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1 Introduction

1.1 Document Purpose

This report provides the output of San Diego’s Regional Intelligent Transportation Systems (ITS)
Architecture. This document includes all updates completed to align the Regional Architecture
with the concepts of the 5 Big Moves, developed as a framework to guide future transportation
planning by the San Diego Association of Governments (SANDAG). As efforts and plans for
regional transportation solutions move from concept to design stage, local stakeholders can
consult the Regional ITS Architecture to gain an understanding of the resources and services
available in the region, as well as those planned for the near, mid, and long term. This document
provides not only the output of that information, but guidance on how stakeholders can use and
benefit from the Architecture.

The Regional ITS Architecture serves as a technical blueprint for local deployers, operators and
other stakeholders of ITS services and products. The Architecture provides the guidance
necessary for local agencies to plan, develop, and design ITS that utilizes existing services, and
supports communications between ITS elements that cross jurisdictional boundaries. A regularly
updated Regional ITS Architecture is one of the tools necessary for local stakeholders in the
consistent and effective development of ITS. In addition, an updated Architecture meets Federal
requirements that all ITS projects funded from the Highway Trust Fund be in alignment with the
National ITS Architecture and associated standards. The update of San Diego’s Regional ITS
Architecture is the necessary step to ensure that local agencies are deploying services in
alignment with the National ITS Architecture, and can appropriately position projects for
applicable federal funding.

1.2  WhatIs ITS?

Intelligent Transportation Systems include processes, methods, and the application of advanced
technology to improve mobility, safety, and accessibility to multi-modal transportation networks.
ITS includes advanced field equipment, communications, and operational protocols integrated
with the built transportation infrastructure, and deployed to improve overall transportation system
operations and safety. In San Diego as in most regions, cities, and states, ITS deployment is
guided by a Regional Transportation Plan (RTP) that defines a vision for the effective use of
technology to support operations and management goals, and identifies key strategies to
achieve those goals. The San Diego region is similarly supported by the development of the
2021 Regional Plan.

SANDAG is a national leader in the deployment of ITS, and this foundation of previous system
deployment is part of what guides a bold new approach to transportation planning. Some
examples of ITS in place in the San Diego region include:

e Integrated Corridor Management — The management of transportation with an emphasis
on maximizing travel across modes in one corridor is exemplified by the 1-15 Integrated
Corridor Management system (ICMS). In the deployment of this approach, SANDAG
was one of the first agencies in the US to break down the institutional and operational
siloes that provided management of traffic, transit, active transportation and rail
systems, and create a system able to more efficiently distribute usage across modes.

¢ Intelligent Traffic Signals — SANDAG recently made significant investment in state-of-
the-art signal systems technology, which has provided widespread modernization of the
traffic signal system in San Diego. The intelligent synchronization of a city-wide traffic
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signal network is one of the strategies used to shorten commute time, increase public
safety, reduce greenhouse gasses, and increase mobility among all modes of travel.

e 511 Traveler Information System — San Diego was an early adopter of 511, the dialling
short code allocated by the FCC in 1999 for the use of traveler information. SANDAG’s
511 interactive voice response (IVR) phone system, website and mobile application
have come to be a critical resource in the dissemination of accurate, actionable,
trustworthy information supporting multimodal travel in the region.

e Managed Lanes — All manner of managed lanes, on highways and arterials, are
constructed and operated using ITS. Roadside toll equipment on the highway such as
radar, sensors and licence plate readers, and back office software for processing data
all fall within the category of ITS. Express Lanes constructed on I-15 as part of the ICMS
is a regional example of the use of ITS to improve mobility and safety, and reduce
congestion and therefore greenhouse gasses.

1.3 What Is an ITS Architecture?

When applied to computerized systems and technology, the term “architecture” is a model or
framework used to describe inherently complex systems. An ITS Architecture identifies all
relevant components of a transportation network, and defines the data flows between those
components. A Regional ITS Architecture is such a database, developed to address the needs
of the region described. All Regional ITS Architectures, including the one developed for the San
Diego Region, are based on the framework and principles of the National ITS Architecture, or
the ‘Architecture Reference for Cooperative and Intelligent Transportation’ (ARC-IT), maintained
by the Federal Highway Administration (FHWA).

ARC-IT at the national level serves as a foundation and blueprint for the development of all
regional architectures. Developed and maintained as a reference architecture, ARC-IT provides
a common basis for a variety of planners, engineers and other stakeholders involved in the
development of ITS solutions. ARC-IT provides a common language that can be used across
ITS disciplines and roles. While no specific elements, equipment, vendors or brands are
mandated by ARC-IT, the national database provides the tools necessary for regions of all sorts
to take the foundation and framework of ARC-IT to create a Regional Architecture.

Effective transportation planning, and the funding needed to realize SANDAG’s goals, is
predicated on the use of the system engineering process for ITS deployment. The most common
system engineering process is illustrated in the “Vee” diagram in Figure 1. As per the diagram,
the process begins with the development and maintenance of a Regional Architecture, and it is
this primary action that drives the need for the update described in this document. A complex,
wide-reaching new vision for transportation planning in San Diego necessitated a complete
review of the region’s ITS Architecture, to ensure that SANDAG, all partner agencies, and other
stakeholders in the region were able to benefit from the updated contents of the Architecture.

Regional ITS Architecture Update Project — Technical Memorandum — Final 2
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Figure 1 - System Engineering Process “Vee” Diagram (Source: USDOT)

Following the system engineering process, the Regional ITS Architecture update, described and
documented in this Technical Memorandum, will apply the National ITS Architecture framework,
using its tools including ARC-IT and RAD-IT. The update will ensure that all stakeholders have
access to the guidance provided by the Architecture, and therefore all transportation users are
considered in future planning in the San Diego region.

14 ITS Architecture Views

An ITS Architecture is a complex set of components, and there are several ways to categorize
the material overall. The USDOT defines 4 views of the Architecture, to adhere to standards for
ITS systems engineering:

. Enterprise: Describes the roles, responsibilities and relationships between stakeholders
and/or the organizations who own, use or have a stake in the operation of ITS. The
Enterprise view illustrates: Who is responsible for deploying and operating ITS in this
region?

. Functional: The functional elements of the Architecture, as well as the ways in which data
flows between those elements is described in the Functional view. The Functional view
illustrates: What services will ITS provide or do; how will travelers and stakeholders use it?

. Physical: The network of devices, equipment, centers, and other physical objects
supporting ITS in a region are illustrated in the Physical view. This view answers the
question: What objects / equipment / devices are needed to implement the functionality?

. Communications: Connections, integration and communications protocols that support
data and information flow, and the transfer of information between elements is illustrated in
the Communications view. This view answers the question: How does data travel between
interfaces and endpoints?

An illustration of the Architecture views is provided in Figure 2.
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Figure 2 - ARC-IT Views

1.5 FHWA Rule 940 on ITS Architecture Compliance

Additional justification for Regional Architectures is found at the federal level, through FHWA
Rule 940. When ITS was first broadly funded by FHWA in the 1990s, ITS systems and
deployments were implemented one-by-one across states, jurisdictions and regions. There was
little effort put into creating consistency through data standards, and enabling the sharing of data
both within the region as well as with adjacent regions. Early ITS systems were designed to pull
in data, but not necessarily export it easily to other systems, or even as reports. When agencies
wanted to use the data collected by ITS devices for other purposes such as operational planning
or performance monitoring, they were not able to do so without significant investment in
modifications or new systems entirely. In fact, some applications of the data collected and ways
in which shared data might be useful outside of the originating systems was not even yet known.

FHWA responded to this issue by recommending that systems engineering processes,
developed for advanced computerized systems, be applied to plan for potential future integration
and data connections. As the systems engineering process includes system architectures,
FHWA developed guidance to deployers regarding the development and regular update of
Regional ITS Architectures.

Further, the USDOT instituted the National ITS Architecture conformity rule (23 CRF Part 940),
as well as the FTA National ITS Architecture Policy on Transit Projects) which required that ITS
Architectures be completed for certain “regionally significant” ITS projects if those projects are to
be eligible for Federal transportation funding. In adhering to what is now a best practice, most
states and regions have developed and maintain a Regional ITS Architecture.

Regional ITS Architecture Update Project — Technical Memorandum — Final 4
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2 Project Background
2.1 Legacy Regional ITS Architectures

A Regional ITS Architecture is a necessary component for the consistent deployment of ITS in a
region, as well as eligibility of federal funding to support that deployment. The initial effort to
document a Regional Architecture in the San Diego region was undertaken in 2003, when the
first formal iteration of the database was developed. That Architecture was developed in part as
in input to SANDAG’s Mobility 2030 Regional Transportation Plan. It was based on what was at
the time a nascent federal framework for an ITS Architecture, using Market Packages to
describe the overall services to be provided by deployers of ITS.

The 2003 Architecture was used to support the development of San Diego’s Intermodal Corridor
Management System (ICMS), one of the few in the nation, developed between 2009 — 2011.
The Architecture provided consistency to stakeholders across jurisdictions, including the
framework for a shared understanding of the available services and elements in the region. In
addressing the enterprise requirements of the Architecture, the agreements struck between
stakeholders for the ICMS were archived in the updated Architecture.

In 2018, SANDAG embarked on the effort to execute a full update of the Regional ITS
Architecture. This project included the processes necessary to support an update, such as
meeting with all the regional stakeholders, assessing ITS inventory, and creating a new baseline
ITS architecture. In 2019, during the early stages of the Architecture update, SANDAG
developed the 5 Big Moves, a new holistic approach to planning and management of the
transportation system, to be included as part of the 2021 Regional Plan. Described in more
detail in Section 2.2, the initiative necessitated a pause in development of the Architecture.
When the process was restarted in 2020, the focus of the update was in aligning the content of
the database with the concepts of the 5 Big Moves. This document provides the output of that
update.

2.2  Alignment with 5 Big Moves

The Regional ITS Architecture Update; Technical Memorandum presents the output of the
draft update to San Diego’s Regional ITS Architecture. This draft serves as a summary and a
portal to the work completed in aligning the Architecture with the concepts and elements of
SANDAG's 5 Big Moves initiative. The 5 Big Moves sets the framework for a new transportation
vision in the San Diego region, and a foundational component of success will be the availability
of an accurate, consistent, updated ITS Architecture. Therefore, the update is focused primarily
on the goal of ensuring that the 5 Big Moves have been accurately reflected in the Architecture,
and in turn the Architecture is available to all deployers and operators of ITS in the region.

The output of the Regional ITS Architecture update is a critical input and will therefore inform
development efforts of the 2021 Regional Plan.

Through stakeholder engagement, a review of relevant project documentation and knowledge of
existing efforts in the region, new and modified objectives have been identified and documented
in the Architecture update. In parallel, the identification of new or updated objectives has led to
the determination of the content that lies in the gap; i.e. new strategies, service packages,
functional requirements, inventory items, stakeholders, and additional interconnects that serve to
support these new objectives. This document serves as a roadmap to those updates.

This document provides an accounting of changes made to the Architecture. Reviews of all
pertinent information, and associated changes and updates made to the Architecture included
the application of the Regional Architecture Development for Intelligent Transportation (RAD-IT)
tool, which serves as an interface and portal to the Architecture. The RAD-IT database is the
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official and complete reference of the Architecture. The body of this document presents
summary tables and commentary on the scope and impact of the changes made. A full
accounting of all changes made, as well as all input that was reviewed and assessed to not
necessitate changes is provided.

SANDAG is proactively meeting the needs of a changing transportation system, keeping pace
with modern trends in urbanization and an estimated steady growth in population. In meeting
those needs, in 2019 SANDAG developed a wide-ranging and robust new vision for the
transportation network, branded as “5 Big Moves.” The 5 Big Moves is the framework of
SANDAG'’s approach to meeting greenhouse gas (GHG) reduction goals, providing viable
alternatives to residents and through travelers, and making the most efficient use of the current
and near-term planned transportation network. SANDAG is developing this new vision for
transportation, in support of the 2021 Regional Plan, to enable significant and impactful changes
to the transportation system to create a more efficient, accessible, and connected network.

