte different locations without
losing TSP functionality, and the simplicity of m&ining similar on-board TSP
equipment. For example, service changes suchp&ciieg CTA routes with Pace
service along a TSP corridor could be implementiékout losing TSP functionality.

Clearly, based on the existing infrastructure emvinent, there will be some
variability in the types of TSP on-board technoésgimplemented within an
individual agency. The need for a variety of T8€hnhologies presents installation,
integration, and maintenance challenges for velédbnicians responsible for
coordinating and maintaining multiple on-board siatechnologies deployed by
Pace and CTA. Any success in limiting the numbeteployed technologies will be
beneficial in this regard. Several vehicle-basaaimunications systems exist that
could be leveraged to meet the needs of TSP exgatiwioughout the region,
including Automated Vehicle Location (AVL) systetmst calculate and
communicate vehicle location to CTA and Pace cénéi@ operations personnel,
which could eliminate the need for on-board equipite communicate directly with
roadside equipment.

Regional interoperability with CDOT, IDOT, and otlewunty DOT's is also desired
to ensure that traffic signal controllers can difesty serve both CTA and Pace buses
with TSP at the same intersections, while miningamegative impacts to general and
side street traffic operations. Traffic signaliteicians must maintain the safe and
efficient operation of the traffic signal contrallgranting TSP requests, and multiple
types of TSP equipment within one signal cabiney mapact the technician’s ability
to maintain TSP operations for both Pace and CTA tang-term basis. A single
system of intersection-based TSP equipment thatespond to both CTA and Pace
buses would ease CDOT / IDOT / Local DOT maintepawicT SP systems.

A single system of intersection-based equipmenkdcsuccessfully provide TSP
benefits to both Pace and CTA through the useamidstrds-based protocols for
messages sent from buses to intersections. Thef IMECIP standards for
communications protocols can provide a base fderiht TSP system manufacturers
to develop their TSP system to meet the needstbftbensit and traffic agencies in
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the region. This would allow Pace and CTA busédh different types of AVL and
TSP equipment to successfully make TSP requestafeit signals that have had
different TSP equipment deployed by either PacgToh through the RTSPIP.

Finally, there is also a need for RTSPIP complianitk the Northeastern Illinois
Regional ITS Architecture, given the federal furgdinvolved in the RTSPIP. The
current 2007 Regional ITS Architecture is beingatpd by CMAP to reflect the
current state of existing and planned ITS deployenthe region. The RTA will
communicate with CMAP during the Architecture updett ensure that the planned
TSP system implementations under the RTSPIP rdfiectommunication flows and
NTCIP standards that are defined by the update@RalITS Architecture.

The RTA, CTA, and Pace have recognized these gemegds as necessary to ensure
that TSP can effectively operate across multiplesglictions in order to improve
schedule reliability and transit travel times. TIH&P system described within this
ConOps document will address the following four keghnological characteristics
that meet the needs described within this section:

1. Utilize, to the extent possible, existing on-boAML systems and vehicle
technology to generate TSP requests

2. Create standards-based communication protocolsskeatluses and intersections
(i.e., no proprietary communication protocols)

3. Utilize readily available off-the-shelf communicatitechnology (e.g., Dedicated
Short Range Communications (DSRC), Wi-Fi, cellufar)vehicle to intersection
communications

4. Leverage TSP communications infrastructure for ottansit ITS applications
along a TSP corridor

A summary of benefits and opportunities for progistakeholders with respect to
Transit Signal Priority operations is presente&igure 2-1. The benefits to the
traveling public, as indirect stakeholders in thegoam, are also displayed at the
bottom of the figure.

Figure 2-1. RTSPIP Stakeholder Benefits and Oppdrés

Agency ID Description
1 Better schedule adherence of transit servicegyal®P Corridors
5 Improved transit travel times along TSP Corridomhaut skipping

signal phases or interrupting of signal system dio@tion

Improved transit service along planned Bus Rapahsit (BRT) and
Arterial Rapid Transit (ART) corridors

TSP strategies on TSP corridors with overlappingeRand CTA bus
service as determined by Service Boards and DOTs

Improved ease of vehicle equipment maintenance

Ability to leverage existing on-board equipmemtt TSP operations
Reduced operations costs through increased opesafficiency

Pace / CTA

~N oo b~

10



N

Regional Transportation Authority

@ %Zﬂl::mio. Concept of Operations (ConOps)
Authority
Figure 2-1. RTSPIP Stakeholder Benefits and Oppdrés
Agency ID Description
8 Leverage TSP implementation for optimizing t@#ignal timings
CDOT/ 9 Minimize amount and variety of intersection-bas&PTequipment
IDOT / Local that needs maintenance
DOT's Leverage TSP implementation for interconnectimgnalized
10 . . . :
intersections and upgrading signal controllers, i&meeded
11 Better schedule adherence of transit servicegyal SP Corridors
Traveling Improved transit travel times along TSP Corridomhaut skipping
. 12 . ; . . -
Public signal phases or interrupting of signal system dio@tion
13 Improved roadway operational performance forets

2.2. GOALS AND OBJECTIVES

The overall goal of the program is to develop aaweagly interoperable TSP system
for Pace and CTA buses traveling through multiptésgictions that will improve
transit performance in the region.

More specific TSP system goals and objectivesdtdtess the basic needs of Pace
and CTA bus operations discussed earlier in thcsiohent are also outlined in Figure

2-2.
Figure 2-2. RTSPIP Goals and Objectives of Interaiple TSP System

Goals Objectives

Establish Regional TSP Standards and Implement&tiodelines for TSP
Devel d System
In’?vlir?ll?erina Utilize, to the extent possible, existing on-boAML Systems and vehicle

P technology to generate TSP requests

Regionally

Interoperable TSP

Create standards-based communication protocolskeatluses and
intersections

system for Pace and
CTA Buses across
multiple jurisdictions

Utilize readily available off-the-shelf communiaatitechnology (e.g.,
DSRC, WiFi, cellular) for vehicle to intersectioommunications

Leverage TSP communications infrastructure for ottamsit ITS
applications along a TSP corridor

Reduce variability in transit travel times and rungntimes, and reduce
transit signal delay.

Improve schedule /
headway reliability,
travel times and fuel

Reduce transit and general vehicle travel timesgthe corridor and
minimize negative impacts of TSP to private velsae arterials and cross
streets

efficiency

Reduce transit and general vehicle fuel consumgationg TSP corridors.
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An interoperability demonstration will be conductddng a TSP corridor when both
Pace and CTA have both deployed TSP equipmentdghrthe RTSPIP. Many
corridors feature both CTA and Pace transit seragcksted within the CMAQ grant
application, such as #5treet and Dempster Street. Specific corridoitsinill be
chosen for the interoperability demonstration ktter date.

The Systems Engineering process will be followeddbieve Program Goals and
Objectives for the RTSPIP and all TSP deploymemas accur through the program.
The Systems Engineering process will follow thedglines in the “System
Engineering Guidebook for ITS”, version 3.0 datea/Bmber 2009, published by the
Federal Highway Administration/California Divisiowhich is available at:
http://www.fhwa.dot.gov/cadiv/segb/

2.3. PERFORMANCE MEASURES

Given the program goals and objectives, Pace arlt@hsit performance will be
measured by improved schedule adherence / “on-tpagbrmance, reduced transit
travel times along TSP corridors, and other measasedeemed appropriate. These
are displayed in Figure 2-3.

It should be noted that data on performance measuag need to be collected along
TSP corridors at three different stages in ordgrtperly measure the effectiveness
of TSP operations. Traffic signal timing optimipet is generally performed by

traffic agencies prior to TSP system implementasiorthat new signal timings reflect
current traffic patterns. Performance measures vl collected before and after
signal timing optimization, as well as after TSBteyn implementation, to isolate the
improvements that can be attributed to each agtivit

Figure 2-3. RTSPIP Summary of Proposed RTSPIP Redioce Measures
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Objective Performance Source Description
Pjective Measure = Zeselipiol
Improvement of bus schedule adherence
Improve transit Increased “on-time” performance measured by on-
schedule (or schedule board AVL system for TSP-equipped buse
Pace / CTA ; . i N
headway) adherence / operating along the corridor. “On-time” is
P AVL Systems : :
adherence / on-time generally defined as less than 5 minutes
reliability performance behind schedule and no more than 1 miny
ahead of schedule.
Improve transit Improvement in transit travel times along
travel times along corridors where traffic signals have been
TSP Corridors Reduction in equipped with the TSP system. TSP syst¢

without skipping
signal phases or
interrupting of
signal system
coordination

transit travel
times

Pace / CTA
AVL Systems

will be de-activated for a short period of
time to allow for travel time data collection
for TSP-equipped buses operating along t
entire corridor, and then re-activated to
allow for a before-and-after comparison.

Improve traffic
signal operations
and minimize
negative impacts
of TSP to private
vehicles on
arterials and cross
streets

Reduction in
general vehicle
travel times

Travel Time
Runs

(As
necessary)

Reduction in general vehicle travel times
along corridors where traffic signals have
been equipped with the TSP system.

2.4, RTSPIP PROGRAM VALIDATION

Regional and project level performance measureefjuies will be developed for use
by the RTSPIP participants. The regional perforteameasure guidelines will be
consistent with the goals and guidelines providechfCMAP for the CMAQ
Program. The project level performance measuréefjues will be consistent with
RTA'’s goals and will primarily focus on:

* Headway or schedule reliability

» Travel time improvements

* Fuel efficiency

» Additional performance measures for individual T&®idor projects (as
needed)

As part of this task, an RTSPIP Data CollectiomPiall be developed that focuses
on what data is needed to measure on-going imprerntnand benefits from

deploying the RTSPIP. This Plan will identify ttypes of data needed and who is
responsible for the collection of the data.
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Types of data will likely include timestamps frohetAVL systems on Pace and CTA
buses before and after signal timing optimizatind &SP system implementation to
measure travel time improvements. Timestamps &f &&nts will be useful to
measure when TSP was requested and its effectaal times and schedule
reliability along a TSP corridor.

As noted above, performance measures may need twlleeted before and after
signal timing optimization, as well as after TSBteyn implementation, to isolate the
improvements that can be attributed to each agtivit

The Systems Engineering Management Plan (SEMP)ajsaa for this project

contains more information on the Program Validatiwat will be performed upon
completion of TSP system implementations.
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3. TSP SYSTEM OVERVIEW

This section of the document provides a high-lelesicription of the interrelationships of
key components of the TSP system, along with stakeh roles and responsibilities for
operating and maintaining the system over time.

3.1. COMPARABLE TSP SYSTEMS

This section provides an overview of three TSP &ystin large metro areas that
have similar characteristics of the proposed TSReBy under the RTSPIP. Though
there are some key differences in types of equipraieployed on buses and at
intersections, the TSP systems described hereiergignreflect the goals and
objectives of regional TSP interoperability acrpsssdictions.

3.1.1. King County Metro (Seattle) TSP System

King County Metro (KCM) operates a TSP System m Seattle, WA metro area
that is built around Transit Communications Inteef&@rofiles (TCIP) standards
defining TSP operations. TCIP-based TSP messagasegenerated from the
AVL unit on buses and transmitted through an onrtb@aobile communications
router via the 4.9 GHz band to roadside wirelesges points along the TSP
Corridor, which send the message sets to the madsansit Priority Request
Generator (TPRG).

The TPRG receives TSP message sets from busesthkogrridor and
determines the need to request TSP from the sagmaitoller. There are certain
conditions placed on TSP operations, such as thierdyphase state of the signal
controller. TSP log data is sent from TPRG umitthie signal cabinet through a
combination of fiber networks back to a centralagffor monitoring and
evaluation purposes.