The 5 Big Moves are: Complete Corridors, Transit Leap, Mobility Hubs, Flexible Fleets, and Next
OS. Next OS serves as both a core and an overlay of the 5 Big Moves, providing a digital
platform to facilitate information sharing from the components and assets covered under the
other Moves. (Click here for a link to the Next OS Concept White Paper). A digital platform is the
system component necessary to bring together the deployers and operators of ITS, other public
stakeholders and members of the private sector and create opportunities to gather and share
data with the goal of improving the efficiency of transportation operations.

Enabling Helgpieielp
technology 4 Backbone of a
multimodal system

5 Big
Moves

Key strategies
1o envision lects
our future First and
i Last mile -
transportation options ap .
ecosystem Quality transit
alternatives to
automobiles

Connection and transfer
points

Figure 3 - Five Big Moves (Source: SANDAG)
A brief description of each of the 5 Big Moves, represented in Figure 3 are:

e  Complete Corridors — Serving travelers of all types; local travelers, regional travelers,
commercial traffic and active transportation users, Complete Corridors is the backbone of a
multimodal system, and provides an integrated, comprehensive vision to provide a variety
of travel choices and technologies to manage the use of highways, arterials and other
assets in real time. Complete Corridors will deliver a balanced transportation system,
delivering mobility choices to travelers of all types in and through the San Diego region.

e Transit Leap — To affect the changes necessary to deal with increasing highway congestion
and address climate goals, transit must be a viable option for travelers of all types. To be a
viable option, a transit trip cannot take twice as long as the same trip in a private vehicle.

Regional ITS Architecture Update Project — Technical Memorandum — Final 6
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The provision of a complete network of efficient, modern, high-speed and high-capacity
transit services is a foundational element in encouraging mode shift out of personal
vehicles. An improved and enhanced transit network will connect highly populated
residential areas with employment and commerce centers and attractions throughout the
San Diego region.

. Mobility Hubs — A network of connection and transfer points, offering on-demand travel
options to communities with high concentrations of people, jobs, destinations, and travel
choices. These locations will focus on a healthy mix of land uses; residential, commercial,
and recreational, and will support the continued deployment of a safe and efficient
transportation infrastructure. Mobility Hubs focuses on development of physical elements
and supporting services that provide greater mobility options and promote choices beyond
the single occupancy automobile.

. Flexible Fleets — Flexible Fleets concentrate on shared, on-demand transportation services
providing first and last mile travel options designed to be convenient and personalized.
Flexible Fleets benefit from the uptake and growing popularity of micro mobility services
such as rideshare, bikeshare and e-scooters. Delivery and local shuttles also fall into the
category of Flexible Fleets.

. Next Operating System (OS) —The Next OS is the enabling technology, and a digital
platform that serves as the center or ‘brain’ of the entire regional transportation system,
ingesting and processing all data from a variety of sources. The Next OS will drive and
support all objectives developed to improve the transportation network by ingesting data
from sources such as passenger vehicles, buses, ridesharing vehicles, delivery trucks,
micro mobility assets, and other sources into a centralized data hub. Analysis will convert
data to information, and serve to improve how transportation is planned, operated, and
experienced. Next OS also provides a set of regionally available data and information
services and functions that can be used by mobility stakeholders in the region to enable 5
Big Moves efforts.

The efforts representing the 5 Big Moves are conceptualized and planned for as part of a series
of corridor and regional planning update efforts. A significant component of each move, as well
as the overarching concept of the Next OS, is the application of data, technologies, and systems
to enable new mobility functions, support equity, and provide seamless and new options for
cleaner, safer, and more sustainable mobility. The 5 Big Moves represent a long-term and
phased vision for the region that will need to support integration over time by a wide range of
mobility systems and data solutions. These concepts will include regional solutions that support
functions that may be used by corridors and mobility users throughout the region, as well as
specific corridor and field-based solutions and equipment that may differ across the region but
will need to enable shared data and functionality.

As a state and national leader in applying ITS to mobility challenges, along with development
and on-going evolution of the 5 Big Moves serving as a foundational input to the 2021 Regional
Plan update, the San Diego region is again setting an example for other regions to consider as
they look towards their futures and try to address the challenges of reducing congestion,
handling a shifting mobility and socio-economic landscape, and meeting state and federal
greenhouse gas emissions goals. As the mobility and related policy concepts developed for the
5 Big Moves, the San Diego Region ITS Architecture required updating to reflect these new
concepts and map them for consistency purposes to the National and State ITS Architectures.

Strategies associated with each of the above described moves will involve data collection,
exchange and/or information dissemination to users — including public sector planners and
engineers, private sector service providers, and the public (travelers, commuters, commercial
vehicle operators, transit and other mobility service operators, etc.) To accomplish this, Next OS
will provide the venue for coordination and cooperation among the systems and entities
responsible for the elements of each Move and the resulting data exchanges.

Regional ITS Architecture Update Project — Technical Memorandum — Final 7
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Next OS is uniqgue among the 5 Big Moves in that it provides a portal for the technology and
information systems associated with each move, to be shared among the region’s transportation
stakeholders (people, agencies, and systems). As a first step, a Next OS Concept White Paper
was developed to guide the vision for and frame the responsibilities and capabilities of Next OS.
The capabilities referenced in the Next OS Concept White Paper are being applied throughout
the Architecture, and updates made as appropriate in the areas of data management, data
analytics, communications, and the channels through which users engage with myriad functions
and use cases. The association of the Next OS concepts was initiated with a mapping to all
relevant Service Packages, and then proceeded with the rest of the subject areas. Mapping the
proposed functions associated with each of the Moves into the Service Packages of the ITS
Architecture is an important step in organizing the next step in the development of Next OS to
reliably and consistently serve the need for orchestration and operation of these strategies in the
region. Next OS is being reflected in the Regional Architecture to provide the required
consistency with the State and National ITS Architecture.

The benefits of a Regional Architecture include:

¢ Consistency and efficient deployments over time, both in initial design and enhancements;

. Breaking down of institutional silos between deployers and technical siloes between
systems;

. Support for chances to reduce design costs by realizing economies of scale over time;
. Reduced technical, schedule and cost risk;

e  Adherence to federal standards and guidelines.

The purpose of the Regional ITS Architecture Technical Memorandum is to provide SANDAG,
regional stakeholders and the public with a comprehensive description of the current state of the
Architecture, as well as a guide to using the tools to benefit local and regional transportation
planning efforts. The information in this document is aligned with current planning processes
being conducted by SANDAG, including several Concepts of Operation and Comprehensive
Multimodal Corridor Plans (CMCP). This document is provided in support of and as an input to
the 2021 Regional Plan.

2.3  Transportation System Management and Operations (TSMO)

SANDAG'’s approach to innovation and proactive management of a changing transportation
landscape includes the application of Transportation System Management and Operations
(TSMO) strategies. Championed at the national level by USDOT, TSMO references a list of tools
and strategies that focus on improving the efficiency of transportation networks without having to
construct extra capacity. It is well understood in all urban areas and elsewhere that continuing to
build highways and other infrastructure dedicated to single occupancy vehicles, with the goal of
reducing congestion is not a sustainable solution. SANDAG, along with many other
transportation and planning agencies, is putting a focus on sustainable growth and management
through effective and lower-cost TSMO strategies.

SANDAG'’s 2021 Regional TSMO Plan documents the agency’s TSMO vision, guiding principals
and integration with the 5 Big Moves concepts. Together, the 5 Big Moves offers a balanced
approach to bringing TSMO concepts and methods to fruition, on all modes of transportation,
with associated necessary investments made in the region’s infrastructure to support execution
of those strategies. The balance inherent in the 5 Big Moves approach links directly back to the
practices of TSMO, bringing equal focus to the aspects of institutional, organizational, and
technical areas.

Regional ITS Architecture Update Project — Technical Memorandum — Final 8
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2.4 ITS Strategic Plan

In parallel with the development of this Regional ITS Architecture Technical Memorandum
SANDAG has created a ITS Architecture Strategic Implementation Project Roadmap Where the
purpose of this Technical Memorandum is to provide a summary of the Regional ITS
Architecture as a whole, the ITS Architecture Strategic Implementation Project Roadmap brings
Architecture users to the next step, providing the full multi-step process to develop and maintain
a regional ITS Architecture. Together, these documents provide stakeholders with the tools
necessary to identify appropriate existing and planned ITS services, map those services to the
inventory necessary to deploy, identify the correct stakeholders, and learn how data and
information flows between endpoints.

3 Architecture Overview

The Regional ITS Architecture, as any system architecture, can be thought of as a blueprint
within which the regional deployment of intelligent transportation system and services can occur.
ARC-IT is managed at the federal level by FHWA and is used as a basis for all regional
architectures across the country. The Architecture created in support of the San Diego region is
customized for and relevant to the particular needs and characteristics of our region. It does not
supersede nor replace the statewide and national Architectures, which are updated on their own
schedules independent of the update affected in this project.

3.1 Geographic Area

The relevant geographic area of the SANDAG Regional ITS Architecture is the County of San
Diego, illustrated in Figure 4. The region includes 19 local governments.

Regional ITS Architecture Update Project — Technical Memorandum — Final 9
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SANDAG

Figure 4 SANDAG Coverage Area (Source: County of San Diego)

Most states and regions maintain their own ITS Architectures; based on the framework and
guided by ARC-IT, but customized specifically for the region covered by the material. The San
Diego Regional ITS Architecture applies to the County of San Diego, and covered by SANDAG.
San Diego’s Regional Architecture is a stand-alone document relevant to the needs and plans of
the San Diego region, but includes references as necessary to related regional and adjacent
state architectures such as the Inland Empire ITS Architecture, Orange County ITS Architecture,
and the California Statewide ITS Architecture.

With a population of over 3 million, San Diego County is California’s second most populous
county, and the fifth most populous county in the US. The diverse population includes a
significant number of military personnel, operating military installations such as Naval Base San
Diego, Camp Pendleton, Air Station Miramar, and the Coast Guard Air Station. The area
includes the largest number of Native American tribal reservations of any county in the US.

The County covers 4300 square miles and a long list of transportation assets such as an
extensive interstate highway and state route system, an international and several regional
airports, a seaport, several heavy rail, light rail, and local transit agencies, and three border
crossings with Mexico.

3.2 Time Horizon

As San Diego’s Regional ITS Architecture is updated every 4 years, the time horizon that guides
the content in the database is set at 4 years. This timeline is referenced in the Architecture, in
several descriptions of Service Packages, Inventory items and Functions.

Regional ITS Architecture Update Project — Technical Memorandum — Final 10
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4 Regional ITS Architecture Update
4.1  Who Uses the Regional ITS Architecture?

Before a review of the Architecture is presented, the audience for that update must be identified.
The Regional ITS Architecture exists to support stakeholders in their work to identify,
conceptualize, plan, deploy, and operate the various projects that provide ITS services to the
traveling public. SANDAG is the owner and manager of the Architecture itself, and as planners
for the region overall, is one of the major stakeholders. SANDAG, Caltrans, local cities big and
small, transit agencies and heavy rail operators, and even the private sector deployers of micro
mobility services can all make use of this Architecture, and are invited to use the content by
visiting https://its-arch.sandag.org, as explained in the subsequent section.

A full list of Stakeholders is included in this document as Appendix A.

4.2 Web-based Tool

The Regional ITS Architecture is comprised of a large, complex database, including long lists of
service packages, stakeholders, physical inventory objects, functional objects, user needs, roles
and responsibilities, planning information, functions, and interfaces. Interconnects that include
various permutations of inventory items and stakeholders are available, and the various data
flows that connect the elements can be examined individually. The database is a difficult entity to
document and share.

San Diego’s Regional ITS Architecture is available online at https://its-arch.sandag.org. At this
link, users can access and view the entirety of the information and content comprising the
database. As illustrated in Figure 5, the web tool provides hyperlinks to all categories of data
housed in the Regional ITS Architecture.

SANDAG Regional ITS Architecture
. ____________________________________________________________________________________________________________________|

Home

LEARN HOW TO USE THE REGIONAL ITS ARCHITECTURE

5 Big Moves
Services
Needs
Scope
Planning
Stakeholders
Inventory This Regional ITS Architecture is a roadmap for transportation systems planners and deployers in the San Diego
on . Region. The architecture provides a common framework for planning, defining, and integrating intelligent
wsical Object

transportation systems (ITS). It represents a shared vision of how each agency's systems will work together in the
Stakeholder future, sharing information and resources to provide a safer, more efficient, and more effective transportation system
Roles and Resp for travelers in the region.

By
By

Eunctions This architecture was developed through a cooperative effort by the region's transportation agencies, providing input
to the Regional Transportation Plan. In support of the regiona€™s shared vision and goals, the Regional Architecture
provides the information necessary to deliver ITS in the region, using the existing and plannad services and

Agreements inventories.

Interfaces

Sitemap
()] Information Resources

National ITS Architecture

Eo

San Diego Regional Transportation Plan
Enter the Architecture
from Services

Enter the Architecture
from the 5 Big Moves

Mobility and Innovation Program

California Transportation Plan

Send Email Comments 2021-0713

Figure 5 - ITS Architecture Web Tool
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This website provides the contents of the Regional ITS Architecture in the following categories:

5 Big Moves - The ‘5 Big Moves’ heading is the first of three suggested entry points for local
deployers of ITS. This link navigates users to the 5 strategies developed to support San Diego’s
2021 Regional Plan. Clicking on the ‘5 Big Moves’ link will take the user to a table of all 5 Big
Moves, along with descriptions, with each title a live hyperlink to additional information on that
move.

Services - Services is the second of three suggested entry points for local deployers of ITS. The
‘Services’ heading navigates the user of the Web Tool to a page featuring the complete list of
Service Packages, and Service Package instances, included in San Diego’s Regional ITS
Architecture. This page then provides the full list of Service Packages available in the regional
architecture. Each of those Service Packages are hyperlinked, allowing the user to continue
drilling down into relevant information.

Needs - The ‘Needs’ hyperlink is the third suggested entry point for local stakeholders looking to
start using the Regional ITS Architecture via the Web Tool. Clicking on the link takes the user to
the list of ‘Needs’ identified during the Architecture update process. The ‘Needs’ included in the
Architecture are presented in relation to, and therefor linked to, Need Areas, the numbers
assigned to those Needs, and a description of each.

Scope - The ‘Scope’ link navigates the user to a detailed description of the Regional ITS
Architecture’s scope, timeframe, geographic scope, as well as a list of related architectures.

Planning - This page identifies the planning objectives and strategies that are supported by the
Regional ITS Architecture.

Stakeholders - The stakeholders page provides the full list of public and private stakeholders
included in the Regional ITS Architecture

Inventory - The inventory page includes an extensive list of existing and planned ITS elements
in the region. The inventory list also includes some non-ITS elements that are also part of the
regional transportation system.

Inventory by Physical Object - The link provides the list of existing and planned ITS elements in
the region, sorted by “Physical Objects”; the systems or devices that provide ITS service and
functionality.

Inventory by Stakeholder - The link provides the list of existing and planned ITS elements in the
region, sorted by the Stakeholders responsible for owning or operating the inventory.

Roles and Responsibilities - The roles and responsibilities page provides a list of ITS areas and
a description of the role each area plays in a transportation system. Clicking through an area will
lead to a list of stakeholders associated with that area.

Functions - The ‘Functions’ page provides a list of subsystems associated with the Regional ITS
Architecture and the functional areas that is part of a subsystem.

Interfaces - The interfaces page includes a list of ITS elements and other elements that
interfaces with the listed ITS element.

The Web Tool is critical to ensuring that stakeholders in the ITS and related areas can access
the Architecture easily and effectively, and benefit from the vast amounts of information
available. Take, for example, a local city commencing an initiative to implement a transit
connection protection system in San Diego, in a manner aligned with the concepts of the 5 Big
Moves and with the goal of increasing the efficiency of the transit experience for riders. This city
also has a mandate to align its plans with the concepts of TSMO, ensuring that collaboration and
the sharing of transportation data is efficient with adjacent cities as well as SANDAG’s data hub.

Regional ITS Architecture Update Project — Technical Memorandum — Final 12


https://its-arch.sandag.org/projects.htm
https://its-arch.sandag.org/services.htm
https://its-arch.sandag.org/needs.htm
https://its-arch.sandag.org/scope.htm
https://its-arch.sandag.org/planning.htm
https://its-arch.sandag.org/stakes.htm
https://its-arch.sandag.org/inventory.htm
https://its-arch.sandag.org/inventity.htm
https://its-arch.sandag.org/invstake.htm
https://its-arch.sandag.org/opsconcept.htm
https://its-arch.sandag.org/functions.htm
https://its-arch.sandag.org/interfaces.htm

IBl GROUP REPORT
REGIONAL ITS ARCHITECTURE UPDATE PROJECT — TECHNICAL MEMORANDUM - FINAL
Prepared for SANDAG

Transportation planners in this city know the Regional ITS Architecture has been recently
updated, to align with the 5 Big Moves, SANDAG’s new region-wide approach to mobility, safety,
and the optimization of the transportation network. And they know that all the updated content is
available online at https://its-arch.sandag.org. If city planners were to begin with a Concept of
Operations, they might first associate the effort within one or more of the 5 Big Moves; in this
case, Transit Leap. Consulting the web tool, the “Transit Leap” link takes the user to a list of
stakeholders, Service Packages and Inventory items associated with that Move. A sample
screen is provided in Figure 6.

] .
SANDAG Regional ITS Architecture
|
Foms 5 Big Moves
5 Big Moves
d The Regional ITS Architecture provides a starting point for 5 Big Move definition. It provides an overall framework that
Services shows how anticipated projects will integrate with each other and with existing systems. This page lists the 5 Big
Needs Moves that have been mapped to the regional ITS architecture.
Scope Project Description
Planning An integrated, comprehensive vision to provide a variety of travel choices and technology to manage

the use of highways, arterials and other assets in real time. Complete Corridors provides a balance of
dedicated, safe space for all travelers in the region, including local commuters, through travelers,
Inventory freight and delivery vehicles and active transportation users who walk, bike, use transit, and utilize
Flexible Fleets.

Stakeholders

ical Object

5 Big Moves
#1: Complete
Corridors

Key features of Complete Carridors include: managed lanes, active transportation and demand

Roles and Resp = management (ATDM), smart infrastructure and connected vehicles, priority for transit, active
Functions transportation and shared mobility services, curb management and electric vehicle infrastructure.
Interfaces Projects that fall within Complete Corridors will be evaluated against SANDAG 2021 Regional
Agresments Transportation Plan goals and objectives.

Sitemap Transit Leap could create a complete network of fast, high-capacity, high-frequency transit services

that connect major residential areas with employment centers and attractions throughout the San
Diego region. Transit Leap services could connect to supporting Flexible Fleets in Mobility Hubs. New
high-speed services — covering longer distances with limited stops— may be separated from vehicle
traffic with bridges, tunnels, or dedicated lanes. Improvements to existing transit services—such as

5 Big Moves |the Trolley, COASTER, SPRINTER, and Rapid—may include additional rail tracks, more frequent

#2: Transit service, dedicated transit lanes, and traffic signal priority to keep transit moving quickly.

Leap

Transit Leap will provide practical transit choices that are viable alternatives to driving for most trips
along Complete Corridor highways.

Projects that fall within Transit Leap will be evaluated against SANDAG 2021 Regicnal Transportation
Plan goals and objectives.

Figure 6 - Web Tool / 5 Big Moves

A Concept of Operations will begin with the identification of the idea; the services the agency
wants to provide. Once the user has landed on the long list of stakeholders, Service Packages
and Inventory items associated with Transit Leap, the planner will scan the Service Packages,
and then link from the most relevant choices to associated interconnect and data flow diagrams.
That planner will likely choose the Service Package PT17 Transit Connection Protection. The
choice of that Service Package will bring the user to a complex interconnect and data flow
diagram. For the purposes of this document, the diagram has been simplified for illustration.
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PT17 Transit Connection Protection

@

£ N\
MTS/NCTD/Amtrak/SCRRA

G S
Metropolitan Transit System (MTS)
MTS Transit Dispatch

Centralized Train Control

MTS & Airport Authority
MTS Light Rail Cars & Airport
People Mover/Guideway

Metropolitan Transit System (MTS)

g

Public Private Ride Share
MoD/FlexFest

Public Private Info Service Providers
Private TNC Service Provider

[ )

[

Travelers
User Personal Information
Devices (Smartphones)

Bus/Transit Information Apps

:

Travelers.

(-]

Metropolitan Transit System (MTS)
MTS System Stations & Transfer Points

Mobility Hub Kiosk

Figure 7 - Simplified Data Flow Diagram: PT17 Transit Connection Protection

4.3 Table of Updates

San Diego’s ITS Architecture had been updated in a project that spanned 2018 — 2019. The
purpose of updating SANDAG’s Regional ITS Architecture was to start with the 2019 database
as a foundation, and bring the content in line with the concepts of the 5 Big Moves. Stakeholders
were interviewed, current and near-term programmed projects were vetted, and planning and

strategy documents were reviewed in order to gain an understanding of the architecture

components that needed to be added, deleted, edited or adjusted to create consistency with

SANDAG'’s new approach to transportation planning.

Table 1 provides a list of all changes, updates, additions, and deletions made to the Regional

ITS Architecture under the current effort.
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Table 1 - Full List of Regional ITS Architecture Updates
Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . . . Element . .
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
Equity in general is a critical concept | Statement regarding equity as .
. . . . . 5 Big Moves
1 Al Eauit in the execution of all 5 Big Moves. evaluation criteria for all new " Project
ui rojec
aurty Digital divide must be identified and projects added to all 5 Big ) L
- . - Descriptions
documented as an issue. Moves project descriptions.
As a result of this document,
. the architecture was modified Project
2 All Document Update 5 Big Moves. ] . . X ]
to include new projects: 5 Big Architecture
Moves.
This input was reviewed and
found to be fully addressed in
CVO-related, there are several the current Regional ITS .
. . . . . CV09: Freight-
Complete Parking efforts in the region to improve Architecture. o .
3 . . . . . . o X specific Dynamic
Corridors management information regarding truck parking Truck parking and capacity is T | Planni
ravel Plannin
capacity. covered under CV09: Freight- &
specific Dynamic Travel
Planning.
. This input was reviewed and
Tolling for . . :
4 Complete ded Regional managed lanes concept found to be fully addressed in X TM10: Electronic
expande
Corridors P also include managed lane concepts. | the current Regional ITS Toll Collection
managed lanes .
Architecture.
This input was reviewed and
. . . ST06: HOV/HOT
Complete L Mix arterial HOV, HOV enforcement, | found to be fully addressed in
5 . HOV Applications . . X Lane
Corridors and transit/flex fleet lanes. the current Regional ITS
. Management
Architecture.
CHANGED SP to planned for
CV parking. Traveler
CV013: roadside Detect and classify security sensitive | Information needs to provide
6 Complete HAZMAT security HAZMAT on commercial vehicles real-time information about
Corridors Detection and using roadside sensing and imaging required permits, locations
Mitigation tech. and availability of truck rest
areas or parking to drivers and
dispatchers to improve
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Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
routing, vehicle and driver
safety, and compliance with
hours of service rules.
Developed three new
. . stakeholders: Cal SDA, CPUC, SUO1: Connected
Caltrans is part of a statewide . .
Complete Connected . ) and Connected Vehicles New Vehicle System
7 . . committee; includes DMV, CPUC, . . X X .
Corridors Vehicles CHP. CalSDA Partnership of all agencies stakeholders Monitoring and
, Ca . ) .
involved in the Connected Management
Vehicle Committee.
This input was reviewed and SUO01: Connected
8 Complete Connected New project to deploy virtual CMS found to be fully addressed in X Vehicle System
Corridors Vehicles by Taylor St. the current Regional ITS Monitoring and
Architecture. Management
This input was reviewed and SUO01: Connected
9 Complete Connected Current pilot project with 19 RSUs found to be fully addressed in " Vehicle System
Corridors Vehicles on I-15. the current Regional ITS Monitoring and
Architecture. Management
o ] PT10: PT10:
. . This input was reviewed and .
Caltrans submitted an extension for ) Intermittent Bus
Complete Connected . found to be fully addressed in .
10 . . bus and shoulder running DSRC . X Lanes - Regional
Corridors Vehicles . the current Regional ITS
pilot. . TOL bus lanes I-
Architecture.
805