Figure 3-1. Overview of TSP Operations for King @yuMetro in Seattle, WA
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3.1.2. Los Angeles County TSP System

The Los Angeles County Metropolitan Transit Autbyp(LACMTA) operates a
similar TSP System to the KCM TSP System. It sodduilt around TCIP open
architecture standards and sends TSP messageosetthé on-board AVL
system through existing on-board communicationgpeaent to roadside wireless
access points along the TSP Corridor. One diffexes the use of the 2.4 GHz
band for vehicle to intersection communications.

Another key difference from the KCM system is tleatcalized nature of TSP
operations for LACMTA. TSP message sets from bas@sg the corridor are
sent to the traffic signal controller, which thetays the TSP request to a central
traffic management system. This central systetargenes whether or not TSP
should be granted to buses and adjusts the sign#iotler phases as appropriate.

Figure 3-2. Overview of TSP Operations for Los AlegeCounty MTA
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WLAN Management Management
Server for WLAN Transit
Software Taol Operations

3.1.3. New York City MTA TSP System

The New York City Metropolitan Transit Authority (MA\) operates a centralized
TSP System that was recently built around NTCImapehitecture standards.
MTA buses would send TSP message sets from th@ard®VL system

through on-board cellular communications equipnieriiSP software installed at
the MTA Transit Management Center. The softwarekpge would receive the
messages and determine the need for TSP at upcambéngections.

The MTA Transit Management Center would then comigaie requests for TSP
to centralized traffic management software at teevNork City DOT Traffic
Management Center (TMC). The DOT TMC would theangror deny TSP
requests at signalized intersections based onctigferational considerations
such as time available within the affected sigyales.
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NYC MTA Buses

It should be noted that this centralized approdchS® System operations utilizes
fiber optic cable connections between centers,edsas between the DOT TMC
and signal controllers in the field to minimize @atial latency in

communications between TSP System components.

Figure 3-3. Overview of TSP Operations for New YQiky MTA

Transit Management Center

TSP System
Administrators

©

TSP Request + Status

TSP
Monitoring

TSP Reguests

TSP Corridor Roadside

TSP Logs

Server for TSP Central
Management Software
Package

Signal Cabinet

Signal
Controller ||

n,, /
— Public

—

Cellular

AVL/
VLU

®

Fiber Network

2

Traffic

Network
Cellular Z

Request
TSP

Modem Signal

Traffic Management Center

®

TSP
Monitoring

TSP Granted /
Denied

Fiber Network

Server for TSP Central
Management Software
Package

DOT System
Administrators

3.2. CHARACTERISTICS OF PROPOSEDRTSPIP SYSTEM

The proposed TSP system to be deployed througRTIS®IP is illustrated in Figure
3-4 on the following page and described in furtthetail in the sub-sections that
follow. The system is divided into three generalka of communication between
system components:

1.

Vehicle-to-Intersection (V-2-1): Represents equipitnen-board Pace and CTA
buses that communicates TSP requests and messade iseersection-based
equipment.

Intersection-to-Intersection (I-2-1): Representsipment at intersections that can
relay TSP requests to signal controllers and teratitersections as needed for
the purpose of TSP operations

Intersection-to-Center (I-2-C): Represents the camigations equipment that
can relay operations data and logs from TSP equiptoePace / CTA and CDOT
/ IDOT central offices for system administratiorrposes.

The proposed TSP System will not access or ineergth the security of traffic
signal operations and associated communicationeragswithout expressed
authorization of the transportation agency havurgsgiction.
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Figure 3-4. Overview of Proposed RTSPIP TSP Sysdpearations
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3.2.1. Vehicle-to-Intersection (V-2-I) Communications

The V-2-1 equipment on board Pace and CTA busdgerierate requests for
TSP based on input from the on-board AVL systel¥hile Pace and CTA
operate AVL systems from two different manufactasyerach AVL system has the
ability to create a request for TSP.

The V-2-1 equipment at the intersection will re@iVSP requests in the form of a
standardized message set and will be integratddtiagt traffic signal controller to
initiate controller routines for priority treatmente.g., green light extension and
red light truncation). The various signal con&olinodels found throughout the
region have varying levels of TSP logic to exteneeg lights and shorten red
lights while minimizing disruption to mainline aisitle street vehicle traffic.
While previous TSP field demonstrations have hadessuccesses with TSP
operations on the various existing controller typethe region, the capabilities of
signal controllers to process TSP requests corgitmievolve and will require
further discussions with traffic signal jurisdiat®and traffic signal
manufacturers prior to TSP system deployment.

The communication of standardized TSP messagasdteequests to the
intersections are expected to occur through a mabilter, radio, and antenna. It
should be noted that a router may not be needée IAVL system has sufficient
ports on it. The message set would be receivezblrgsponding
communications equipment at the intersection antiteethe signal cabinet for
further processing and logging of the messagersktequest. Further
investigation into the communications frequencyg.(&4.9 GHz, 5.9 GHz, etc.),
over the air protocols, and authorization will efprmed as the RTSPIP
proceeds into the Technical System Requirementsiogment.

The two main options for providing V-2-I communiicets that will be explored
further include using private infrastructure or peiinfrastructure. An example
of private infrastructure is a wireless network ldgpd, owned, and maintained
by one of the stakeholder agencies (or a sistar@ggehat is used for TSP and
other potentially other transit ITS applicationssdswn in the following
schematic.

The V-2-1 equipment at signalized intersectiond veteive requests for TSP
from Pace and CTA buses traveling along the corrid®P message sets
transmitted to the intersection may be processamhtigtermediate TSP / PRS
device in the signal cabinet or may be processettitly by the signal controller.
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Figure 3-5. Private Infrastructure: V-2- commuations over private wireless
network

Examples of public infrastructure would be commercellular or WiMAX
networks that are available to the public as shmwthe following schematic.

Figure 3-6. Public Infrastructure: V-2-1 commurtioas over cellular network

3.2.2. Intersection-to-Intersection (I-2-1) Communications

The I-2- communications equipment is needed tal $etersection-based TSP
data from multiple intersections on a corridor twiragle intersection for the
purpose of sending the aggregated data interseloiised TSP data to a central
location for central monitoring. There are vari@ygproaches that can be utilized
for sending TSP between intersection, dependinipesignal systems and
jurisdiction at which TSP systems may be deployed.

In the City of Chicago, OEMC operates and maintam@siside communications
equipment for a City-wide camera network that cquotentially be utilized for
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TSP operations. The Chicago DOT and CTA are ctlyrémthe process of
utilizing the OEMC communications network for TSéhamunications on the
Jeffery Jump service. This roadside communicateapspment is referred to as
the Chicago-BOX (CBOX) in Figure 3-4. The equipinenil provide a means of
communicating between multiple intersections alaraprridor. Additionally,
V-2-1 communications can be facilitated by instadlia radio in the CBOX for the
TSP system. This option will continue to be stddieiring development of the
Technical System Requirements and monitored adetiery Jump TSP system is
further developed.

IDOT and local county DOT’s operate and maintaimynelosed loop signal
systems along arterial corridors that are intereated with either fiber-optic or
copper cable. In the case of fiber-optic interamis, Ethernet connections could
potentially be used to provide I-2-1 communicatiéosTSP. Additional roadside
equipment will be required where there are gapbkerinterconnects and to
provide V-2-1 communications.

Access to IDOT and local DOT signal cabinets vikieély need to be done using
separate raceways since existing raceways maydryenatar capacity and the
National Electric Code (NEC) prohibits power andntounication circuits
sharing the same raceway.

The following schematics provide various exampliesatential I-2-1
communications options.

Figure 3-7. I-2-1 communications over cellular neti
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Figure 3-8. I-2-1 communications over fiber-optietwork

Figure 3-9. I-2-1 communications over wireless ratkv

3.2.3. Intersection-to-Center (I-2-C) Communications

The 1-2-C communications equipment is needed tiitite the backhaul of TSP
data from multiple intersections on a corridor toeatralized location for TSP
operational review and monitoring. Figure 3-4sthates two options for I-2-C
communications.
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The first option involves the use of a wired broaaih connection between TSP
corridors and the central office. This option wabutilize the available wired
communications networks between traffic signals aradfic Management

Centers (TMCSs) in the region for retrieving TSPadiabm intersections as shown
in the following schematic.

Figure 3-10. I-2-C communications over wired networ

The second option involves the use of a publicutaiinetwork for retrieving TSP
data from intersections. This option could be end®r TSP corridors along

closed loop signal systems that have no fiber peopetwork connection with a
TMC.

Figure 3-11. I-2-C communications over cellulanwmatk
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In each case the TSP message sets and logs wotrkhbmitted in a
standardized format and accessible through a nt&face to be developed at a
later stage of the RTSPIP.

3.2.4. Centralized TSP System Communications

In the long-term, the proposed TSP system to b&geg through the RTSPIP
could migrate towards a Centralized TSP SystemhichvTSP requests are
originated from Pace / CTA Transit Management Gsnté&his would require an
additional layer of communications between traasd traffic management
centers, as shown in Figure 3-12 on the followiagg The system could be
divided into four general areas of communicatiotwleen system components:

1. Vehicle-to-Center (V-2-C): Represents equipmenboard Pace and
CTA buses that communicates on a frequent bagjs éecond-by-
second) with Pace / CTA transit management centers.

2. Center-to-Center (C-2-C): Represents the communoitanetwork
equipment (e.qg., fiber, cellular, T1) that can yel&P requests from Pace
/ CTA transit management centers to CDOT / IDOTfitananagement
centers.

3. Center-to-Intersection (C-2-1): Represents therfiletwork / wireless
communications equipment that can receive TSP sgdi®m CDOT /
IDOT traffic management centers and relay operataata and logs from
TSP equipment to Pace / CTA central offices fotesysadministration
purposes.

4. Intersection-to-Intersection (I-2-1): Representsipment at intersections
that can relay TSP operations data and logs frof duipment to other
intersections along the corridor.

This ConOps document does not address this Ca®daliSP configuration
further, but the long-term approach of migratingnirthe TSP configuration
presented in Figure 3-4 to what is shown in Fig#de? should be re-visited in the
future by the TSP Working Group.
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Figure 3-12. Overview of Potential Centralized T8Rtem Operations under RTSPIP
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3.3. STAKEHOLDER ROLES AND RESPONSIBILITIES

Stakeholder roles and responsibilities are discliss&urther detail in the following
sub-sections based on their relation to the V{224, and I-2-C communications
areas displayed in Figure 3-4. General rolesanemarized in a Responsible,
Accountable, Consulted, Informed (RACI) matrix ilglre 3-13. As it relates to the
proposed system, these terms are defined as tbeviiad):

Responsible — Personnel that are responsible éoopleration of TSP systems
throughout the region

Accountable — Personnel that are accountable farthe TSP system meets
performance measures (e.g., configuring AVL scheddherence thresholds,
enabling TSP system operations)

Consulted — Personnel that can provide valuabletitgppthose who are
responsible and accountable for operation of the tem

Informed — Personnel, including the general pulbhiat are kept informed
about the status of system operations

Figure 3-13. Responsible, Accountable, Consulteidyied (RACI) Matrix of Stakeholder
Roles and Responsibilities
V-2-1 Comm. [-2-1 Comm. [-2-C Comm.
Stakeholders R|IAJC|1|R|[A[C|I|R[A]C]I
RTA X | X X | X X | X | X X
FTA / CMAP X | X X | X X | X
CTA X | X[ X | X | X | X | X | X [X [X |X |X
Pace X | X[ X | X | X | X | X | X [X [X |X |X
CDOT / OEMC X | X | X | X | X | X | X | X |X |X
IDOT X | X X X X X X X | X | X
Local / County DOTs X[ X | X | X | X | XX |[X |X |X
Motoring Public X X X
General Public X X X

3.3.1. Vehicle-to-Intersection (V-2-I) Roles and Responsilities

The V-2-I area of Figure 3-4 illustrates Pace add®uses sending requests for
TSP and message sets to traffic signals operat&@DI6yT and IDOT / Local
DOTs. The roles and responsibilities generallyude the following:

RTA: Determine content of TSP message set to Insrndted via TCIP
protocols; oversee Technical System Requiremeatsotltline TCIP
standards that will be applied to RTSPIP operatimentify the standard
radio technology for RTSPIP (4.9 GHz, 5.9 GHz, €jc...