Regional ITS Architecture Update Project — Technical Memorandum — Final




IBI GROUP REPORT

REGIONAL ITS ARCHITECTURE UPDATE PROJECT — TECHNICAL MEMORANDUM - FINAL

Prepared for SANDAG
Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
From document: The California
Integrated Travel Project (Cal-ITP) is
an initiative dedicated to making
travel simpler for passengers and
cost-effective for transit operators
through three main program areas:
Improving and standardizing . .
. . . . Added an instance entitled: TIO4:
reliable, real-time travel information .
) . . Cal ITP Commuter Trip Infrastructure-
Complete such as vehicle locations, arrival . . . .
11 . CallTP . . . o Planning and Route Guidance X Provided Trip
Corridors times, and prices; Simplifying fare . ]
. to TI04. Added stakeholders in Planning and
payment systems using global . . .
. this service package. Route Guidance
payment standards suitable to
public transportation; and
Streamlining the verification process
for people who are eligible for
discounts such as students, older
adults, veterans, and low-income
travelers. https://dot.ca.gov/cal-itp
Sidewalk and Kerb (I1SO standard Note that we added curb
Complete project) / Collaborative Sponsorship | through lane control, parking,
12 . Document Update e . L .
Corridors Agreement: Description and and in road lighting for transit
Application. lane control.
As a result of this document,
Complete 5BM Project Summary - Complete the architecture was modified Project
13 . Document Update . . . . X .
Corridors Corridors. to include new projects: 5 Big Architecture
Moves.
c let Caltrans / Planning for Operations Additional updates are
omplete
14 c Z Document Update Strategic Work Plan. expected if review of STIP and
orridors
(P40ps). TIP is included in project.
. . L This document is 2014. it was
Complete City of San Diego Traffic Signal . . .
15 . Document Update o taken into consideration in
Corridors Communications Master Plan. Ph |
asel.
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Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
TMO04:
Updates made but may need Connected
to revisit Freight Signal Vehicle Traffic
Complete . . . .
16 Corrid Document Update Harbor Drive 2.0 Report. Priority, Gate Operating X Signal System
orridors
System, Truck Reservation CV05: Regional
System, Geofencing, etc. Commercial
Vehicle Parking
STO5: Public -
Complete 2021 Regional Plan / Programs and . Private Electric
17 . Document Update . . . Added an instance for STO5. X .
Corridors Policies: Electric Vehicles. Charging
Stations
L . DMO1: ITS Data
. . . This input was reviewed and
. . Micro mobility data is expected to . Warehouse
Data Micro mobility . . found to be fully addressed in
18 be included in data warehouse; . X DMO02:
Management Data Hub . . . the current Regional ITS
participation from TMCs is an issue. . Performance
Architecture.
Measures
ICMS is a good example of a system
taking in data from multiple single
purpose solutions, and also sending
data to other places
Collection of associated and DMO1: ITS Data
integrated data hubs: This input was reviewed and Warehouse
19 Data Integrated data - Micromobility data hub found to be fully addressed in X TMO9: Integrated
Management hubs - Update of ICMS data hub the current Regional ITS Decision Support
- MoHub data hubs Architecture. and Demand
- Performance metrics — regional Management
datahub
- Historic/trends mobility data hub
(data warehouse)
- RBMS/Regional Border datahub
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Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
SANDAG uses a wide variety of
eography to do analytics, looking to
. geoe .p v y & This input is addressed in the
Regional use units of geography - such as a . . DMO02:
Data . . Regional ITS Architecture; no
20 performance census block - to do forecasting. This X Performance
Management . . . further changes were deemed
metrics may involve a transition from Measures
. . necessary.
surveying, to data as authority for
model calibration.
Make room in architecture for
possibility of increased availability of
hydrogen fuel, including
dissemination of fuel availability by .
. o STOS: Electric
location. Reference to this item was Charai
argin
21 Flexible Fleets Hydrogen fuel MTS is working on transitioning to added to the Description of X st t'g &
ations
new fuel cell vehicles. In addition, a STOS.
L . Management
significant shift to hydrogen for
goods movement is being discussed.
Currently one station, more are
coming. MTS is transitioning.
Parcel delivery — link with dynamic Update to TM22 made to TM22: Dynamic
22 Flexible Fleets Commercial fleets lane management and curbside include a reference to parcel X Lane
management. delivery. Management
SANDAG confirms that commercial
fleets are considered in the area of
Flexible Fleets. Fleets for multiple
trip types and purposes. FF includes
P yp. purp . Description of Flexible Fleets Project: Big
. both private fleets and commercial . .
23 Flexible Fleets TSP project updated to clarify X Move #4

fleets, and may move more into the
private sector with the growth of
micro mobility companies. Private
fleets will include Mobility on
Demand.

inclusion of commercial fleets.

Flexible Fleets

Regional ITS Architecture Update Project — Technical Memorandum — Final




IBI GROUP REPORT
REGIONAL ITS ARCHITECTURE UPDATE PROJECT — TECHNICAL MEMORANDUM - FINAL

Prepared for SANDAG
Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
Use of HOV may be changing; with
the advent of more EVs, more
) ) - STO6 - HOV / HOT Lane ]
. vehicles will be eligible for HOV lane; . STO6: Regional
24 Flexible Fleets HOV . . Management; added transit to X
eventually the capacity will be HOT/HOV Lanes
. . HOV and added enforcement.
reduced. Also, review transit lane
enforcement.
A transit lane shouldn't just be for This inout . dand
is input was reviewed an
bus; should be flexible / depending P ) TM22: Dynamic
. . ) found to be fully addressed in
25 Flexible Fleets HOV+4 on time of day / could ultimately be . X Lane
. . the current Regional ITS
vehicles with more than a few ] Management
Architecture.
people. Uber pool, etc.
Add San Diego Gas and electric as a . .
. . Project: Big
. stakeholder in architecture. SANDAG | SDG&E added as a stakeholder
26 Flexible Fleets SDGE . . . . . . X Move #4
is in conversations with them on in the Flexible Fleets project. .
. . Flexible Fleets
various issues.
. TI06: Dynamic
There needs to be a place for private . . . .
. . . . . . ADDED Public and Private Ridesharing and
27 Flexible Fleets Private providers providers in Flex Fleets, and mobility . X
Shuttle Services to TI06. Shared Use
on demand. .
Transportation
Refined description of PT09 to
o Include in architecture information include customize flows .
. Transit priority o . . PT09: Transit
28 Flexible Fleets about next level of transit priority between the Transit Vehicle X . o
treatments . Signal Priority
treatments. OB and the Transit
Management Center.
As a result of this document,
. 5BM Project Summary - Flexible the architecture was modified Project
29 Flexible Fleets Document Update ] ] . X ]
Fleets. to include new projects: 5 Big Architecture
Moves.
Greater communication and STO5: Electric
information dissemination is o . Charging Stations
. . . This input was reviewed and
Flexible Fleets . . planned. Mobile apps will be helpful . Management
Electric charging . o . found to be fully addressed in
30 (Clean in sharing information about fuel . X TI01: Broadcast
. for trucks o . . the current Regional ITS
Transportation) availability. The charging station . Traveler
. L . . Architecture. )
information is also included in the Information
TIC service packages. TIO2:
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Ll Architecture Item
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
Personalized
Traveler
Information
CvO003:
Electronic
Clearance
Added a new instance to CV004:
CVO0O05; "Regional Commercial Administrative
. . o Vehicle Parking" Processes
Flexible Fleets Caltrans working on a pilot in the CV0O05:
. . . L Included CVOO03, CVO04, . CVvVO0O05:
31 (Clean Truck Parking region for truck parking availability . X Commercial X .
. . . CV0O05, CV009, and CV0O12in . . Commercial
Transportation) information. . . Vehicle Parking . .
the regional ITS Architecture Vehicle Parking
in order to include truck CVOO09: Freight-
parking and border crossing. Specific Dynamic
Travel Planning
CVO12: HAZMAT
Management
. . PTO3: Dynamic
This input was reviewed and T t
ransi
Available capacity . . found to be fully addressed in .
. SANDAG planning for added ability . Operations
» for bikes and other ] o the current Regional ITS .
32 Mobility Hubs . o and capacity for transit riders to . X TIO6: Dynamic
micro mobility on . . Architecture. . .
] dock bicycles on trains and buses. . Ridesharing and
transit PTO03 and TI06 addresses this
. Shared Use
item. .
Transportation
. In PT14: Multimodal
People mover from Central Mobility o .
. . . Coordination, added elements PT14: Multi-
» . Hub to airport; consider this as a ]
33 Mobility Hubs Airport access for terminal and alternate X modal

potential feature of mobility hubs in
the future.

mode service - car rental for
mobility hubs in airport.

Coordination
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Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
MoHubs to include kiosks with flight
information, transit information.
Goal will be making the user Added new inventory element
experience in the mobility hub called Traveler Support TIO2:
" Interactive travel seamless. Interactive travel kiosks Equipment in the field called Personalized
34 Mobility Hubs . . . N N . N X
kiosks (includes real-time traveler Mobility Hub Kiosks". Added Traveler
information, making the user them to TI02: personalized Information
experience about getting around the | traveler info SD511.
hub, seamless [NextOS is working
behind the scenes]
This will be part of the travel kiosks ADDED NEW SP TI05: Mobility TIO5:Travel
. discussion, but much emphasis was Hubs - Travel Services Info and Services
» Interactive travel o . . .
35 Mobility Hubs . o placed on airline information / Reservations to accommodate X Information
kiosks: Airline info . . . e .
schedule info as a discrete part of the features identified in this and
this. description. Reservation
ADDED NEW SP TI05: Mobility TIO5:Travel
Several components of MoHubs will Hubs - Travel Services Info and Services
" App-based traveler | . . . . .
36 Mobility Hubs inf include app-based information Reservations to accommodate X Information
info
dissemination. the features identified in this and
description. Reservation
Consider safety aspects of transit- VS16 will likely be the service
. . . VS16: Automated
. Safety on transit only lanes. Assume that autonomous | package - it deals with .
37 Mobility Hubs . . . . . . X Vehicle
only lanes transit vehicles will run exclusively in | autonomous vehicles. NO o ti
erations
transit managed lanes. CHANGE YET. P
No changes were deemed
necessary to the Regional ITS
Architecture based on this
input.
. . . Per SU13 - The maintenance SU13: Personnel
» . Mobility hub locations must include .
38 Mobility Hubs Wi-Fi / power o . . of smart phones, tablets, X Device
Wi-Fi and device charging. .
laptops, and other general Maintenance
purpose devices that are used
by travelers is coordinated
between the travelers and the
providers of the devices and
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Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
communications services, is
beyond the scope of the
architecture.
Curbs and Curb Management .
. Added a Service Package
1. Curb — literal curb structure and . .
. instance called "Curb Parking .
channel next to the raised curb . PMOS5: Parking .
. . to PMO6: Loading Zone . TM22: Dynamic
2. Furniture zone; area dedicated to . Reservations
. o . Management and essentially . Lane
39 Mobility Hubs Curb management | lighting, Dockless vehicles, meters X PMO06: Loading X
. . management. ALSO added Management
3. Cycle track; considered a virtual . . Zone
) . . PMOS for transit parking. and Shoulder Use
curb. Pop-up installations /retail can . Management
. . ] TM22 is still under
be located in this zone. Bike-led . .
. consideration.
carts selling items.
Added new inventory element
called Traveler Support
Equipment in the field called
Mobility hubs will vary in the "Mobility Hub Kiosks". Added
features provided. Some will be fully | to TI02: personalized traveler TI02:
. MoHubs feature- functional, large, in urban areas. information Personalized
40 Mobility Hubs . X
set More suburban, exurban, or outliers | Note that the new element Traveler
will be less featured; i.e. suburban, can receive all or part of the Information
coastal, may have fewer amenities. information - how many
amenities each of these
elements have does not
impact the fact that they exist.
SANDAG is looking for participation This input is addressed in the
from TNCs. They are not obligated, Regional ITS Architecture; no
. but they should be on the list of further changes were deemed DMO1: ITS Data
41 Mobility Hubs TNCs . X
potential stakeholders necessary. Warehouse
Consider ties from TNCs and other TNCs are listed as
shared mobility providers. stakeholders in DMO1.
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Item Item
s e . Architect . q
. . Description of Stakeholder Input / Impact / Update to Regional Affected renitecture Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
ADDED. This is accommodated
through TI05 for Mobility Hubs TI02:
where multimodal planning Personalized
and reservations can occur. TIO4: Cal ITP Traveler
" Architecture to include open The hubs would be owned and Commuter Trip Information
42 Mobility Hubs oTP . . . -
multimodal trip planning tools. operated by SANDAG where Planning and TIOS: Travel
the information would be Route Guidance Services
merged and available. Also Information and
added TI04: Commuter Trip Reservation
Planning and Route Guidance.
Added a private NC data
. DMO1: ITS Data
. . element DMO1 for gathering
SANDAG will have a challenge in . Warehouse
» Mohubs . ] data - source for gathering
43 Mobility Hubs getting all players to play in the . X DMO02:
stakeholders from Uber, Lyft, all privatized
'same sandbox'. N . Performance
mobility companies. Selected .
X Monitoring
as well in DMO02.
Added New STO5 for MTS to
include alternative energy
choices such as hydrogen or
electric by the year 2040. .
. STO5: Electric
All Aspects of Charging (overheard Created a new "GROUP" Charai
argin
44 Mobility Hubs Charging reverse pantograph, in-road, stakeholder called "Electronic X st t'g &
ations
roadside). Charging Station Owners/
. Management
Operators" and included
cities, Blink, public and private
owners and operators of
electronic charging stations.
PMO1: Parking
This input was reviewed and Space
. Parking for active Preferential pricing for active modes | found to be fully addressed in Management
45 Mobility Hubs . . . X ]
transportation of transportation. the current Regional ITS PMO04: Regional
Architecture. Parking
Management