CTA / Pace: Work with AVL vendors to understand wbantent can be
used in TCIP message sets for TSP operations; @eugkrface with on-
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board communications equipment; operate and maiotaiboard
communications equipment; troubleshoot issuesrtiaat arise with TSP
requests made from AVL system and other on-boamngpetent

CTA / Pace: Procure and maintain separate TSP eguip(if necessary)
installed at signal cabinet locations; monitor Te&sfaipment and evaluate
TSP activity at intersections

3.3.2. Intersection-to-Intersection (I-2-1) Roles and Respnsibilities

The I-2-1 area of Figure 3-4 illustrates requestsTiSP and message sets being
processed at traffic signals operated by CDOT &@ITl / Local DOTs, as well
as communications between intersections. The erldgesponsibilities
generally include the following:

RTA / CDOT / IDOT / Local County DOTs: Communicatgh CTA and
Pace on status of traffic signal and TSP operatbmsg TSP corridors;
communicate with signal controller vendors / mantifeers on how TSP
operations are serviced by different signal cofdrdlpes; determine
potential use of fiber / copper / wireless netwianktransmitting TSP
message sets to CTA and Pace Transit Managemetdr€en

CDOT: Communicate with CTA and Pace on use of CBfgXipment for
V-2-1 and I-2-1 communications

CTA / Pace: Procure and maintain separate TSP eguip(if necessary)
installed at signal cabinet locations; monitor Te&gfaipment and evaluate
TSP activity at intersections

3.3.3. Intersection-to-Center (I-2-C) Roles and Responsibiies

The I-2-C area of Figure 3-4 illustrates two opsidar how TSP data from the

field can be communicated back to CTA and Pacesirdanagement Centers
for remote monitoring of TSP activity. The rolexaesponsibilities generally
include the following:

CTA / Pace: Perform remote monitoring of TSP attisiong TSP
corridors; inform CDOT / IDOT / Local DOTs on issueeeding
resolution at traffic signals (e.g., lack of contimty with corridor,
abnormal TSP operations at an intersection)

CDOT / IDOT / Local DOTs: Perform troubleshootimgresolving issues
with TSP operations at intersections; communicatle @TA and Pace on
fiber network plans and potential impacts to renid® monitoring

Other general stakeholder roles and responsililgre described within Figure 3-14.
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Figure 3-14. Anticipated Stakeholder Roles and Bespbilities

Agency Roles and Responsibilities

Regional Provides oversight to transit agencies (Pace am) @iiring the
Transportation RTSPIP to verify compliance with Techni@ystem Requirements
Authority and overall project objectives

Operates and maintains TSP System equipment edtail transit
vehicles and at signalized intersections; commuescwith traffic
signal agencies regarding potential issues wiffficreignal
operations; monitors TSP System operations remthetyugh the
use of TSP Central Control Software

Chicago Transit
Authority

Operates and maintains TSP System equipment edtail transit
vehicles and at signalized intersections; commuescaith traffic
signal agencies regarding potential issues wiffficreignal
operations; monitors TSP System operations remthtetyugh the
use of TSP Central Control Software

Pace Suburban
Bus Service

Operates and maintains traffic signals along TSRdmw's in the
City of Chicago | City of Chicago; assists transit agencies in tregbboting issues
DOT with TSP operations; communicates with OEMC regagdise
CBOX communications equipment for TSP

Office of
Emergency
Management and
Communications
(OEMCQC)

Operates and maintains Chicago BOX (CBOX) wireless
communications equipment located near traffic dgynathin the
City of Chicago; communicates with CDOT regardirsg of
CBOX equipment for TSP operations

Operates and maintains traffic signals along TSRdmrs
lllinois DOT throughout the region; assists transit agencié®ubleshooting
issues with TSP operations

County DOTs and| Operate and maintain traffic signals along TSPidors in their
City Traffic jurisdictions as TSP is deployed in the regionisassransit
Departments agencies in troubleshooting issues with TSP operati

3.4. SYSTEM INTERFACES

The TSP system will include existing AVL systemstalled on buses, new
equipment to be installed at signalized intersestithat interface with existing signal
controllers, and existing and/or new communicatieqsipment to facilitate the
communications between buses and intersections.

Centralized software will allow system administratto monitor TSP system
performance and configure TSP system operations.

3.5. COMMUNICATIONS NEEDS ASSESSMENT

This section outlines communications-related itéonghe region to consider in
supporting future TSP Implementations. A more ittdesCommunications Needs
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Assessment will be performed as part of the Teahi@gstem Requirements phase of
the RTSPIP so that Technical System Requirementbeanet by existing and future
communications equipment. The needs assessmeimelilde information gathered
during face-to-face meetings with the appropriéa&eholders (i.e., Pace, CTA,
CDOT, IDOT, and local DOTSs) to discuss existing atehned bus technology and
communications infrastructure. URS will follow #emeetings with a more formal
request for information from the agencies to getcHjr detailed information on the
various systems discussed during these meetingsdhde incorporated into this
needs assessment. The Communications Needs A&sesgithconsider the

following communications-related items by provider:

Vehicle to traffic signal infrastructure
Intersection to Intersection infrastructure
Central to traffic signal infrastructure

Bandwidth (for TSP and other ITS applications)
Coverage/interference

Compatibility with existing CTA and Pace efforts

3.5.1.  VEHICLE TO INTERSECTION (V-2-1) INFRASTRUCTURE

Out of the three types of communications, V-2-1 caumications requires the most
interoperability. Each agency that needs to geeenad receive TSP requests in a
corridor will need a way to communicate with theiggent at the intersection that
grants the TSP requests. Communications must te using equipment that is
compatible with each other, or multiple piecesqiipment must be installed at the
bus and/or intersection to communicate with ea@nag The former method is
preferred but a hybrid approach may be applieth@systems are developed
concurrently with the development of the requiretaen

3.5.1.1. CTA INFRASTRUCTURE

The CTA currently operates an optical-based TSEByalong Western
Avenue which includes infra-red emitters instaled50 buses which
communicate with optical receivers installed asighalized intersections
along the corridor.

Other existing equipment on board CTA buses thakdcbe leveraged for
expanding TSP operations includes a GPS-based AtiéohVehicle Locator
(AVL) system manufactured by Clever Devices. TANA. system currently
interfaces with an Automated Voice Annunciationt8gs (AVAS) as well as
an Automated Passenger Counter (APC) system.

The CTA has also installed a cellular modem obuises to provide real-time
vehicle location to the general public through @A Bus Tracker system.
This cellular modem interfaces with the AVL systand reports the current
locations of CTA buses and trains throughout tiggore CTA buses also
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have a bulk data transfer radio as part of the &l®evices Intelligent
Vehicle Network (IVN).

The CTA has also installed an on-board Cisco 3280iM Access Router
(currently in-active) with 4.9 GHz radios and oné &Hz radio for the
purpose of transmitting vehicle information to gggdocations.

The CTA has also installed Utility “Rocket” routess newer buses for the
Jeffery Jump BRT project and newer articulated bdsethe purpose of
sending TSP requests and data to intersectiong #tenJeffrey corridor.
These on-board routers utilize a 5.0 GHz commuigicatfrequency to send
data to corresponding Utility “Rocket” routers ialé¢d on the roadside along
the Jeffrey Jump corridor.

3.5.1.2. PACE INFRASTRUCTURE

Pace currently operates a Wi-Fi-based TSP systemufictured by Novax
around the Harvey Transportation Center which itetua TSP Priority
Request Generator (PRG) installed on 55 buses vaoictimunicates with Wi-
Fi equipment along the TSP corridor and througkG®ignalized
intersections with TSP equipment. Pace also opeat optical-based TSP
system on Washington Street in Lake County whickugtes 40 infrared
emitters on buses and optical receivers at 10sattions similar to the CTA
TSP system.

Other existing equipment on board Pace buses thdd de leveraged for
expanding TSP operations includes a GPS-based AtiéohVehicle Locator
(AVL) system manufactured by Trapeze that operaésgd on two 800 MHz
data frequencies supported by five towers locdtenlighout the region. Pace
also operates four 800 MHz voice frequencies tgsttp/oice
communications between buses and central disp&tick013, Pace will
expand to four 800 MHz data frequencies suppornjeeldéven towers located
throughout the region that will support AVL andghsch operations.

3.5.2. CENTRAL TO INTERSECTION INFRASTRUCTURE

Pace currently operates a Wi-Fi-based TSP systeandrthe Harvey

Transportation Center which includes a TSP CeMeatagement Package that
requests TSP Data from TSP intersections in the. fiBace also operates a software
package that monitors the Wi-Fi based network alldbe Harvey Transportation
Center.

The Chicago Department of Transportation (CDOT)enity operates a MIST
centralized traffic management system that mon#aoik controls over 230 signals
in the City of Chicago. Itis anticipated thatutg¢ TSP projects will be operated
under the centralized signal control system withrid/fiber / wireless
communications to the extent possible.
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The lllinois Department of Transportation (IDOT )ently operates many closed
loop signal systems within the region. These systare de-centralized in that there
is no central control of traffic signal activitytla@r County DOTs also operate
closed loop signal systems within their jurisdingan a similar manner as IDOT.

The Lake County DOT (LCDOT) currently operates affic Management Center
(TMC) that communicates with traffic signals andeatITS devices in the county
via fiber-optic cable network.

3.5.3. BANDWIDTH (FOR TSPAND OTHER ITS APPLICATIONS )

Bandwidth needs for TSP are minimal and most modenmmunications equipment
will provide more than sufficient bandwidth for thi&P system alone. However,
future needs will be considered for other more ladth intensive applications
such as the transfer of video or real time On-Bd&etjnostic (OBD) maintenance
data from the buses. While the technical systaquirements will determine what
bandwidth is required for the TSP system it is neg@ended that additional
bandwidth be provided for system expansion.

Latency, or the time between sending a communicatial receiving the
communication, is a critical component to the V-&mmunications needs. The
latency of the system will determine whether a esuwvill be received in time to be
effective as a bus travels the corridor. The tedaiechnical requirements will
include guidelines on latency for the future systataployed. It is likely that
latency requirements will be the driving componeithe communications system.

Future ITS applications will be considered andltkedihood of those systems being
deployed taken into account. Full motion mobiléea is a bandwidth intensive
application that could increase the cost of theesys However, the cost of
deploying a wireless infrastructure that suppodthtvideo and TSP would likely be
much less expensive than deploying two separaterags

3.5.4. COVERAGE/INTERFERENCE

Coverage and interference requirements shall baeatefo the level that allows the
designer to determine the level of communicatitwas is needed in each corridor.
Because wireless coverage varies according tanefraquency, bandwidth
needed, and interference each type of wireless aomnuations will be evaluated
and a determination made as to whether the tecgnolould be suitable for a TSP
system. Ideally the communications requirement®ld@ed would allow multiple
manufactures equipment to be used competitivelyadiods the flexibility to be
deployed in various real world scenarios.

3.5.5. COMPATIBILITY WITH EXISTING CTA AND PACE EFFORTS
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The optical and Wi-Fi based TSP systems operatedTi#yand Pace are proprietary
systems that currently do not interface with onetlaer, given different
communications utilized by TSP manufacturers aedottoprietary nature of
communications protocol between vehicle and int#¢ise equipment . Existing
optical and Wi-Fi based TSP systems may also nobbepatible with future TSP
Systems deployed under the RTSPIP.

3.5.6. PROPOSED COMMUNICATIONS STRATEGY

The necessary steps for determining the commuaitastrategy are to evaluate the
needs of both agencies, find a common communicafiochitecture that can be
used, and set requirements to define the systenmgésrward. Both Pace and
CTA have separate systems that will need to be firedgdupgraded, and/or

replaced in order to be compatible on the samedwg for a TSP system.

Realizing that there are existing TSP systems pfing types that are already
deployed, a solution that considers the existirggesys will be sought. Reusing
and leveraging existing equipment and systemsalgth be an important
consideration.

Two methods in deploying communications infrastunoetare currently being
evaluated. The first is purchasing and deployiirghass roadside and bus system
equipment to be used by each agency for TSP conwations. The second is by
using cellular or other public networks to suppicsP.

Steps to move forward include but are not limited t
- Identify infrastructure gaps and requirements f8PT
Determine if cellular is a viable option for TSPtire region
Define future needs/uses for the system
Explore ways to leverage and reuse existing infuasire that is deployed
throughout the region.
Set common interface requirements
Evaluate system costs

3.6. PLANNED CAPABILITIES

The TSP systems deployed by Pace and CTA und&TAeRTSPIP will provide
transit vehicles with signal priority based on aartconditions that must be met by
the transit vehicle and along the corridor. Restns on TSP system activity at an
intersection can be managed by the traffic sigoatrollers in the field.

Conditions placed on buses are planned to inclaide minimum, the schedule
adherence of the vehicles traveling along the dorri When a bus is detected by the
AVL system to be more than “x” minutes or seconesibd its posted schedule, then
the AVL system will initiate a request for TSP kettraffic signal controller, either
through existing or new communications equipmenth@nvehicle. The AVL
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systems currently installed on Pace and CTA busssmaed to be configured to
directly place requests for TSP to traffic signahtrollers. A determination of the
“X” number of minutes and seconds will also be maida later stage in the project
and perhaps modified after an evaluation of TSPactgoon bus operations is
completed.

Other conditions that the AVL system may be ablplé@e on TSP operations could
include time-of-day operations. This would alldve fflexibility to prevent TSP
operations during heavy travel periods in which T&fuests may further increase
vehicle delays on side streets or along the caritdelf. Other conditions could
include passenger loads detected on the vehiaés;le type, and / or route ID. All
transit system conditions would have to be furtheestigated with the AVL system
vendor.

Traffic signal controllers will have the capability place restrictions on TSP system
activity in order to maintain signal coordinatioforag the corridor and minimize

negative impacts to side street traffic operationsSP firmware installed on the

signal controllers is generally designed so asdbdisrupt the overall signal cycle

and mainline traffic progression. All minimum gnegmes specified on the traffic

signal controller are generally served for all direns of travel when TSP requests
are made by TSP-equipped buses and will not vidaeal timing standards for

minimum green and pedestrian crossing times. Wither restrictions can be placed
on TSP requests, such as time-of-day and signal nglstrictions, these capabilities
will vary among signal controller types, makes, amobels.

Traffic signal controllers may have the capabfiti® send confirmation messages
back to transit vehicles regarding how TSP request® handled by the controller.
Further investigation into the capabilities of gignal controller to communicate this
information back to TSP System equipment will befgrened during the Technical
System Requirements phase of the program.

3.7.SYSTEM ARCHITECTURE

While it is anticipated that the 2007 Northeastéimois Regional ITS Architecture
(http://data.cmap.illinois.gov/ITS/Default.aspxill be updated for the region in
2013, TSP operations are generally reflected irctmeent ITS architecture and that
same architecture could still apply to future T$Btams deployed through the
RTSPIP. Specifically, TSP systems are currempresented through the “On-Board
Transit Signal Priority” equipment package for Pand CTA buses, as well as the
“Roadway Signal Priority” equipment package fofftcasignal agencies and
stakeholders throughout the region, including theois DOT, the City of Chicago
DOT, and county DOTs.

The applicable Service Packages that illustrategezation of Transit Signal Priority
in the 2007 Version of the ITS Architecture arewhon ATMS03 — Surface Street
Control and APTS02 — Fixed Route Operations. TgArchitecture update to be
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performed in 2013 will include APTS09 — Transit g Priority service package to
further illustrate existing and planned TSP opersi

Future applications of TSP are anticipated to belar to past installations that
involve communications between transit vehicles sigdalized intersections along a
corridor. This project is anticipated to remaimsigtent with the 2007 Northeastern
lllinois Regional ITS Architecture.
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4. OPERATIONAL AND SUPPORT ENVIRONMENTS

This section describes the operational and sugmsitonments in which the TSP system
will operate once implementation of TSP in the iclmr has been completed.

4.1. OPERATIONAL ENVIRONMENT

The Chicago Department of Transportation operatdtipte types of traffic signal
controllers in the City of Chicago as detailedhe following table. CDOT plans to
upgrade older traffic signal controllers with AT@del controllers as part of all
future Traffic Signal Modernization projects, Buagid Transit projects, and TSP
projects.

CDOT currently operates a MIST centralized traffianagement system that
monitors and controls 233 signals in the City ofdao. It is anticipated that future
TSP projects will be operated under the centralsigdal control system with hybrid
fiber / wireless communications to the extent dassi

Figure 4-1. CDOT Traffic Signal Controller and Qadti Types
Signal Controller Type Quantity Existing Cabinet Type
Peek LMD40 1,276 M or P
Peek LMD9200 12 P
Peek HMC1000 1,245 Pedestal Mount
Peek ATCs 9
LC40 140 M
Electro-mechanical 227 Pedestal Mount

TOTAL 2,909

The lllinois Department of Transportation currerdfyerates two main types of traffic
signal controllers in the IDOT District 1 regionofrincluding the City of Chicago) —
Econolite and Eagle controllers. There are appnakely 1,850 Econolite and about
1,150 Eagle traffic signal controllers in the didtr IDOT maintains approximately
2,400 of these signals while local counties ané<inaintain the other 600
controllers.

As noted earlier, the RTSPIP will involve up to 480es of roadway and 1,000
signalized intersections across multiple jurisdict. The programming of specific
TSP corridors and the limits of the improvementssrbject to change based on
program planning and engineering considerationgreiminary table of corridors
for the five-year program is maintained by the RatA
http://www.rtams.org/rtams/transitSignalPrioritp.js
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4.2. TSP SYSTEM OPERATIONAL ENVIRONMENT

As documented in Section 2.1, the TSP system wldlir@ss the following four key
technological characteristics that meet the calleateeds of program stakeholders:

1. Utilize, to the extent possible, existing on-boAML systems and other in-
vehicle technology to generate TSP requests

2. Create standards-based communication protocolsskeetlwuses and
intersections (i.e., no proprietary communicatioot@cols)

3. Utilize readily available off-the-shelf communiaatitechnology (e.g., DSRC,
Wi-Fi, cellular) for vehicle to intersection commaations

4. Leverage TSP communications infrastructure for ottansit ITS applications
along a TSP corridor

The TSP system will provide signal priority whentaen conditions are met, such as
transit vehicles behind schedule and the trafigmal controller has available green
time within the signal cycle to provide for sigmailority.

Emergency Vehicle Pre-emption (EVP) technologylso anstalled throughout the
suburban portions of the region (outside the CityGhicago), which provides
emergency vehicles with preferential signal treatirsluring emergency situations.
EVP equipment pre-empts traffic signal operatiomsereas TSP equipment merely
adjusts the signal split time for phases to alloansit vehicles a limited amount of
additional time to pass through the intersection.

In the event of simultaneous requests for EVP a&B Within the same signal cycle,
an EVP request will cancel a TSP request givendieater need of emergency
vehicles to pass through an intersection.

The specific means of communications between ftravshicles and signalized

intersections will be determined by Pace and CTdubh procurements that will

need to meet Technical System Requirements to belapeed at a later stage. This
could include the use of existing TSP equipmerdaduitional equipment to facilitate

communications between buses and intersections.

A central control software package would allow foonitoring and control of TSP
system equipment on buses and at intersectiorizer-Bptic cable installed along the
corridor could be used for communications betwden dentral software and TSP
equipment at intersections. The desire for cem@hitoring of TSP Operations will
be further investigated during TSP system desidortsf prior to TSP system
procurement.

Communications between the central software andsasuld occur via a number of
remote communications methods along the corriddn-board TSP logs could also
be obtained directly from each bus either throdghuse of bulk data transfer radios
or by connecting a laptop to the TSP equipmentiéavnloading of logs to the laptop.
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This means of retrieving vehicle logs will also tether investigated during TSP
system design efforts prior to TSP system procurgme

4.3. SUPPORT ENVIRONMENT

Upon installation and final acceptance testinghef TSP system, TSP System
Administrators should have the following documeiotato support operations of the
system:

4.3.1. TSP System Operational Conditions
This document will summarize the conditions plaocadl SP system operations
by transit operations and by traffic operationsie Hocument will be a collection
of other documents produced during TSP system dpretnt and will generally
include:

o Transit schedule adherence values

o Transit vehicle types of service and TSP conditjplased on those

vehicle types
o Traffic signal timing plans in which TSP is allowedinhibited
o Other special exceptions to allowing for TSP operat

4.3.2. Operator's Manual
The operator’'s manual provides a general descnigtial detailed operating and
installation instructions for the TSP system. Trsnual is produced by the
manufacturer of the TSP system and will containftflewing information:

0 A general description of the equipment

0 The theory of operation of the system components

o Routine and sequence of operations

4.3.3. Software Manual

The software manual will include instructions farfprming a backup of all
software and log files. Procedures for softwarenteaance and upgrades will
also be included. This manual is produced by thaufacturer of the TSP
system.

4.3.4. Maintenance Manual
The maintenance manual will provide a general detson and detailed
maintenance instructions. This manual is produgethé manufacturer of the
TSP system It will contain the following infornna:
0 Recommended procedures and checklists for preentaintenance
o Data necessary for isolation and repair of failemalfunctions
0 A spare parts list and information on the charasties of individual
Spare parts.
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4.4. AGREEMENTS / COMMITMENTS REQUIRED

The RTA plans to enter into Technical Services &grents with Primary TSP
implementers (Pace and CTA) to provide fundingfi8P system engineering and
implementation activities that will be led by th8H implementers. Further details
on these are contained within the Program ManageRian developed for this
project.

Operations and maintenance agreements between €&ée/and CDOT / IDOT /
County DOT’s will need to be completed to addrésshs such as the conditions
under which the TSP system will be activated tongségnal priority and intersection
maintenance activities to be performed by CTA /ePaCDOT / IDOT / County
DOT's.

4.5. SYSTEM ASSUMPTIONS/ CHALLENGES

Figure 4-2 summarizes the assumptions made withghdocument regarding TSP
system operations and the anticipated challengaswilil need to be addressed by
Program Stakeholders in the upcoming System Ragemées and TSP system design
phases of the program.