Regional ITS Architecture Update Project — Technical Memorandum — Final

10




IBI GROUP REPORT
REGIONAL ITS ARCHITECTURE UPDATE PROJECT — TECHNICAL MEMORANDUM - FINAL

Prepared for SANDAG
Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
Secure storage (personally owned .
. . STO5: Electric
and shared fleets) / Storage and STO5 modified to be public - .
. Secure . . . . . Charging
46 Mobility Hubs . charge - not just bike lockers, but private electronic charging X .
infrastructure . . . . Stations
your micro mobility device / stations.
X Management
equipment.
PTO5: Transit
. This input was reviewed and Security
Transit center - . . . .
. . Mobility Hubs may include dynamic found to be fully addressed in PT12: Transit
47 Mobility Hubs dynamic platform . . X .
platform management for vehicles. the current Regional ITS Vehicle at
management . .
Architecture. Station/Stop
Warnings
As a result of this document,
. 5BM Project Summary - Mobility the architecture was modified Project
48 Mobility Hubs Document Update ] . . X ]
Hubs. to include new projects: 5 Big Architecture
Moves.
PMOS5: Parking
Reservations
. . PMO06: Loading
Mobility Hub Features Catalog Added instances for PMO06 for 7
one
Sidewalk and kerb Operations for Curb Parking, PMO5 for transit M X
anagemen
49 Mobility Hubs Document Update automated vehicles: arriving, parking, and TM22 for X TMZZgD .
: Dynamic
stopping, parking, waiting, and Dynamic Lane Mgmt curb and L y
ane
loading. Shoulder use.
Management
and Shoulder
Use
Privacy Impact Assessment for Micro
» . -y P . o Added micro mobility DMO1: ITS Data
50 Mobility Hubs Document Update mobility Data / Micro mobility Data X
. stakeholders to DMO1. Warehouse
Clearinghouse PIA.
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Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R . Element . i
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
o . This input was reviewed and
Next OS will include environmental .
) . ] found to be fully addressed in
data, socioeconomic, possibly .
. . the current Regional ITS
commodity data (foot traffic and out .
. . Architecture.
of business). There are varying levels DMO1: ITS Data
DMO1: ITS Data Warehouse
of geography to analyze these data; . Warehouse
. has SANDAG gathering data
51 Next OS Data Types / Uses travel patterns, origin and o X DMO02:
. . and passing it on. The next
destination data, border crossing, . . Performance
. . step in data management is .
from neighborhood to block sized. . . Monitoring
DMO02 where the information
Value may be added to what they . o
) is merged and distributed.
are currently doing, trend analyze, L. .
T Both exist in the region
geographic distribution.
already.
SANDAG clarifies they are not the
N ) DMO1: ITS Data
'owners' of Next OS; SANDAG has This input was reviewed and
o . ) Warehouse
. the responsibility of operating the found to be fully addressed in
52 Next OS Ownership . . . X DMO02:
solution; this does not mean they the current Regional ITS
. ] ] Performance
are responsible for each single Architecture. .
. Monitoring
purpose solution.
This item will be a distinct
component of Next OS. Data
warehouse is the conduit through
which traffic monitoring, ramp
metering data flows. This includes
some ICM functions.
. L . DMO1: ITS Data
Include Maa$ database to this, or This input was reviewed and
. - . . Warehouse
Mobility Data Mobility Data Clearinghouse. found to be fully addressed in
53 Next OS . . . . . X DMO02:
Clearinghouse SANDAG will look to merge historic the current Regional ITS
. . ] Performance
data with real time data, and work Architecture. o
i e Monitoring
to improve predictive data. SANDAG
has vast amounts of unprocessed
data, with no single data
architecture. Datasets include
environmental data, socioeconomic
data.
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Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
This item will be a distinct
. . - . DMO1: ITS Data
component of Next OS. SANDAG will | While this information does Wareh
arehouse
Mobility Data use MDS. Real time data will be not change the architecture, it
54 Next OS . . . . X DMO02:
Clearinghouse provided for cities to regulate, and may change the functional Perf
erformance
historical for planning. Some data requirements in the future. o
Monitoring
may go to TNCs.
L. . L ADDED VS16 - Automated
This item will be a distinct . . .
Transit Vehicle Operations. VS16:
component of Next OS. Note that
Connected . Also removed and added Automated
55 Next OS . connected vehicles and autonomous o X . .
Vehicles / V21 V2X ) ] some elements to the existing Transit Vehicle
vehicles is almost always related to . .
. VS16 Automated Vehicle Operations
SAFETY service packages. .
Operations.
Mobility L . L . DMO02:
This item will be a distinct Made minor changes to the
56 Next OS Performance X Performance
. component of Next OS. stakeholder elements: DMO02. .
Metrics Monitoring
This item will be a distinct
component of Next OS. Regional
managed lanes concept (complete
Tolling f corridors), also integrating a pricing, | This input was reviewed and
olling for
& similar to I-15, combo of application | found to be fully addressed in TM10: Electronic
57 Next OS expanded . X .
of general purposes lanes as well as the current Regional ITS Toll Collection
managed lanes . .
managed lanes. For |-5 there is a Architecture.
regional border management system
that will also include managed lane
concepts.
. Likely adding tolling DAR access . . .
Tolling DAR access . . ] Added verbiage in TM10 SP TM10: Electric
58 Next OS . points to other roads in the region; o X .
points . Description. Toll Collection
expanding past SR 125.
. . o This input was reviewed and
Likely SR 125 will evolve over time in ) .
. . . found to be fully addressed in TM10: Electronic
59 Next OS Changes in tolling terms of how it will be tolled, how . X .
) the current Regional ITS Toll Collection
payment will be collected .
Architecture.
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. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
Enforcement of tolls for managed
lanes is a key functionality. There
may be legislation for an excess
weight fee at the Otay Mesa port of .
. . ADDED tolling enforcement .
entry. SANDAG will be managing the TM10: Electric
60 Next OS Enforcement . center for SANDAG and on X .
program and the collection of the TM10 Toll Collection
permit fees. Excess weight trucks ’
come in, get weighed, and if they
are over a limit they will likely get an
electronic charge.
While incentives are beyond
. Next OS may include ways to the scope of architecture, the Project: Big
Incentives for . . . . _—_—
61 Next OS ¢ it incentivize travelers for mode shift project description for Next X Move #5: Next
ransi
to transit. OS has been updated to oS
reflect this input.
Regional border management o .
. . . This input was reviewed and
system / possible extension outside . TM23: Border
. . found to be fully addressed in
62 Next OS RBMS San Diego county. This has not been . X Management
the current Regional ITS
planned, but should not be ruled ] Systems
Architecture.
out.
Various options to host retail in
appropriate curb area. If what o .
h inth ki bi This input was reviewed and
appens in the parking curb is
Mobile retail on . PP . P & . found to be fully addressed in DMO1: ITS Data
63 Next OS important, it becomes a TIC issue? . X
the curb . the current Regional ITS Warehouse
I'm not sure it matters what ]
. . . Architecture.
happens in these parking spaces, is
it?
Data quality will need to be assessed
as it comes in through Next OS, L. .
) . This input was reviewed and
SANDAG will ultimately not need to .
. . found to be fully addressed in DMO1: ITS Data
64 Next OS Data Analytics collect the data, and turn into the . X
o ] the current Regional ITS Warehouse
authoritative group for ensuring .
. . ] Architecture.
data quality and calibrating and
validating data models.
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Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
Potential | tof | PTO2: Transit
otential replacement of lower-
N . P . This input is addressed in the Fixed-Route
. utilized fixed route transit with on- . . .
On-demand micro . . Regional ITS Architecture; no Operations
65 Next OS ) demand micro transit / also related X .
transit . . . . further changes were deemed PTO03: Dynamic
is real time service adjustments .
necessary. Transit
based on demand. .
Operations
Draft 2020 Mobile Source Strategy.
Align with the goals of the
California Integrated Travel Project
and integrate State incentives and .
. . STO5: Electric
. rebates where feasible. The Deleted a SP in STO5 and .
Mobile Source . . . ) Charging
66 Next OS California Integrated Travel Project created a new one with X .
Strategy . . Stations
(Cal ITP) is a contactless integrated Hydrogen Fuel.
Management
fare payment system that allows for
seamless fare payment and
collection across transit agencies
and mobility service providers.
As a result of this document,
. the architecture was modified Project
67 Next OS Document Update 5BM Project Summary -Next OS. . . . X .
to include new projects: 5 Big Architecture
Moves.
. . . Already part of data archive
Privacy Policy for Collection, .
and collection DMO01 and, data DMO1: ITS Data
68 Next OS Document Update Management, and Storage of X
. for performance Warehouse
Personal Information. .
measurement in DMO02.
This input was reviewed and
found to be fully addressed in
the current Regional ITS
SANDAG is looking at in-vehicle Architecture.
. . SU13: Personnel
. . . charging for smartphones / other Per SU13 - The maintenance .
69 Transit Leap In-vehicle charging . . . X Device
devices, allowing riders to charge of smart phones, tablets, )
. . Maintenance
their devices onboard. laptops, and other general
purpose devices that are used
by travelers is coordinated
between the travelers and the
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Item . Item
. . Architecture . .
. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
providers of the devices and
communications services, is
beyond the scope of the
architecture.
This input was reviewed and
Passengers want to know how )
. . found to be fully addressed in
crowded the buses are, in real-time. . .
] . ) the current Regional ITS PTO7: Transit
. Automated COVID makes this more critical. This .
70 Transit Leap i i . Architecture. X Passenger
passenger counts impact will be relevant in terms of .
. . L Passenger counting is Counter
real-time dissemination of . .
. ] . addressed in PTO7: Transit
information to the public. .
Passenger Counting.
TSP as a general service is
accounted for in the MTS
instance of PT09.
. . L . Added Caltrans D11 and Cities .
. Transit signal Transit signal priority will have roles . . PT09: Transit
71 Transit Leap o . ) connected vehicle equipment, X . o
priority in several of the 5 Big Moves. . . Signal Priority
field equipment and
intermodal TMC, to PT09: MTS
BRT. 7 connections added in
all.
This input was reviewed and
Account for the need for public found to be fully addressed in
transit users to book an entire trip the current Regional ITS PTO8: Transit
from end to end, in a seamless Architecture. Traveler
Integrated . . . L . .
. ) fashion. This should be part of This service is accounted for in Information
72 Transit Leap scheduling o . . . . X .
latf existing service packages; there is a the instance PT08: Metrolink PT03: Dynamic
platform

need to show typical fare system,
Smart Card as today, and mobile
fare payment service packages.