Figure 4-2. TSP System Assumptions and Anticip&tiedllenges

System Assumptions

Challenges Description
Power for TSP Power sources are available on-board transit vehieohd at
Devices signalized intersections for TSP system equipment.

AVL Equipment
Requests for TSP

It is assumed that existing AVL technology can bkzed for
requesting TSP when buses are behind scheduleairatiesr
criteria determined by the AVL system.

Communications
Infrastructure betweer
AVL Equipment and
Traffic Signals

A communications mechanism will need to be devealdpe
allow the AVL equipment on buses to send request3 P to
signalized intersections

Field Communicationg
Infrastructure for
Vehicle to Intersection
Communications

Field communications infrastructure will allow bsde relay
TSP requests to corresponding TSP equipment iedtad!
signal cabinets. The location of this infrastruetis anticipated
to be on traffic signal mast arms, but could atsdude other
areas along the corridor, such as street lightspotether
infrastructure at a high enough altitude to proaddear path o
communications between buses and intersections.

Communications
Infrastructure for TSP
Devices in Field

Communications infrastructure will allow TSP dewade the
signal controller cabinets to be connected with amether for
the purpose of sending TSP log data from one dergdapoint
along the corridor.
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Figure 4-2. TSP System Assumptions and Anticip&edllenges

System Assumptions
Challenges

Description

Interoperability With
Existing TSP systems
in the Region

Existing TSP systems in the region are proprietaxy do not
allow for TSP requests from other TSP systemsureutSP
deployments following open architecture standarildiely
not be able to interact with existing proprietalyPr systems.
Pace Wi-Fi based PRG equipment may be able tdactevith
an interoperable TSP system with some modificatibreugh
Wi-Fi-cellular 1/0O capabilities
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5. OPERATIONAL SCENARIOS

This section describes a detailed sequence ofagsigities and operational process
procedures for the following operational scenarios:

Scenario 1 — TSP Requested and Granted

Scenario 2 — TSP Requested and Denied

Scenario 3 — Simultaneous TSP Requests from Bugleshe Same Priority
Level

Scenario 4 — Simultaneous TSP Requests from Buise®ifferent Priority
Levels

Scenario 5 — Simultaneous TSP and EVP Requests

Scenario 6 — Fleet Changes (e.g., Any Changes lIimg&tock Or Fleet
Expansion, Moving Buses Between Garages)

Scenario 7 - Service Changes (e.g., Adding or RemgdService to a Corridor,
Moving from CTA to Pace Services)

Scenario 8 — TSP System Central Monitoring

Scenario 9 — Planned Event Impacting TSP Systenabpes

Scenario 10 — Un-planned Event Impacting TSP SySeerations
Scenario 11 — Loss of Central Communications

The purpose of the scenarios is to describe comandrunusual transit and traffic
conditions that will occur once TSP systems ardayeyol and operational throughout the
region. These scenarios represent only a samplialj possible scenarios, and numeric
values are used for information purposes only. ghoeedures remain fairly consistent
through all scenarios. Once TSP systems are deplmya operational, transit and traffic
agencies will want to review the operational praged and develop an operator’s guide
to more fully describe how both types of agencresimvolved in system operations. The
operator’s guide will need to evolve as TSP systarasnodified over time, additional
intersections are equipped with TSP devices, ars&t members are reassigned or job
descriptions are changed.

5.1. SCENARIO 1-TSPREQUESTED AND GRANTED

Traffic is congested on a Wednesday morning, cgusiRoute 54B CTA bus
traveling northward along Cicero Avenue to fallélerminutes behind schedule.

The AVL system on the CTA bus registers that thige minutes behind schedule,
which is greater than the pre-determined schedillerance threshold of two minutes
for TSP operations. Depending on the AVL systepabdities, the AVL system

may be able to vary the schedule adherence thikébrotequesting TSP by vehicle
location or by time-of-day. The AVL system regristéhe “late” condition along with
bus number, route and direction.
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As the bus crosses a “check-in” point and approatie intersection of Cicero
Avenue and 39 Street, the AVL equipment communicates with TS&@gent at

the traffic signal cabinet to send a TSP requé&be AVL system may also provide
capabilities for the bus to “check-in” at a preetatined, geo-coded point prior to the
intersection and “check-out” after passing throtlghintersection. These points are
created to minimize disruption to traffic signahing when buses make a request for
TSP, so that only the amount of time needed fobtigeis used during TSP requests.
Additional TSP equipment may be needed on the ddgfine geo-coded “check-in”
and “check-out” points along the TSP corridor. THadfic signal controller receives
the TSP request from the TSP equipment in the eabin

The signal controller processes the request andgtiae green extension to an
allowable extent within the signal cycle. The busel sees the green light and
drives through the intersection. Once the bussa®sa “check-out” point after
passing through the intersection, the AVL equipnmnthe bus stops requesting TSP
from the TSP equipment in the signal cabinet, wimcturn stops requesting TSP
from the signal controller.

Since the bus received an extended green ligmiade up time and is now a little
over one minute behind schedule, less than thelgiermined schedule adherence
threshold of two minutes for TSP operations. Tresence of far-side bus stops
along the corridor also help to facilitate the mmeat of buses through intersections
when TSP is requested. The driver and passengelgedus continue along the
route to their destinations further north in Cheagthout a need for requesting TSP
at upcoming intersections.

Data on the TSP request is stored on the AVL eqeigran the bus and at the
intersection. The traffic signal controller algzords a log of the TSP event,
specifically when the call was received, when t&#Troutine was activated, and
when the TSP routine ended.

5.2. SCENARIO 2—TSPREQUESTED AND DENIED

Traffic is congested on a Monday morning, causiiRpate 54B CTA bus traveling
northward along Cicero Avenue to fall four minubehind schedule.

The AVL system on the CTA bus registers that fois minutes behind schedule,
which is greater than the pre-determined schedilerance threshold of two minutes
for TSP operations. Depending on the AVL systepabdities, the AVL system

may be able to vary the schedule adherence thigkébrotequesting TSP by vehicle
location or by time-of-day. The AVL system regrstéhe “late” condition along with
bus number, route and direction. As the bus ceoaseheck-in” point and
approaches the intersection of Cicero Avenue affiS3&eet, the AVL equipment
communicates with TSP equipment at the traffic sigrabinet to send a TSP request.
The traffic signal controller receives the TSP egjudrom the TSP equipment in the
cabinet.
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The signal controller receives the TSP requestdbaotes granting a green extension
TSP to the CTA bus. This denial could be becalsesignal controller has
determined that there is not enough time withinsigeal cycle to adjust the signal
timing as requested. Other factors in not allowiigP requests to be granted may
include signal controller conditions that are inmpénted to minimize disruption of
mainline and/or cross street traffic flows. Thesaditions might inhibit TSP
requests that occur in back-to-back signal cyc@ther conditions may prevent TSP
requests from being granted within certain timethefday.

Although the CTA bus did not receive an extendexzbgright, it is possible that TSP
requests could be granted at signal controllethéunrdownstream along the corridor.

Data on the TSP request is stored on the AVL egeiyran the bus and at the
intersection. The traffic signal controller algxords a log of the TSP event,
specifically when the call was received and whenT®BP routine was denied.
Depending on the signal controller capabilitieg, tbntroller may be able to log
additional information regarding why TSP requestsendeined.

5.3. SCENARIO 3—SIMULTANEOUS TSP REQUESTS WITH THE SAME PRIORITY
L EVEL

A Route 54A CTA bus is heading north along Skokide®ard and is five minutes

late as it approaches in the intersection with Detap Street. At the same time, a
Route 250 Pace bus heading east on Dempster Stppedaches Skokie Boulevard
and is three minutes behind schedule.

The AVL system on the Pace bus registers thatltrese minutes behind schedule. As
the bus crosses a “check-in” point and approadhesntersection, the AVL system
on the bus communicates with the TSP equipmertieatraffic signal controller to
request priority. Seconds after that, the AVLtegs on the CTA bus crosses its
“check-in” point at the intersection and transnatsimilar TSP request to the traffic
signal controller.

The signal controller acts upon the first TSP retj@i®m the eastbound Pace bus and
determines whether or not to grant TSP based oonufrent phase state of the signal
controller and grants TSP to the Pace bus. Afendggranted TSP by the signal
controller, the Pace bus crosses its “check-outihtpafter passing through the
intersection and the AVL equipment on the bus stegsiesting TSP from the TSP
equipment in the signal cabinet, which in turn stopquesting TSP from the signal
controller. The CTA bus requesting TSP in the moound direction would not be
granted TSP and would be waiting for a green lighiroceed north.

Depending on the signal controller capabilitieg, tontroller may be able to evaluate
both TSP requests from the eastbound Pace busiambtthbound CTA bus.
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The TSP request from the northbound CTA bus cowddptocessed by the TSP
equipment within the signal cabinet immediatelyeafthe eastbound Pace TSP
request. It may also be possible for TSP equipmetitin the signal cabinet to
determine whether the CTA TSP request should ba&teplaover the Pace TSP request
based on factors other than schedule adherende asusassenger loads. The traffic
signal controller would determine the appropriaterse of action depending on the
point in time within the signal cycle that the CBAd Pace TSP calls are received.

5.4. SCENARIO 4 —SIMULTANEOUS TSPREQUESTS FROM BUSES WITH DIFFERENT
PRIORITY LEVELS

A CTA local bus is heading east alond"d&. TSP Corridor and is three minutes late
as it approaches in an intersection. At about thens time, a CTA express bus
heading west on 95St. approaches the same intersection, and isnfiveites behind
schedule.

The AVL system on the CTA local bus registers thais three minutes behind
schedule. As the bus crosses a “check-in” pointaputoaches the intersection, the
AVL system on the bus communicates with the TSHpegent at the traffic signal
controller to request priority. Just after thisPT&quest occurs, the AVL system on
the CTA express bus crosses its “check-in” pointhat intersection and transmits a
similar TSP request to the traffic signal contnolle

The TSP equipment in the signal cabinet determimggsant TSP to the CTA express
bus heading in the westbound direction, becaubasta higher priority level. Once
the CTA express bus crosses its “check-out” poifterapassing through the
intersection, the AVL equipment on the express $tops requesting for TSP to the
TSP equipment in the signal cabinet, which in tstops requesting TSP from the
signal controller.

The CTA local bus approaching the same intersedtimm the eastbound direction
may then be served by the TSP equipment withirsidpeal cabinet, provided that the
signal controller has determined it will not caudisruption to side street traffic
operations or mainline traffic on the corridor.

5.5. SCENARIO 5—SIMULTANEOUS TSP AND EVP REQUESTS

A Route 208 Pace bus is travelling east along ®oldd and is five minutes behind
schedule as it approaches the intersection withlétarAvenue in the late morning.
At the same time a fire engine with sirens flashapproaches the intersection
heading north on Harlem Avenue to respond to adak

The AVL system on the Pace bus registers thatfive minutes behind schedule. As
the bus approaches the intersection of Harlem Awemnd Golf Road, the TSP
system on the bus communicates with the traffiaaigontroller to send a TSP
request. The signal controller processes theestcqand grants the green extension to
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an allowable extent within the signal cycle. Addies that, the fire engine on Harlem
Avenue gets into range and transmits its EVP rdaques

The signal controller processes the EVP requesbgrazes that it is an EVP request
and higher priority than a TSP request, and grin@sEVP request. The north/south
traffic on Harlem Avenue gets a green light and firee engine travels through the
intersection. The east-west traffic on Golf Roatsa red light and the Pace bus falls
another minute behind schedule. When it gets englight on Golf Road, the driver
proceeds through the intersection and the AVL sydtansmits a TSP request to the
next TSP-capable intersection it approaches.