Commuter Traveler Info; NCTD
Commuter Traveler Info, and
RTMC. Also accounted for in
PTO3.

Transit
Operations
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. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
An instance of PMO01 was
Note that parking management lives | added: PMO1:Transit Curb .
. - . N PMO1: Parking
in Mobility Hubs, Transit Leap and Management. Additional 5
ace
. Complete Corridors. New service elements were added to P
X Parking K Management
73 Transit Leap should account for the number of PMO1; for curbside travel lane X ]
management i . . PMO04: Regional
available spaces. parking and transit curb Parki
arkin
This should also be part of Complete | management. &
. . Management
Corridors ATDM. PMO06: Update of Service
Package description.
ADDED a strategy to the
Planning section of the RAD-IT
. . . file 2.2 entitled: "Encourage
. This concept is reflected in current . .
Real-time . mode shift to transit".
. . service packages such as PT03 — but . .
. information to . NOTE: Marketing elements of Planning
74 Transit Leap need to link to new goal of . . X .
encourage mode . . service packages is beyond the Section 2.2
. . encouraging mode shift and update .
shift to transit o scope of ITS Architecture.
description.
However, 511 SD System and
511 IVR is included in several
service packages.
Added an instance to PT10:
. Curb Management Transit
. Note that dynamically managed . PT10:
. Dynamic lane . ] . Lanes and removed previous .
75 Transit Leap lanes lives in both Transit leap and X Intermittent

management

NextOS.

description. Kept the
Intermittent bus lanes for I-
805.

Bus Lanes
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ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
SANDAG planning for added ability
and capacity for transit riders to
dock bicycles on trains and buses. .
i PTO3: Dynamic
. This should be part of MoHubs as .
Information re: i - Transit
] . well — Micro mobility Data . . .
available capacity . Added an instance; Cyclist and VS12: Operations
. . Warehouse needs to be new point . . . .
76 Transit Leap for bikes and other . o Ped Safety for Micro Transit to X Pedestrian and TI06: Dynamic
. o for this — added specific references . . .
micro mobility on VS12. Cyclist Safety Ridesharing and
] to MDS data standard ODF/OMF.
transit . . . . Shared Use
PTO03 is one option to include bikes. .
. o i Transportation
Another is TIO6 which includes micro
mobility and ridesharing, bike
sharing, etc.
Added an instance to PT17:
Transit Connection Protection; PT17: Transit
Potential replacement of lower- Mobility Hubs. Connection
utilized fixed route transit with on- Added instances to PTO3 - one Protection
. demand micro transit / also related for TNC Micro and one for TNC PT03: Dynamic
. On-demand micro . . . . .
77 Transit Leap ; it is real time service adjustments separated. X Transit
ransi
based on demand. Note that there Added VS12: Pedestrian and Operations
are both public and private instances | Cyclist Safety. VS12:
of this concept. Selected appropriate Pedestrian and
interconnects for each new Cyclist Safety
SP.
This input is addressed in the
. Regional ITS Architecture; no
Passenger-rail subway components;
] . further changes were deemed
underground stations to serve light .
. . . . necessary. PT Service
78 Transit Leap Subway rail. This input included a request . . X
Architecture is technology Packages
show SCADA systems; however, the o
. . neutral. Transit is covered
Architecture is technology neutral. .
under all the PT Service
Packages.
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. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
Added TM24 - TUNNEL
MANAGEMENT. Included
TM24 and repurposed for
transit tunnel related.
. . Heavy rail should be considered part | Identified a new ITS element TM24: Tunnel
79 Transit Leap Heavy rail K . X
of Transit Leap. for MS Heavy Rail Tunnel Management
Mgmt with MTS, Busses, and
connected roadside
equipment from CT, City of
San Diego, and MTS.
Added instances to TM 12 and
TM22, for Dynamic lane
lighting for transit use and TM12:Dynamic
Dynamic Lane lighting for Roadway
Transit Use. Added Warning
. . Transit signage lives in both Transit appropriate interconnections. TM22: Dynamic
80 Transit Leap Signage . . . X
Leap and Complete Corridors. Added dynamically designated Lane
lanes on color arrows on Management
roads. TM12 in pavement and Shoulder
lighting to clarify lane for Use
busses during congestion.
Added buses to the SP.
TM12: Dynamic
Added instances to TM12 and Roadway
TM22, for dynamic lane Warning
. . SANDAG considering installing lit, lighting for transit use and TM22: Dynamic
81 Transit Leap Pavement signage X

instrumented pavement for transit.

Dynamic Lane lighting for
Transit Use. Added
appropriate interconnections.

Lane
Management
and Shoulder
Use
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. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
In terms of fare collection, .
. . No interconnects were
considerations need to be made for ]
. changed to address this .
Unbanked ensuring access to the unbanked L PTO4: Transit
. . . . . concept. The description of )
82 Transit Leap population for fare | population. Potential partnerships . . X Fare Collection
. . . Service Package PT04: Transit
collection with non-profits to ensure that the . Management
o . Fare Collection Management
unbanked can participate in all
N has been updated.
aspects of mobility.
This input was reviewed and
found to be fully addressed in
. . the current Regional ITS
. General mention regarding need to . .
. Transit Driver i o . Architecture. PTO5: Transit
83 Transit Leap consider this is a part of Transit . . X .
Safety L Included in PTO5: Metrolink Security
eap.
P Rail Security; MTS Transit
Security; and NCTD Transit
Security.
PTO1: Transit
. . , . Vehicle
. Aerial - SANDAG has mostly given up | References to 'gondolas' has .
. Aerial . . . Tracking
84 Transit Leap . on the idea of aerial gondolas been removed from instances X .
transportation i . PTO2: Transit
serving downtown and airport. of PTO1 and PTO2. .
Fixed-route
Operations
As a result of this document,
. . . the architecture was modified Project
85 Transit Leap Document Update 5BM Project Summary -Transit Leap. . . . X .
to include new projects: 5 Big Architecture
Moves.
STO5: Public -
. Added electric busses and . .
. San Diego Forward - Clean o Private Electric
86 Transit Leap Document Update . hydrogen zero emissions by X .
Transportation FAQs. Charging
2040. .
Stations
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. . Description of Stakeholder Input / Impact / Update to Regional Affected Addressed in Architecture
ID# Big Move Topic Area . R X Element . s
Update / Request for Inclusion Architecture Update in Prior Element Existing
i Updated )
Architecture Versions
RFP going out in Feb for a micro
transit software provider/platform.
Will then run some truly on-demand
micro transit zones in October 2021 PT03: D .
: Dynamic
(provided there is sufficient T it Y
ransi
ridership recovery). They are buying .
. " . PTO3 AND TI06 - renamed Operations
Transit Leap, Mobility on vehicles to support that effort now. . .
87 . . . . PTO3 NCTD Flex Dynamic X TI06: Dynamic
Flexible Fleets Demand NCTD to provide vehicles. Will use . . . .
. Transit Service. Ridesharing and
contracted operator MV to provide
. . Shared Use
ops and maintenance. SaaS will self- .
. . Transportation
perform the dispatching of these
vehicles and planning new zones.
This new service will be called Flex
On Demand.
Complete
. Support
Corridors;
] . advancement
Transit Leap; . . Impact Across Various .
88 Document Update Charter for Digital Divide Taskforce. X across various

Mobility Hubs;
Flexible Fleets;
Next OS

Services.

services
packages
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4.4  Updates by Regional Project

The Regional ITS Architecture team opted to start the update with the creation of 5 new
Regional Projects, associated to each of the 5 Big Moves. Visible on the “Start” tab at the
highest level of the RAD-IT tool, 5 new projects were added to the Regional Architecture. Those
named projects along with their respective descriptions are provided in Table 2.

Table 2 - 5 Big Moves Project Descriptions

Big Move

Big Move Description

5 Big Moves #1:
Complete Corridors

An integrated, comprehensive vision to provide a variety of travel
choices and technology to manage the use of highways, arterials and
other assets in real time. Complete Corridors provides a balance of
dedicated, safe space for all travelers in the region, including local
commuters, through travelers, freight and delivery vehicles and active
transportation users who walk, bike, use transit, and utilize Flexible
Fleets.

Key features of Complete Corridors include: Managed Lanes, Active
Transportation and Demand Management, Smart Infrastructure and
Connected Vehicles, Priority for transit, active transportation and shared
mobility services, Curb Management and Electric Vehicle infrastructure.

Projects that fall within Complete Corridors will be evaluated against
SANDAG 2021 Regional Plan goals and objectives.

5 Big Moves #2:
Transit Leap

Transit Leap could create a complete network of fast, high-capacity,
high-frequency transit services that connect major residential areas with
employment centers and attractions throughout the San Diego region.
Transit Leap services could connect to supporting Flexible Fleets in
Mobility Hubs. New high-speed services — covering longer distances
with limited stops— may be separated from vehicle traffic with bridges,
tunnels, or dedicated lanes. Improvements to existing transit services—
such as the Trolley, COASTER, SPRINTER, and Rapid—may include
additional rail tracks, more frequent service, dedicated transit lanes, and
traffic signal priority to keep transit moving quickly.

Transit Leap will provide practical transit choices that are viable
alternatives to driving for most trips along Complete Corridor highways.

Projects that fall within Transit Leap will be evaluated against SANDAG
2021 Regional Plan goals and objectives.
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Big Move

Big Move Description

5 Big Moves #3:
Mobility Hubs

Mobility Hubs are places of connectivity where different travel options —
walking, biking, transit, and shared mobility — come together. They
provide an integrated suite of mobility services, amenities, and
supporting technologies to better connect high-frequency transit to an
individual's origin of destination. A mobility hub can span one, two, or
few miles to provide on-demand travel choice for short trips around a
community.

The 2021 Regional Plan could include a network of “right-sized” Mobility
Hubs near major residential, job, and activity centers. The proposed
network includes our region’s urban core and 30 Mobility Hubs that were
identified based on land use and employment characteristics, travel
patterns, and demographics. Each Mobility Hub would make it easy to
connect to and from Transit Leap services by offering on-demand
Flexible Fleet choices.

Mobility Hubs also integrate with Complete Corridors to ensure walking
and biking are safe experiences while prioritizing pooled ride options
over single-occupant vehicles. By 2050, it is anticipated that the Mobility
Hub network could serve approximately half of the region’s population
and more than two-thirds of the region’s jobs. Additionally, approximately
60% of low-income households, half of all seniors, and more than half of
all minority residents would have access to Mobility Hub services and
amenities.

Projects that fall within Mobility Hubs will be evaluated against SANDAG
2021 Regional Plan goals and objectives.

5 Big Moves #4:
Flexible Fleets

The Flexible Fleets strategy builds on the popularity of shared mobility
services such as on-demand rideshare, bikeshare, and scooter share.
These fleets provide different mobility options and vehicles for all types
of trips, reducing the need for car ownership. These services provide
travelers with a range of mobility options to connect to high-speed transit
and other important destinations by providing a last-mile connection or
fulfilling a complete trip.

Projects that fall within Flexible Fleets will be evaluated against
SANDAG 2021 Regional Plan goals and objectives.

5 Big Moves #5:
Next OS

The Next Operating System (OS) represents the "back office" or the
“pbrain” of the entire transportation system. It is a digital platform that
uses technology and data to serve as a bridge to connect the
management policies and procedures that permit the management of
different modes of transportation (i.e. passenger vehicles, buses, ride-
sharing vehicles, delivery trucks, autonomous vehicles, bikes, scooters,
and more) to improve overall efficiency and accessibility for people and
goods to move throughout the region.
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Big Move Big Move Description

Next OS includes ICM on I-15, tolling services back office activities for
SBX and SR11, regional 511 - Trip Planner, and the Regional Border
Management System (RBMS). These systems utilize outside
"terminators" or vendors that provide the ability to manage these
systems (i.e., financial institutions, financial apps, parking management
vendors, etc.). Next OS modernizes the existing transportation system
by using technology to better manage supply and demand. The result
will be roadways and transit services that operate more smoothly and
serve people with improved access to services.