5.6. SCENARIO 6—FLEET CHANGES (E.G., ANY CHANGES IN ROLLING STOCK OR
FLEET EXPANSION, MOVING BUSES BETWEEN GARAGES)

Pace re-assigns 10 buses from the North Garageankéfan to the North Shore
Garage in Evanston. The 10 re-assigned busedwitissigned to operate on Route
250 that travels along Dempster Street. The corridcludes TSP equipment at a
number of intersections.

The AVL systems on the re-assigned Pace busesl@ady configured to make
requests for TSP based on schedule adherence v@alegsTSP requested when
behind schedule by “X” number of minutes) and atiyeo relevant AVL inputs to
enabling TSP operations. Depending on the need ddditional V-2-I
communications hardware on the buses, Pace busitenis may arrange for the
installation of additional communications equipméhnecessary) to enable vehicle
to intersection communications.

Upon making AVL system adjustments, Pace bus tecdms alert other Pace staff
responsible for monitoring TSP activity on bused atong Dempster Street. Pace
also notifies the jurisdiction responsible for fir@signal operations of the increase in
the number of buses that will be making TSP reguastDempster Street.

Pace staff then download logs of AVL activity frdite re-assigned buses after one
week of operation to verify that TSP requests a@d made properly. Any issues
that are discovered in the logs are communicatath Wace bus technicians for
follow-up work on the buses if necessary. Thespligtion responsible for traffic
signal control also notifies Pace of any reportathcerns with traffic signal
operations.

5.7.SCENARIO 7 —SERVICE CHANGES (E.G., ADDING OR REMOVING SERVICE TO A
CORRIDOR, MOVING FROM CTA TO PACE SERVICES )

Pace decides to add transit service and TSP operatio North Avenue (IL 64)
between Emroy Avenue and I-355. This area cuyaldges not have any transit
services and requires TSP equipment to be installsynal cabinets at the 19
identified traffic signals along the corridor.
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During the Preliminary Engineering phase of thisnsgio, Pace communicates with
IDOT about the need for TSP equipment at the ifledtsignalized intersections
along the corridor. Pace coordinates with IDOT amitiates signal timing
optimization based on the last optimized date efdiignal system along the corridor.
Pace selects a third-party signal timing consultamptimize traffic signal timings
along the corridor and ensure that signal timirgjkect current traffic patterns. IDOT
notifies Pace when signal timing work has been detaegd and accepted.

During the Design Engineering phase of this scen&ace coordinates with IDOT
on the procurement and installation of TSP equigmathin signal cabinets along
the corridor. Pace and IDOT initially determine #ppropriate intersections to
receive TSP equipment based on factors such asecten volume-to-capacity
ratios, the presence of any railroad crossings,.efsn assessment of the fiber /
twisted pair cable infrastructure on the corrid@ynalso impact where TSP is
installed and how TSP data can be sent from theédoorback to a central office for
data processing and evaluation. Once TSP intérsscire selected, Pace leads the
procurement and installation of TSP equipmentlierdorridor.

During the TSP Implementation phase of this scen&®ace communicates with bus
technicians to arrange for the installation of adgitional communications
equipment (if necessary) to enable vehicle to sgetion communications. Pace also
monitors the Contractor selected for TSP Implementdo verify that wayside
communications is installed at the proper locatioi3OT verifies that installed TSP
equipment operates without negatively impactin§itraignal operations.

Once the TSP System is installed, Pace monitorSystem Acceptance Testing to
verify that Technical System Requirements are mpehb TSP System.

5.8.SCENARIO 8 — TSP SYSTEM CENTRAL MONITORING

Pace desires to make an adjustment to TSP opegalipmeducing the schedule
adherence threshold for TSP requests from five tego two minutes for all buses.
Pace estimates this will better improve on-timg@enance and transit travel times
along TSP corridors.

Prior to beginning the schedule adherence adjusgnBace communicates with
RTA and CDOT / IDOT / County DOTs about the desireeduce the threshold. A
before-and-after evaluation of on-time performaawd transit travel times is planned
to demonstrate the effects of the change in thidsho

Pace begins to collect AVL data from affected T8#es from the AVL systems for
one to two weeks of time and summarizes the datepart form. This data serves as
the “before” snapshot that will be compared to TpErations after the change.

The AVL systems on the Pace buses receive the eharsghedule adherence
thresholds to enable TSP operations when greaarZiminutes behind schedule.
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Depending on the AVL system capabilities, the AVWistem may be able to vary the
schedule adherence threshold for requesting TSklgle location or by time-of-
day. Upon making AVL system adjustments, Pacetécisicians alert other Pace
staff responsible for monitoring TSP activity orsba. Pace also notifies CDOT /
IDOT / County DOT'’s of the effective date of thedkhold change.

Pace staff then monitors the impact of the AVL systhange after one to two weeks
of operation through the use of a TSP System Ceatftware package. Monitoring
capabilities provide Pace staff a comparison ofAk& logs against signal controller
logs to verify that TSP requests are being recebyesignal controllers on the
corridor. This also provides an understandinga Imany more TSP requests are
being granted on the corridor after the schedulesghce adjustment. The TSP
System Central Software also provides health mangacapabilities of TSP
equipment on buses and on the corridor so that €actenderstand where equipment
may need to be serviced by technicians.

Any issues that are discovered in the logs are canicated with Pace bus
technicians for follow-up work on the buses if nexa@gy. CDOT / IDOT / County
DOTs also notify Pace of any reported concerns twatffic signal operations.

Pace gathers the “after” snapshot of data on T§ests and summarizes the before-
and-after data for the RTA and Program Stakeholdarsy lessons learned during
the threshold change are communicated with Pro@tkeholders as well.

5.9. SCENARIO 9—PLANNED EVENT IMPACTING TSP SYSTEM OPERATIONS

A large national conference is planned to be hel@€hicago over the course of four
days from Thursday through Sunday. Traffic congess expected to occur along
existing TSP corridors and is also expected im@&® operations for CTA buses.

In the weeks prior to the planned event, CTA mestis CDOT regarding any
planned changes to traffic signal operations thie& implemented by CDOT to
ease congestion that is expected to occur on T8RIas. Planned signal timing
changes will provide more green time to mainlirggfic along the corridor where
higher volumes of traffic are expected to be trangeto and from the event.

CTA assesses where TSP requests may not be ndedgdtee corridor, given that
more green time will be provided to bus routesetizg on the corridor. CTA routes
crossing the corridor would be delayed given thas Igreen time is being provided to
those cross streets. CDOT determines that TSResexjtrom CTA buses on cross
streets would negatively impact the flow of traffilong the mainline during the
event.

In the days prior to the planned event, the CTAlliss the schedule adherence
threshold of the AVL system that acts as the tnidge TSP requests from the buses

46



Regional Transportation Authority
Concept of Operations (ConOps)

so that TSP requests will not be made during tlemevCTA and CDOT verify that
no TSP requests are being received by the sigmalatiers on the corridor.

After the event is completed, CDOT restores thaaitimings that were in effect
prior to the event. The CTA also restores the daleeadherence threshold on the
AVL system to allow for TSP requests along and sirggthe corridor.

5.10. SCENARIO 10— UN-PLANNED EVENT IMPACTING TSP SYSTEM OPERATIONS

A CTA rail disruption occurs on a weekday duringrang rush hour. CTA desires to
run shuttle service along a Pace TSP corridor dgrihe rail disruption. CTA shuttle
buses would primarily travel along the Pace routest have TSP equipment installed
at traffic signals.

This scenario assumes that CTA shuttle buses wimultble to efficiently shuttle
passengers from a CTA rail station to anotherstatiion / bus stop along a TSP
corridor that primarily serves Pace buses.

The benefits of regional TSP interoperability betwéace and CTA buses with
CDOT and IDOT signalized intersections can allowAduses to quickly and
efficiently travel along a Pace TSP corridor tottleuypassengers between two points
in the event of a CTA rail disruption.

During the scenario, the CTA would notify Paceldit plans to use shuttle service
along the Pace TSP corridor and monitor TSP omersitiemotely as needed. After
the rail disruption is resolved and CTA shuttlevgss is no longer needed, the CTA
would stop shuttle service and notify Pace that#iedisruption has ended.

A follow-up review of the success of TSP operatidagng this type of scenario
could illustrate how effective the regionally irdperable TSP System was at aiding
the CTA in shuttling passengers during the raitugtion.

5.11. SCENARIO 11—-L 0ss OFCENTRAL COMMUNICATIONS

Pace staff responsible for monitoring TSP operatitind that their central
communications to TSP equipment at intersectioesaded by IDOT has been
disrupted and that TSP logs can no longer be doaddd from either TSP equipment
or signal controller on the corridor.

In this scenario, center-to-field communicationsAeen Pace central offices and
TSP intersections along a Pace TSP corridor isiplied, resulting in a loss of TSP
data and logs from signal controllers and TSP egaig. Pace staff may first receive
a notification of the failure through the use ofPTSystem Central Software that
includes health monitoring capabilities of TSP @guent on the TSP corridor. Itis
also possible that IDOT staff may be the firstigcdver the cause of the central
communications failure as a result of a traffiddent.
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Other causes in losing center-to-field communicetiavith TSP intersections may be
the result of a gap in intersection-to-intersectommunications along the TSP
corridor. The gap would likely have been caused bgar in underground
communications cables (fiber, twisted-pair, etchattis utilized for communicating
TSP Data to one location on the corridor that s¢heslata back to the central office.

Pace contacts the TSP Installer to investigatedn@munications failure and take
corrective actions as necessary. In the eveniff@T would need to restore
underground communications cables, IDOT would gd¥ce of the timeline for
cable repairs. Once the corrective actions haea beken and center-to-field
communications are re-established, Pace confiratsTtBP logs can again be
downloaded from TSP equipment in traffic signalinats and continues to monitor
TSP activity along the corridor.
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6. SYSTEM |MPLEMENTATION OVERVIEW

This section details the next steps to be taketh®yRTA in the systems engineering
process following the completion of this ConcepOgferations document. Appendix B
presents a compliance matrix demonstrating thisish@nt's compliance with FHWA
Rule 940.

6.1. TECHNICAL SYSTEM REQUIREMENTS

The TSP Technical System Requirements Document imitlude functional
requirements describing what the components andgykeem will do, performance
requirements that state how well it should perfoorer time, and under what
conditions the system will function. These Reguieats will set the technical scope
of the TSP systems that are to be procured ancemmgited by Pace and CTA.

6.2. REGIONAL TSP STANDARDS AND | MPLEMENTATION GUIDELINES

The Regional TSP Standards and Implementation Goedewill address the
following items:

» Operational guidelines for requesting and granliBg and associated TSP
actions

* Open Standards for communication protocols betwlee®VL equipment on
the bus and wayside equipment at the intersection

» Compatible technology for communications betweenkihs and wayside
equipment located throughout the region

* The use of centralized TSP System monitoring faratons and
maintenance

» Performance Measures to be used to assess thaveffiess of the TSP
Systems deployed for Pace and CTA

The Regional TSP Standards and Implementation Goédewill include a summary
of best practices from other national or regionaPTdeployments as well as
procurement and test plan templates that can beegtifor the region.

The Regional TSP Standards and Implementation Goedewill also include a
Technology Integration Plan that addresses TSPystéra integration steps
necessary for regional interoperability. The imédign guidelines will be updated to
reflect any changes during the construction antesysmplementation phases to
ensure the actual sequence of steps performedegrate the TSP systems are
documented for on-going regional consistency.

Similar to the Technical System Requirements docuntleis document will build

consensus among stakeholders about the regiomalestis and implementation
guidelines that will be developed. All commentd Wwe recorded and incorporated
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into the final document as appropriate and distatuo stakeholders for a final
review.

6.3. TSP SYSTEM VERIFICATION PLANS

The TSP System Verification Plan will describe thetivities associated with
verifying that the system being built meets thec#psl System Requirements. This
plan will include procedures that are the speafid detailed steps to be followed to
perform testing of the TSP system.

6.4.|MPLEMENTATION OVERSIGHT AND PROGRAM VALIDATION

Implementation oversight will be performed to vetihat individual TSP projects
within the RTSPIP are being planned, designed mptemented in accordance with
the Regional TSP Standards and Implementation Guoéde Oversight activities will
include TSP System Design Reviews, TSP ProcureRewiews, and TSP
Installation Reviews. Acceptance testing overs@htSP systems will also be
performed as TSP systems become operational.

Program Validation activities will include monitag performance measures on how
well the goals and objectives defined within thenOps document are being met by
the TSP systems that are deployed. Further detaiferformance measures are
provided within this ConOps document in Section 2.3
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APPENDIX A —STAKEHOLDER MEETING MINUTES

TSPWORKING GROUP MEETING
9:30AM —3:00PM, TUESDAY, MARCH 12,2013
L OCATION : BOARD CONFERENCEROOM, 16™ FLOOR
1

A TSP Working Group session was held March 12, Z01&he Regional Transit Signal
Priority Implementation Program (RTSPIP). A PowenPpresentation and several
documents were utilized for the meeting discussioh are available as separate
documents. Brief highlights of the meeting are sumped below.

1. Introductions
Meeting Participants:
Gerry Tumbali, RTATumbaliG@rtachicago.org
Mark Pitstick, RTA PitstickM@rtachicago.org
Kevin Stanciel, RTAStancielK@rtachicago.org
Rochelle Fulton, RTAfultonr@rtachicago.org
Robert Vance, CTARVance@transitchicago.org
Dave Tomzik, Pacelavid.tomzik@pacebus.com
Taghi Mohammed, Paci&ghi.mohammed@pacebus.com
Duane Mahone, Pacgyane.mahone@pacebus.com
Daryle Drew, IDOT Daryle.Drew@illinois.gov
Dave Zavattero, CDOTdzavattero@cityofchicago.org
Jon Nelson, LCDOTJPNelson@Iakecountyil.gov
Claire Bozic, CMAP CBozic@cmap.illinois.gov
Daryl Taavola, URSDaryl.taavola@urs.com
Kevin O’'Neill, URS {ia phong, Kevin.oneill@urs.com
Matt Letourneau, URSnatthew.letourneau@urs.com
Dan Nelson, URSdan.nelson@urs.com
Kyle French, Ardmore Associatddrench@ardmoreassociates.com

O O OO OO O OO O OoOOoOOoOOoooo

The desired outcome of the meeting was to undetstad reach consensus on:

o Concept for Regional TSP Program

Roles and Responsibilities for Regional TSP Program

2013 Corridor/Project Portfolios

Process and criteria for establishing Portfolias2i@14 and beyond

Better understanding of NTCIP/TCIP Standards
Note: NTCIP/TCIP Standards were briefly discusaed will be covered in
more detail on the April"®®meeting.

O O O O
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TA Update

A meeting between RTA, IDOT, DuPage County, and&k@ounty occurred on
Monday March 4. The purpose of this meeting was to update tlem@ees about
the RTA RTSPIP project, specifically the ConcepOgierations, and to discuss
existing IDOT and county traffic signal and comnuations infrastructure.
RTA/URS is to send out meeting minutes to the T®Fimg group.

There will be an lteris TSP demonstration on Ap‘ﬁlat the CDOT signal shop.

The disposition of SEMP comments and revised SEbtRichent have been sent out
to the working group. URS is currently working fomalizing a disposition of the
PMP comments which will be sent out to the worlkgngup with the revised PMP
document.

CTA submitted a request for funding to start Preitany Engineering for the Ashland
and Western Avenue BRT corridors and this is bemogessed. RTA will issue a
Letter of No Prejudice that will allow this work start.

Action Items:

o RTA/URS to send meeting minutes from MaF&IDDT/County meeting to the
TSP Working Group

o RTA toissue Letter of No Prejudice to CDOT/CTAAshland and Western
Avenue BRT corridors

3. Concept of Operations
Please see the meeting minutes for February 123 &XiConcept of Operations elements
discussed at that meeting.

Chicago Concept Diagram

o IDOT Gateway / IL Transit Hub was added to thegdhan since the last review.

o0 Lake County and IDOT noted that traffic signal cedts with master controllers have
both a master controller and a local controllehe TSP devices will only be able to

communicate with the local controllers. It wasamenended that this be reflected in the

diagram.

o IDOT noted that the communications connection ftbmIDOT/Local DOT TMC to the
master controllers is dial-up. Connection from teasontrollers to local controllers is
fiber.

o IDOT noted that stand alone signal controllerstexist all are connected by fiber/copper

(designate interconnect as “where available”).
o CTA suggested that “Mobile Router Equipment” bergied to “Mobile Router and
Radio Equipment”.

Roles and Responsibilities
o Changes were suggested to the responsibility miaittinded as Figure 3-6 in the
ConOps document
o0 The general roles of each party in the TSP workirugip were stated.
RTA: Program Manager / Project Oversight / Funding
URS Team: Support, Complete Contract Work Tasks
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CTA / Pace / IDOT / CDOT / Local DOTs: TSP Implertees, TSP Operations &
Maintenance
FTA: Funding Agency
o Itwas noted that the V-2-1, I-2-1 and 1-2-C rolasd responsibilities discussed were the
roles specifically for the development phase artderoon-going operations.

o V-2-I: Vehicle to Intersection roles and responsitiities were discussed
RTA reference was changed to “RTA and TSP Workingu@”
Responsibilities include: Determining content &Prmessage set, outline TCIP
standards, identify standard radio technology foSRIP.
CTA / Pace
Responsibilities include: Working with AVL vendodgveloping interface with
on-board communications equipment, and purchadiagditional equipment for
buses.
RTA asked if the AVL vendors had been contacted &IA / Pace are
waiting for more requirements to be defined first.
Passenger loading information included as pateféquirements was
discussed. It was decided that it should be aélutefditure use /
expandability.
The ability to use Unconditional Priority duringrtzén events was discussed.
CTA / Pace to talk to AVL vendors to determinehifstis a possibility.
Use of wireless communications equipment will discaddressed.
CDOT / IDOT / Local Count DOTs:
Responsibilities include: Coordinating with sigeahtroller
vendors/manufacturers on how TSP operations avecedrby different signal
controller types.

o [-2-I: Intersection to Intersection Roles and Respnsibilities were summarized

CDOT / IDOT / Local County DOTs:
Responsibilities include: cooperate with instaatof TSP equipment at the
intersection, coordination with signal controllemdors/manufacturers on how
TSP operations are serviced by different signatrotler types, and facilitating
use of fiber/copper network for TSP communicatitm€TA and Pace Transit
Management Centers.

CDOT:
Responsibilities include: Coordination with CTAdaRace on use of CBOX
equipment for V-2-1 and I-2-I communications.

A section was added for CTA/Pace
Responsibilities added were: Perform communicatessessments and lead
installation of TSP communications equipment.

o [-2-C: Intersection to Center Roles and Responsibiies were summarized

It was noted that the DOTSs also have an interelséing able to remotely monitor
TSP activity.
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Operational and Support Environments
o0 URS summarized the traffic signal and TSP systeenaipnal environments

CDOT operates a “MIST” centralized traffic managetngystem and the other DOTs
operate a mix of closed loop systems with Econailiteé Eagle controllers.

The RTSPIP system would cover 400 miles of roadawayover 1000 traffic signals.
Central monitoring of TSP system activity was ddtebe important to identify
problems, gaps in service, and interruptions ofiser

CMARP is in the process of updating the traffic sigimventory database but this is
expected to be a longer term effort.

Operational Scenarios
0 The purpose of discussing the operational scenargsto get an understanding of how a
TSP system would operate and to understand the aolé responsibilities of the
involved parties.

Scenario 1 — TSP Requested
The values for the conditions of a request wereudised. Values could be
variable based on location, time of day, passeloget, etc.
It was noted that a TSP request could either exaegeéen light or grant an early
green light.
For TSP requests to be most efficient, far sidestogs are preferred. Near side
stops would be relocated where permitted.
It was suggested that the TSP device should wankrat a check-in / check-out
procedure and that is to be added to the scenario.
It was also suggested that our system requirena¢gsasnclude communications
from the intersection back to the vehicle to canfiFSP requests received and
TSP service status.

Scenario 2 — Simultaneous TSP Requests
The easiest/low level way to handle multiple redgsi@sas determined to be first
in/first out.
It was noted that the way simultaneous requesthamrdled would depend on the
signal controller technology available at eachrsgetion and it is possible that
both could even be served depending on the moveofd¢né request.
The signal controller would have to be able to deitee whether or not to grant a
TSP request based on the current phase state.
It was noted to revise the term “vehicle” to “buis'the Scenario 2 ConOps text.
It was noted that we need to understand the TS&bdajes of the different
controllers including Peek ATC, Econolite and Eaaybel this will be investigated
through discussions with the signal controller vansd

Scenario 3 — Simultaneous TSP and EVP Requests
Priority vs. pre-emption technology was discuss@d.emergency vehicle
request will always override a TSP request.
It was stated that the TSP intersection equipmeniladvbe responsible for
processing decisions, the buses would only betaldend a request.
It was suggested that a scenario be developedfferaht TSP priority levels as it
relates to servicing express buses vs. local buses.
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Scenario 4 — Fleet Changes
It was determined that if all buses are equippdt WEP, fleet changes become a
non-issue. Bus assignments will automatically tp@a part of the AVL system
and this already happens. This scenario would app}y for an equipment
upgrade.

Pace requested that “re-locates” be replaced witassigns”

Scenario 5 — Service Changes / New Transit Service
It was noted that the agencies would optimizeitraignal timings at all traffic
signals along the corridor but would only instaBH at “appropriate”
intersections. This is to be reflected in the scen
Pace and IDOT would most likely use'&arty to optimize signal timing and
would like to consider bus movement when optimizing
It was stated that it is beneficial to have thererdorridor interconnected with
fiber, twisted pair copper or wireless communicati®n assessment would need
to take place to determine where interconnectd.eAssome isolated
intersections, time-based coordination would beluse
The way TSP requests would be logged was discu$bede is a desire to have a
more user friendly way to compare TSP logs witffit@ignal controller logs.
The existing method of TSP event logging includesasate logs of TSP requests
stored at both the bus and intersection signalrothets. Technical system
requirements would need to be developed for a T®®are application to
consolidate both sets of logs into one spreadsbeside-by-side comparison of
bus TSP requests and intersection signal controiét logs.

It was suggested to include the three developntages of Preliminary
Engineering, Design Engineering and Implementaticthe scenario.

Scenario 6 — Incident Management
Pace currently uses a Transit Operational DeciSigoport System to help
manage incidents.

It was stated that an interoperable system woldavabr buses to be shifted to
new corridors and still be granted TSP requestkarcase of incidents.

After the case of an actual incident managememtago® the operation should be
reviewed for future improvements.

Scenario 7 — Central Monitoring (changed from cental administration)

This scenario is more for central monitoring vsitcal administration and will be
revised to include TSP logging, diagnostics, etc.

The threshold for a TSP request was discussadadtdetermined that the
threshold could vary based on location and timeagyf

It was stated that if a change in threshold ocalata should be collected before
and after and then the results reported to thew@&@Ring group.