Projects that fall within NextOS will be evaluated against SANDAG 2021
Regional Plan goals and objectives.

4.5 Stakeholders

4.51 SANDAG Committee Stakeholders

The identification of stakeholders in support of the Regional Architecture addresses the need to
identify the agencies and organizations involved in designing and deploying ITS. Stakeholders
are the owners of one or more ITS inventory items or elements, and they have the responsibility
of ensuring the Architecture supports the needs of their agencies and the public, who ultimately
benefit from deploying of projects and programs. Architecture stakeholders include SANDAG
and all the cities and jurisdictions within the MPO boundaries, Caltrans, emergency management
agencies, and some private providers of traveler information, micro mobility services and
vehicles and other privately funded components.

SANDAG, as the Metropolitan Planning Organization (MPO) for the greater San Diego region,
works collaboratively with many local, regional, statewide, and federal stakeholders. These
stakeholders together form the foundation of an institutional structure to support planning ITS,
deploying infrastructure and services, maintaining those deployments and planning for future
projects.

The main stakeholders relevant to the Regional ITS Architecture update are outlined below.
SANDAG Board

The Board of Directors provides the highest level of decision-making on matters regarding ITS.
Each of the region’s 19 local governments as well as local transit agencies, Caltrans, the Port,
Southern California Tribal Chairmen’s Association and many other stakeholders are represented
on the Board. The Board reviews and approves the funding of ITS projects in the region, and is
ultimately responsible for the successful deployment of all regional efforts.

Executive Committee

The members of SANDAG’s Executive Committee are responsible for much of the highest-level
administration of issues and activities undertaken by the agency. The Executive Committee is
comprised of elected officials from East County, North County, Coastal, North County Inland,
South County, the City of San Diego and the San Diego County Board of Supervisors. This
committee is responsible for setting the monthly Board of Directors agenda, reviewing legislative
and legal items relevant to the region, and for preparing the Overall Work Program and Budget.
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Transportation Committee

The Transportation Committee assists in the preparation of the Regional Transportation Plan, for
which the Regional ITS Architecture is an input. The Transportation Committee, comprised of
representatives from the City of Coronado, City of San Diego, City of Lemon Grove, City of
Solana Beach, City of Escondido, Metropolitan Transit System, North County Transit District,
San Diego County Regional Airport Authority, and the Port of San Diego, advises the SANDAG
Board of Directors on all matters of significance related to transportation planning, deployment
and operations in the region. The TransNet Program of Projects falls under the purview of the
Transportation Committee.

Cities/County Transportation Advisory Committee (CTAC)

Reporting to the Transportation Committee, CTAC provides support and funding
recommendations for projects that affect the road system. The members of CTAC focus on local
projects located or affecting streets, highways, transit, and rail, as well as programs that involve
bicycle and pedestrian operations. As part of its responsibilities, CTAC oversees activities of the
San Diego Traffic Engineer’'s Council (SANTEC).

Regional Planning Committee

One of the major drivers of the update to the Regional ITS Architecture is the 5 Big Moves,
represented in the implementation of San Diego Forward: The 2021 Regional Plan. This
Committee provides oversight for the work necessary to realize and implement the 2021
Regional Plan, which will involve extensive reference to the ITS Architecture. While the 2021
Regional Plan includes transportation elements, it also provides oversight for the preparation
and implementation of projects and efforts related to housing, land use, air and water quality,
and regional infrastructure needs. The Regional Planning Committee is comprised of
representatives from the City of Chula Vista, City of Santee, City of Del Mar, City of San Marcos,
County of San Diego, and the City of San Diego.

Borders Committee

Planning that impacts any of the regions and jurisdictions that border the San Diego region, as
well as the international border with Mexico and tribal nations fall under the purview of the
Border Committee. Significant reference to the Regional ITS Architecture is necessary to plan
and deploy several efforts at the Mexican border, including an overall ITS design, the
improvement of the border wait time system, and plans for a completely new border crossing.

4.5.2 Regional Architecture Stakeholders

The full list of stakeholders that exist in the Regional ITS Architecture, dispositioned to one or
more of the 5 Big Moves, is provided in Appendix A.

All Stakeholders, along with hyperlinked references to each of the 5 Big Moves, Scope,
Planning, Services, Inventory, Roles and Responsibilities, Needs, Functions, Interfaces,
Communications and Agreements is available online at: https://its-arch.sandag.org.

4.6  Service Packages

Service Packages (referred to as “Market Packages” in previous iterations of the National and
Regional Architectures) provide a top-level framework for all functions and services and serve as
the most efficient ‘entry point’ for users to access the Regional ITS Architecture. All available or
planned services, functions, devices, and their functional information flows are housed within
one of twelve areas, illustrated below in Table 3:
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Table 3 - National ITS Architecture Service Level Categories

Service Package Categories

Commercial Vehicle Operations (CVO) Support (SU)

Data Management (DM) Sustainable Travel (ST)
Maintenance and Construction (MCO) Traffic Management (TM)
Parking Management (PM) Traveler Information (TI)
Public Safety (PS) Vehicle Safety (VS)
Public Transportation (PT) Weather (WX)

All existing services available in the San Diego region can be categorized under one or more
Service Packages.

It is imperative to understand the role of Service Packages at the category level vs. the local
instance level. The National ITS Architecture currently includes, within the 12 Service Package
categories, 150 Service Packages. However, a local architecture, such as the San Diego
Regional ITS Architecture, includes the appropriate local instances of that Service Package.
What exists as a single, generic Service Package may be identified locally in several instances.
For example, the general Service Package PMO02 refers to Smart Park and Ride System. The
description of PM02 in ARC-lt is:

“This service package provides real-time information on Park and Ride capacity and supports
traveler's decision-making on where best to park and make use of transit alternatives. Transit
operators are provided arrival information to support efficient pickup and drop offs and drivers
switching to transit are offered current transit information. Relevant Regions: Australia, Canada,
European Union, and United States.”1F 1

An abbreviated, representative portion of the architecture diagram that expresses the
interconnects and data flow of a parking management system is illustrated in Figure 8.

" Source: USDOT
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Figure 8 PM02 Smart Park and Ride System (Source: USDOT)

However, PM02 is referenced in the Regional ITS Architecture as two instances, one each for
the responsible stakeholders:

e PMO02: NCTD Smart Park and Ride System; and,
e PMO02: MTS Smart Park and Ride System.

The architecture diagram illustrating the MTS instance of PMO02 is provided in Figure 9.
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Figure 9 PM01 MTS Instance

A significant percentage of the changes and updates made to the Regional ITS Architecture to
align it with 5 Big Moves were made at the Service Package level. Several Service Package
instances were added, expanding the reach of the Service Packages overall.

As of the submission of this document, the current National ITS Architecture includes a total of
150 Service Packages, in the categories presented in Table 3. However, not all Service
Packages are relevant to all regions or deployers. One of the initial tasks in support of the
Architecture update was a two-pronged effort. The first portion included a review of all Service
Packages identified during Phase 1 of the Architecture update in 2019 and 2020. The follow-on
subtask was the disposition of those Service Packages into one more of the 5 Big Moves.

While there is some overlap in the objectives and elements that comprise the 5 Big Moves, the
Service Packages are made more relevant to SANDAG and Stakeholders by categorization
within one or more of the 5 Big Moves.

The Service Packages that exist in the Regional ITS Architecture, mapped to one or more of the
5 Big Moves, is provided in Appendix B.

All Service Packages, along with hyperlinked references to each of the 5 Big Moves, Scope,
Planning, Stakeholders, Inventory, Roles and Responsibilities, Needs, Functions, Interfaces,
Communications and Agreements is available online at: https://its-arch.sandag.org.

4.7  Inventory Iltems / ITS Elements

Each stakeholder agency, company, or group owns, operates, maintains or plans ITS systems in
the region. The Regional ITS Architecture inventory is a list of "elements" that represent all
existing and planned ITS systems in a region as well as non—ITS systems that provide
information to or get information from the ITS systems.
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The Inventory Items that exist in the Regional ITS Architecture, mapped to one or more of the 5
Big Moves, is provided in Appendix C.

The Architecture update includes several additions of System Inventory items. All ITS-related
elements; discrete systems and subsystems, field equipment and communications, physical
objects, vehicles, assets, locations and other categories of inventory are housed in the
“Inventory” section of the Architecture database. A complete list of Inventory items, exported
from the ITS Regional Architecture, would take over 10,000 pages of text. However, all Inventory
items, categorized by Physical Object as well as by Stakeholder, along with hyperlinked
references to each of the 5 Big Moves, Scope, Planning, Stakeholders, Roles and
Responsibilities, Needs, Functions, Interfaces, Communications and Agreements is available
online at: https://its-arch.sandag.org.

A sample list of Inventory items owned and/or operated by SANDAG is provided in the table

below.

Owner /

Operator | Own/Operate Inventory ltem
Owns 511 — FSP Dispatch
Owns 511 FSP Vehicles
Owns 511 1IVR
Owns 511 SD Operator
Owns 511 SD System
Owns FasTrak Transponder
Owns Mobility Hub Kiosk
Operates San Diego Regional Archived Data System
Owns San Diego Regional Archived Data System
Owns San Diego Regional Data Distribution System
Owns SANDAG Back—Office Archived Data
Owns SANDAG Connected Vehicle Field Equipment

SANDAG | Owns SANDAG Electronic Tolling Administration
Owns SANDAG ITS Credential Management System
Owns SANDAG Payment Administration Center
Owns SANDAG RBMS Data Hub
Owns SANDAG Regional Parking Management
Owns SANDAG Service Monitoring Equipment
Owns SANDAG Support Maintenance Equipment
Owns SANDAG TIC and Website
Owns SANDAG Virtual TMCs
Owns SANDAG Warehouse Map
Owns Southern California Electronic Toll Collection
Owns Tolling Enforcement Center
Owns Tolling Traveler Support
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http://sandiegoarch.com/html/inv/el132.htm
http://sandiegoarch.com/html/inv/el133.htm
http://sandiegoarch.com/html/inv/el130.htm
http://sandiegoarch.com/html/inv/el366.htm
http://sandiegoarch.com/html/inv/el86.htm
http://sandiegoarch.com/html/inv/el210.htm
http://sandiegoarch.com/html/inv/el369.htm
http://sandiegoarch.com/html/inv/el235.htm
http://sandiegoarch.com/html/inv/el235.htm
http://sandiegoarch.com/html/inv/el138.htm
http://sandiegoarch.com/html/inv/el248.htm
http://sandiegoarch.com/html/inv/el9.htm
http://sandiegoarch.com/html/inv/el104.htm
http://sandiegoarch.com/html/inv/el243.htm
http://sandiegoarch.com/html/inv/el306.htm
http://sandiegoarch.com/html/inv/el385.htm
http://sandiegoarch.com/html/inv/el146.htm
http://sandiegoarch.com/html/inv/el266.htm
http://sandiegoarch.com/html/inv/el265.htm
http://sandiegoarch.com/html/inv/el83.htm
http://sandiegoarch.com/html/inv/el4.htm
http://sandiegoarch.com/html/inv/el315.htm
http://sandiegoarch.com/html/inv/el214.htm
http://sandiegoarch.com/html/inv/el371.htm
http://sandiegoarch.com/html/inv/el211.htm
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3 Implementation Plan

5.1 Implementation Background: ITS Project Priority Phasing

The Regional ITS Architecture supports local and regional transportation planning; in fact it is
essential that the Architecture be integrated into the transportation planning process at several
junctures, to ensure consistency in implementation. As a result of integrating the ITS
Architecture into the planning processes, the architecture links objectives and needs of the
region; documented in the 2021 Regional Plan, to planned ITS deployments in the field. Figure
10 below illustrates the relationship of planning and development to the Architecture over time,
and the iterative components of the planning process for ITS. This diagram illustrates how the
Regional ITS Architecture, represented by the blue “wave” addresses how the need and
relevance of the Architecture changes over time.