Question was asked if Pace and CTA should be alsled each other's PRS
information.

Scenario 8 — Special Events (changed from Incidefmnpacting TSP Operations)
This scenario was originally a placeholder for fttemt Impacting TSP
Operations” and will be replaced with scenarios‘Rianned Events” and
“Unplanned Events”.
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TSP involvement in an emergency evacuation wasigssz. It was determined
that TSP operations would need to be coordinatél tve regional evacuation
plan before a scenario could be implemented.

Scenario 9 — Loss of Central Communications
It was stated that this scenario would need toxiparded and clarified.
IDOT should be recognized because they may betdinistentify field incidents
and notify Pace.
This scenario also needs to cover intersectionteysection communication
failures.

System Implementation Next Steps

(0]

Technical Requirements will be discussed at thel Afrmeeting from 9:30am-
3pm. The first half of the meeting will be for bieshnical requirements and the
second half will be for intersection technical regments.

CTA noted that Clever Devices (their AVL vendoruisder contract to develop a
schedule adherence interface for the Jeffery Jumjpg and will see what
information they can share.

Action ltems:

0]
0]

o

0]
(0]

TSP working group to send ConOps comments to RTAvieek (by March 19).
URS to revise ConOps based on meeting discussobadditional comments
forthcoming.

CTA to provide specifications information on AVtemface work for Jeffery Jump if
possible.

URS to investigate TSP capabilities of Peek AT©OnE&lite and Eagle controllers.
Rough draft Technical Requirements will be sentothe TSP working group

the week of April L

4. Lunch Break

5. Program Management and Systems Engineering ManagemiePlans
Disposition of comments and key revisions to documes

(0]

The disposition of SEMP comments and revised SEbtfighent have been
distributed to the working group. A clean finalizeopy of the SEMP without
track changes will also be issued.

URS is currently working on the disposition of fAkIP comments and final
revisions to the PMP document. They will be saritto the working group
shortly.

URS clarified the roles and responsibilities of imeolved parties.

A new section is to be added to the PMP on agretsmen

Revisions included language related to synergy éetMRTSPIP and other
initiatives.
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o RTSPIP will provide “Operational Guidelines” vs. gérational Conditions” and
it is expected that the Service Boards and DOTksetlspecific parameters. An
example was given of “behind schedule parameters”.

0 RTA stated that it is preferred to use existingnalgontrollers where possible
and to leverage efforts with other signal improvatmaodification programs.

o RTSPIP funding is desired to be used for spot sigmairoller improvements
only on a priority/TSP needed basis. Broader sigoatroller replacements for
entire corridors should be funded by other sougeasts if possible. It was
suggested by CDOT to not set a policy that wourtdtlthe ability to replace
signal controllers on a corridor if it is needed T&P.

Work Breakdown Structure Template/ Cost EstimatingGuidance Template
o0 URS went through: Work Breakdown Structure andGbst Estimating
Template.

URS stated that the Work Breakdown Structure tetepsaa checklist for
engineering and that not all sections will applyatocorridors.
It was requested that one time vs. corridor spedi#ms be identified
separately within the breakdown.
URS stated that the unit cost values are from pre/iT SP projects and are a
rough working amount. It was decided that the Efount for preliminary
engineering needed to be increased.
Pace stated that for item 1.1.3, V-2-C should biged because it may
change based on the corridor. URS to add a row{C.
Spot VISSIM analysis for initial corridors was dissed. It was determined
that VISSIM analysis would not be needed.
TSP performance will be based on pre- and postgiep@at reports created
through Synchro modeling, from AVL data and othgprapriate sources.
Implementing parties were determined to be resjpte$or the reporting.

Monthly Reporting Template
o A draft monthly reporting template was reviewed @nédxpected to be submitted
with the monthly invoices if possible.
An additional page will be added to the reportltova for submittal of cost
details like expenditures for this period, expemdis to date, % work
complete, etc.

Action Items:

0 URS/RTA to send clean version of SEMP documenbDespabsition (with correct date) to
working group.

0 URS/RTA to finalize revisions and then send revidd& document and
disposition of comments to working group.

0 URS/RTA to include a TSA template as exhibit irseeVPMP document.

o TSP working group to send TSA comments to RTA.
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TSP working group to send RTA their comments oft Wark Breakdown
Structure, draft Cost Estimating Guidance tempkatd Monthly Reporting
template.

6. Corridor/Project Portfolios
Review of process and criteria for establishing Pafolios for 2013 and 2014 and

beyond

0]

All parties agreed that standards for eligible iclmms needed to be completed
before the authority to proceed with detailed desigd implementation could be
established.
It was suggest that Pace applications for corridtansfy what corridors are
already in preliminary engineering vs. the onesr&m® activity has started yet.
RTA will share CTA’s requests to proceed on Ashland Western with the
working group as an example.
2013 corridors will be acknowledged in a LetteNaf Prejudice, giving
authorization for CTA and Pace to proceed with P3&liminary Engineering.
After receipt of the Letter of No Prejudice, CTAdaRace have the ability to
proceed. After execution of the TSA, the CTA andd?amay submit invoices for
reimbursements to RTA.
RTA is responsible for developing TSAs and amendhnggn as needed.
URS reviewed the criteria included in the 2003 RII@P study and the 2008
Pace TSP plan and came up with a hybrid set of RH 8&ridor screening
criteria:
Transit operational issues
High ridership, high frequency
Transfer locations along corridor segments
Overlap of CTA and Pace service.
Potential TSP location Criteria that can be utdibg the agencies was
discussed. Green time availability and other izafbnsiderations were added to
the list of criteria.
URS discussed the screening criteria that RTA/TSPKg Group will utilize
to confirm selection of RTSPIP corridors.
1% level criteria will consider if the corridor is paf the CMAQ/FTA
funding application, RTA TSP Study, or BRT/ART pram. If not, TSP
working group would do a more detailed review te ge¢he corridor
warrants TSP.
2" level criteria will look at the synergy of propasgrojects with other
initiatives or other partners. Coordination willhqned projects and
traffic signal modernizations were discussed.
o0 The process to develop Corridor Portfolios for 2@hdl beyond was also
reviewed.

Review of 2013 Corridors

(0]

CTA:
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CTA has already submitted the Ashland and Westemmdors (approx. 16
miles each). 79Street and Chicago Avenue are two other possible
corridors.

CTA stated the advanced traffic controller ($14€BOX including bus to
controller and controller to controller communicati($12K), and MIST
integration ($2K) will cost approximately $28,0@dl per intersection at
their Ashland locations. Interconnects were alyagadlace on this corridor
and were not part of the cost.

o Pace:
Preliminary engineering has been started on patidrseveral corridors:
159" Street, Sibley/14%, Roosevelt Road, Cicero Avenue, and' Sreet.
Work started along portions of these corridorsudeks preliminary
engineering assessments and signal optimizati@ahPane would like to
complete the preliminary engineering.
Pace stated that their 2013 proposed corridorsdMoeilsplit into two
contracts. One of the contracts will include tbericors above, which have
already started preliminary engineering, and tiewtontract would initiate
preliminary engineering on: Grand Avenue, North €ariLake County
Corridor, Golf Road, River Road, Algonquin Roadd damncoln Highway.

Action Items:

o0 RTA to work with CTA and Pace on finalizing 2013r@or Portfolios.

0 RTA to send Pace a sample Letter of No Prejudigaest.

o Pace to send RTA a request for 2013 corridors,tifieng corridor limits and explaining
what work is already underway and where.

o0 RTAto issue letters of no prejudice to CTA andePac

7. NTCIP / TCIP Standards

Summary of TSP related national standards

o Discussion of national standards took place. & determined that most current
deployments use proprietary systems or a modified of the NTCIP standard.
A “Chicago NTCIP (or TCIP)” standard would havel® created for RTSPIP.

o It was suggested that we focus more on the messddem vehicle to
intersection as we develop the RTSPIP standard.

o CTA/CDOT's Jeffery Jump project will be utilizingraodified New York City
message set and that is an example to be revieWR& requested that CTA
present details of the Jeffery Jump message sdharmutoject at the April 9 TSP
working group meeting. CTA will send a copy of thessage set to RTA/URS.

Action Items:

o CTA to send copy of Jeffery Jump message set t6IRBA

o CTA to present Jeffery Jump project and messagat #giril 9 TSP working group
meeting.
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0 URS to present more NTCIP/TCIP standards infornmagéibthe April 9 TSP working
group meeting.

8. Next Meeting
Next Meeting — April 8 9:30am-3pm at CMAP.
Attachments:
3/12/13 Meeting Agenda
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TSPWORKING GROUP MEETING
9:30AM —3:00PM, TUESDAY, MARCH 12,2013
L OCATION : BOARD CONFERENCEROOM, 16" FLOOR
1

1. Introductions — 5 min.

2. RTA Update — 10 min.

3. Concept of Operations - 120 min.
Review/Discuss:

(0]

o 0O O0OO0Oo

Recap of elements discussed at the February 13, rp@gting
Chicago Concept Diagram

Roles and Responsibilities

Operational and Support Environments

Operational Scenarios

System Implementation Next Steps

4. Lunch Break or Working Lunch (as time allows)

5. Program Management and Systems Engineering ManagemePlans - 60 min.
- Disposition of comments and key revisions to docuse
Work Breakdown Structure Template

(0]

TSP Preliminary Engineering, TSP Design and TSHdmpntation

Cost Estimating Guidance Template
Monthly Reporting Template

6. Corridor/Project Portfolios — 45 min.
Review of 2013 Corridors
Review of process and criteria for establishingti®bos for 2014 and beyond

7. NTCIP / TCIP Standards - 15 min.
Summary of TSP related national standards

8. Other Items — 10 min.
Radio communications research
Next steps for project

9. Next Meeting & Action Items —5 min.
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APPENDIX B -- FHWA RULE 940COMPLIANCE M ATRIX

Based on 23 CFR, Subchapter K — Intelligent Trartggion Systems, Rule 940, states
and agencies using U.S. Highway Trust Funds mudizeuta systems engineering

analysis approach to develop ITS projects. Figwe IBts sub-sections from FHWA

Rule 940 and where those requirements are addrastigd ConOps document.

Figure B-1. RTA RTSPIP ConOps Compliance MatrixwiHWA Rule 940

Applicable Section of Rule 940.11

| Section of ConOps

| Comments

940.11 (c)The systems engineering analysis shall include,ratnimum:

C 1: Identification of portions of the
regional ITS architecture being
implemented (or if a regional ITS
architecture does not exist, the
applicable portions of the National
ITS Architecture);

Section 3.7 — System
Architecture

TSP system is currently
reflected in the Northeasterr
lllinois Regional ITS
Architecture

-

C 2: Identification of participating
agencies roles and responsibilities;

Section 3.3 —
Stakeholder Roles and
Responsibilities

C 3: Requirements definitions;

Not addressed in this
document

Will be addressed in detail i
Technical System
Requirements

C 4: Analysis of alternative system
configurations and technology optior
to meet requirements;

Not addressed in this
1S
document

Will be addressed in detail i
Regional TSP Standards an
Implementation Guidelines

=

C 5: Procurement options;

Not addressed in this
document

Will be addressed in detail i
High-Level Design
Document

C 6: Identification of:
applicable ITS standards;
testing procedures;

Standards are
addressed in NE IL
ITS Architecture
Section 2.3 -
Performance
Measures

Will be addressed in
Regional TSP Standards
and Implementation
Guidelines

C 7: Procedures and resources
necessary for operations and

Section 4 - Operationa
and Support
Environments

management of the system.
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