A brief description of the components of this diagram is provided below:

RELATIONSHIPS OF PLANNING/DEVELOPMENT PROCESS TO ITS ARCHITECTURE

REGIONAL PLAN CMCP DESIGN IMPLEMENT/TEST
s Goals + Corridor Concepts/ « Strategy Definition * Scope + Construct Test
« Qverall Concepts Projects > Functions « Requirements > Verification
« Prioriti i Rol i
« Coridors Priorities/Phasing :Efe:'nsenfs + Schedule > Validation
+ Lists of Projects + Operations Concepts > Services « Budget + O&M Agreement
= Regional
- Pilot
- Unique
L
o W
= (a5
o= :
=
o e -1
H I3 @A )
i g =
g 2
0
e NIRRT Reoid
wn <
E o
) = Architectures
<< W examples/Templates Selected Services
E :: Available Services and Timing
o = Elements
w o Flows
L Ties to Regional Services [an}
Typical Roles E
Standards o
]
o
O

Background for
Validation

TSMO

Figure 10 Relationships of Planning / Development Process to Regional ITS Architecture

5.2 2021 Regional Plan

The 2021 Regional Plan is available to the public online at: https://sdforward.com/mobility-
planning/2021-regional-plan.

Development of this plan was conducted in tandem with the early process to update the
Regional ITS Architecture. At this early point in the relationship between transportation planning
and the Architecture, the arrow points from the RTP elements to the Architecture, to represent
the flow of structure and information. The RTP provides the goals, concepts, and targeted
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projects including the geographic coverage of the projects. Development or update of the
Architecture at this point relies on this information to set the basic structure. Those high-level,
overriding elements are expressed in the Architecture primarily in the “Planning” category.

5.3 Comprehensive Multimodal Corridor Plan (CMCP)

At the next step in the transportation planning process, ITS deployers take information from the
Architecture to support development of Concepts of Operation (ConOps) and/or Comprehensive
Multimodal Corridor Plans (CMCP). Strategies defined during the planning process are
supported by a full understanding of the services and inventory; both those that exist in the
region, and those planned for the future. As projects become clearer and more detailed, ITS
planners and deployers use the Architecture to categorize projects into one or more of the 5 Big
Moves, and identify or confirm the responsibilities of appropriate stakeholders. The Architecture
serves as a roadmap to determine proper phasing of service delivery, whether the most efficient
rollout is a pilot, a larger regional service, or in partnership with statewide efforts.

5.4  Design

Once the Architecture has been used to determine the availability of services and the inventory
and stakeholders involved in delivering those services, project planning proceeds to the Design
phase. This phase includes more detailed components such as Requirements identification,
definition of scope, schedule and budget.

ITS Standards are critical once project planning progresses to the design phase. ITS deployers,
in developing the foundational components of a project, will refer to the Regional ITS
Architecture, moving from the RAD-IT tool and/or the exported Architecture online, to the
Systems Engineering Tool for Intelligent Transportation (SET-IT) tool. Where RAD-IT is the
appropriate tool for early project planning, SET-IT supports the more detailed design and
implementation process, by providing the structure to create project architectures for pilots, test
beds and regional implementation. The National, and all Regional ITS Architectures serve to
ensure consistency in the use of ITS, and the Standards component serves the same purpose
later in the project development process. The Regional ITS Architecture does not specify
vendors or software; instead the Standards are used to facilitate interoperability of ITS devices,
equipment and other elements.

5.5 Implement/ Test

Whether a project is implemented as a small pilot, a large regional deployment, or anything in
between, the implementation and testing phase is supported by the Regional ITS Architecture to
ensure consistency in verification and validation. The benchmarks and performance metrics
included in System Acceptance Testing (SAT) can be culled from both RAD-IT and SET-IT.

5.6 ITS Architecture Strategic Implementation Project Roadmap

The Regional ITS Architecture itself is meant to serve as a technical roadmap, providing
consistency and information on the availability of services in the region. The vast amounts of
information regarding existing and planned regional services, and the inventory necessary to
deliver those services, are accessible to stakeholders by using the Architecture.

The 2021 Regional Plan includes a long list of potential projects, with details on the phasing of
those projects. In alignment with that list of possible efforts and projects, the Project Roadmap
below provides a sample list of projects/programs, in several areas identified by SANDAG as
high priority, and an estimated timeline for the project/program lifecycle, and initial identification
of key ITS Architecture service packages for each project/program.
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Regional ITS Architecture Strategic Implementation Project Roadmap

Scoping /Planning / CMCP or ConOps Phase

Design Phase

Pilot Implementation Phase

Regional Implementation Phase (Regional Integration Development for Next OS)
Operational Phase

Expected Activity and Timeframe

Existing / Planned Proposed/Initial ITS Architecture

Project/Program Service Packages
2021-2022 2023 - 2024 2025 - beyond

PT09: Connected Eco Driving

PS03: Emergency Vehicle Pre-emption
Smart Intersections TMO1: Traffic-based Traffic Surveillance ConOps Requirements Definition

TMO03: Traffic Signal Control

TMO4: Connected Vehicle Traffic Signal System

Develop

Procurement / Pilot System Deployment and /Integration
Pilot (Next 0S)

Implementation

Operations

CV009: Freight — Specific Dynamic Parking
CV012: Regional HAZMAT Management
DMO2: Performance Monitoring
PS02: Regional Emergency Response
PS03: Emergency Vehicle Pre-emption
P513: Regional Evacuation and Reentry
Management
PT09: Transit Signal Priority
Active Transportation Demand PT10: Next Generation Transit Lanes Corridor/Project
Management (ATDM); I-5, I-805, SR STO1: Regional Emissions Monitoring CMCP Corridor/Project Concept of Operations Requirement
54, SR-905, SR 78, SR 52, SR 67 $TOS: Public-Private Electric Charging Stations Definitions
TIO1: Broadcast Traveler Information
TI02: Personalized Traveler Information
TI03: Regional Real-time Dynamic Route Guidance
TMO04: Regional Connected Vehicle Traffic Signal
System
TM11: Congestion Pricing
TM22: Dynamic Lane Management/Curb
Management

PMO1: Parking Space Management
PMO5: Parking Reservations

Curb Management PMO6: Loading Zone Management ConOps Requirements Definition
PT03: Regional TNC Operations
TM22: Regional Dynamic Lane Management

Develop

Procurement / Pilot System Deployment and /Integration
Pilot (Next OS)

Implementation

Smart Infrastructure / Smart Corridors

Operations

PTO1: Transit Vehicle Tracking
PTO8: Transit Traveler Information
PT14: Multimodal Coordination
PT02: Transit Fixed-Route Operations Corridor/Project

Near-term Rapid Projects PTO4: Transit Fare Collection Management CMCP Corridor/Project Concept of Operations Requirement
PT06: Transit Fleet Management Definitions
PTO7: Transit Passenger Counting
PT09: Transit Signal Priority
PT15: Transit Stop Reqguest

Regional ITS Architecture Strategic Implementation Project Roadmap
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Existing / Planned

Project/Program

Proposed/Initial ITS Architecture
Service Packages

2021-2022

ity and Timeframe

2023 - 2024

2025 - beyond

San Ysidro Mobility Hub

STO5: Electric Charging Stations Management
PMO01: Parking Space Management

TIO1: Broadcast Traveler Information

TI05: Mobility Hubs - Travel Services Information
and Reservations

PMO6: Loading Zone Management

Project/ Planning Study |Concept of Operations (ConnOps)

Requirements Definition

Develop Procurement [
Implementation

TI06: Dynamic Ridesharing and Shared Use Trans-
TNC/Bike/Uber/Lyft

Incorporate ConOps/System Reqs to

Central Mobility Hub TMO2: Personalized Traveler Information CMCP ConOps Requirements Definition help advance Central Mobility Hubs
PT03: Regional TNC and Micro Mobility Ops Project Technical Studies and /EIR
DMO1: Data Warehouse
PMO01: Parking Space Management
TI01: Broadcast Traveler Information
TIO3: Regional Real-Time Dynamic Guidance/Way
Finding Develop
TIOS: Travel Inf ti d R ti P t Pilot System Depl t and /Integrati
Western Chula Vista Mobility Hub ravel Intorma .mn anc Reservations ConOps Requirements Definition rol:ur.emen / ! L entend o= tian Operations
PMO06: Curb and Loading Zone Management Pilot (Next OS)

Smart Mobility / Mobility Hubs

TI06: Dynamic Ridesharing and Shared Use Trans-
TNC/Bike/Uber/Lyft

TMO2: Personalized Traveler Information

VS512: Micro Transit Pedestrian and Cyclist Safety

Implementation

Operations for Flexible Fleet
Services

TI06: Dynamic Ridesharing and Shared Use Trans-
TNC/Bike/Uber/Lyft

TMO2: Personalized Traveler Information

PT03: Regional TNC and Micro Mobility Ops

Coordination with Partners /
Concept Development

Pilot Implementation

System Integration (Next 0S)

Data Hub - Mobility Data
Clearinghouse (MDC)

DMO1: Data Warehouse
DMO2: Performance Monitoring

ConOps

Develop
Requirements |Procurement -
Definition Iteration 1

Deployment

Pilot System Deployment and fIntegration (Next OS)

Operations

Existing / Planned

Project/Program

Proposed/Initial ITS Architecture
Service Packages

2021-2022

Expected Activity and Timeframe

2023 - 2024

2025 - beyond

Harbor Drive 2.0

TMO4: Connected Vehicle Traffic Signal System
PMOZ1: Parking Space Management
P505: Regi | C ted V2V Auto E
. eglonal Lonnecte Lo Emergency . N Incorporate ConOps/System Regs to help advance
Connected Vehicles Info ConOps Requirements Definition i i i
R . ) Vesta Bridge Technical Studies and /EIR
SU05: Regional ITS Location and Time
V503: San Diego Connected Vehicle Situational
Awareness
| N Incorporate ConOps/System Regs to help advance
Freight Signal Priori CVO06: Freight Signal Priori ConOps Requirements Definition
reight Signal Priority reight Signal Priority = g Vesta Bridge Technical Studies and /EIR
TIO2: P lized T ler Infy tion - SD 511
. ersl.)r.m wen Traverer T crrna " . . o e Incorporate ConOps/System Reqs to help advance
Truck Reservation System TIOS: Mobility Hubs - Travel Services Information ConOps Requirements Definition ) ) i
4R G Vesta Bridge Technical Studies and /EIR
and Reservations
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Existing / Planned

Project/Program

Proposed/Initial ITS Architecture
Service Packages

2021-2022

Expected Activity and Timeframe

2023 - 2024

2025 - beyond

Designated Freight Routes and
Signal Priority Treatments

CVOO04: CV Administrative Processes

TIOS: Mobility Hubs - Travel Services Information
and Reservations

TMO1: Traffic Surveillance

TMO3: Traffic Signal Control

TMO4: Regional Connected Vehicle Traffic Signal
System

Refine ConOps

Refine Requirement Definitions

| System Deploy and
/Integration (Next OS)

Operations

Enhanced Bi-national Inspection /
Pre-clearance / Traffic
Management

CVO21: International Border Electronic Clearance
CV022: International Border Coordination

DMO02: Performance Monitoring

TM11: Congestion Pricing

TM22: Dynamic Lane Management/Curb
Management

Refine ConOps

Refine Requirement Definitions

| System Deploy and

/Integration (Next OS)

Operations

Multimodal Berder Coordination

PT14: Multimodal Coordination

PTO08: Transit Traveler Information

TIO1: Border Broadcast Traveler Information
TMO1: Traffic Surveillance

TMO3: Traffic Signal Control

TM23 San Diego Border Management Systems

Refine ConOps

Refine Requirement Definitions

| System Deploy and

/Integration (Next OS)

Operations

Regional Border Management System (RBMS)

Advanced Traveler information and
Revenue Collection

CVOO05: Commercial Vehicle Parking

TMO3: Traffic Signal Control

PTO08: Transit Traveler Information

TMO4: Regional Connected Vehicle Traffic Signal
System

TI02: Personalized Traveler Information

Refine ConOps

Refine Requirement Definitions

gional System Deploy and
/Integration (Next OS)

Operations
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Appendix A — Architecture Elements
Mapped to 5 Big Moves

A-1
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