V2I Deployment Coalition
Technical Memorandum 2: Workshop 1 Findings and Progress
October 5, 2015

1. Synthesis of the Technical Memorandum
The primary purpose of this technical memorandum is to summarize findings from Workshop 1 of the
Vehicle to Infrastructure Deployment Coalition (V2I DC). The memorandum will also highlight activities of
the individual V2I DC Technical Working Groups (TWG); review status of the V2I deployment issues first
presented in Technical Memorandum 1; summarize establishment of the V2I DC Executive Committee;
and, outline next steps for the coalition.
The V2I DC held its first workshop on June 4-5, 2015 in conjunction with the ITS America Annual Meeting
in Pittsburgh, Pennsylvania. Over 100 participants attended the workshop from federal, state and local
transportation agencies, private industry, and academia. The workshop plenary session focused on
introducing the need for the V2I DC and how the coalition structure was established. Presenters from
AASHTO, ITE, ITS America and the Federal Highway Administration (FHWA) welcomed the coalition and
shared their unique interests in V2I deployment.
The V2I DC Project Team then provided an introduction to the coalition, particularly for those workshop
attendees who may not have participated in the introductory webinars held by each association in April.
Each of the TWGs were described and the V2I deployment issues were noted as the first order of business
for each TWG to review. The remainder of the workshop was dedicated to breakout working sessions for
the TWGs, allowing them to establish themselves, define their work plans and officially begin the work of
the V2I DC. Additional details about Workshop 1 are included in Section 2 and Appendix 1 of this memo.
Each of the five TWG chairs and co-chairs developed specific agendas for their breakout working sessions
during Workshop 1. The groups met for 3.5 hours on the first day of the workshop and 1.5 hours on the
second day. They reviewed their scopes; discussed and selected V2I deployment issues for their group to
address; developed an overall approach towards defining the actions needed to resolve selected
deployment issues; and, began establishing work plans for the next 12 months. The groups have met each
month since the workshop to finalize work plans and begin their work on selected issues. Section 3
presents work plan highlights and Appendix 2 includes the complete TWG work plans.
After the initial review of the V2I deployment issues presented in Technical Memorandum 1 and during
Workshop 1, four new issues were added by the TWGs:
•
•
•
•

Issue 13: Infrastructure Processes as V2I Obstacles
Issue 14: Federal V2I Policy Statement
Issue 15: Concerns about maintaining V2I infrastructure
Issue 16: Operator and OEM Goals for V2I

The issues with the most collaboration appear to be Issue 1: V2X Applications, Issue 3: V2I Data, Issue 6:
V2I Outreach, and Issue 7: Business Model for V2I Deployment. The actions noted by each TWG for these
issues have been reviewed and the role for each TWG is illustrated with in Section 4 to encourage
collaboration and minimize duplication of effort among the groups. The issues with limited TWG interest
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or commitment to lead after the groups’ initial review include Issue 5: Security, Issue 10: Synergies with
Other Emerging Technologies; and, Issue 12: V2I Multimodal Applications. The TWGs reviewed the
summary of actions identified for all of the deployment issues to confirm their specific actions and to
determine if they desire any other actions. Further details regarding the status of all the V2I deployment
issues is presented in Section 4.
The V2I DC Project Team has also established the V2I DC Executive Committee (V2I DC-EC). The Executive
Committee will serve as the leadership body of the V2I DC. The inaugural Executive Committee meeting
was hosted by the Colorado Department of Transportation (CDOT) in Denver, Colorado on September 910, 2015. The meeting included a working session on September 9 consisting of the Project Team, and
Technical Working Group (TWG) Chairs and Co-Chairs, and the full Executive Committee meeting was held
on September 10. During the meeting, it was agreed by members of the Executive Committee that the
role of the V2I DC is to help accelerate consistent and effective deployments of Connected Vehicle
technologies that address passenger vehicles, freight, and transit operations in both urban and rural areas.
The Executive Committee was also updated on the work plans of each TWG. After briefings on planned
activities, issues to be addressed, and challenges facing the coalition, there was a discussion of the goals
and focus areas of the coalition, and then review of preliminary business plan to continue the V2I DC
beyond June 2016. Further information about the Executive Committee’s activities are included in Section
5.
Next steps for the V2I DC include a series of Project Team, TWG and Executive Committee meetings to
continue the coalition work. The Project Team will also begin preparation for a virtual coalition meeting
in fall 2015 and Workshop 2 which is targeted to occur in early 2016. Section 6 provides further
information regarding these next steps, as well as a master schedule for all V2I DC activities planned
through December 2015.

2. Workshop 1 Summary
A 1.5 day agenda, as shown in Figure 1, was prepared for Workshop 1 with emphasis on introducing the
V2I DC and allowing time for the TWGs to establish themselves. There were 151 participants who attended
the workshop from federal, state and local transportation agencies, private industry, and academia. The
full attendance list is included as Appendix 1.
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Figure 1 V2I DC Workshop 1 Agenda
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The opening plenary session for the workshop focused on introducing the need for the V2I DC and how
the coalition structure was established. King Gee, AASHTO, moderated the introductory session with
presenters representing AASHTO, ITE, ITS America and the Federal Highway Administration (FHWA) who
all welcomed the coalition and shared their unique interests in V2I deployment. Regina Hopper, ITS
America, noted the need for public policy issues to be identified and acknowledged that there may be
competing interests – balancing faster with safer – among V2I applications. John Halikowski, Arizona DOT,
commented on the opportunity for V2I to change transportation history and he stressed that travelers
are counting government and private industry to keep transportation safe and efficient. Gary Piotrowicz,
Road Commission for Oakland County, emphasized the need to raise awareness among, seek feedback
from and prepare local agencies for V2I. Praveen Singh, Arada Systems, commented on private industry’s
excitement for, yet ongoing challenges with, V2I deployment. Susan Alt, Volvo, shared that Connected
Vehicles will mean fewer stops and safer movement for heavy trucks, and she noted that while trucks may
generate lower volumes of traffic than passenger vehicles, all vehicles will need and use V2I. The
concluding plenary session remarks were delivered by Jeff Lindley, FHWA, who expressed his pleasure
with the strong and diverse workshop attendance. He shared that FHWA is looking for the V2I DC to
provide input on policy and technical issues related to V2I, and to support strategic outreach on V2I.
The introductory session was followed by Jonathan Walker, FHWA, and Carl Anderson, FHWA, providing
a brief background on the V2I DC and an introduction to the V2I DC Project Team. The V2I DC Project
Team then introduced the coalition purpose and structure, particularly for those workshop attendees who
may not have participated in the introductory webinars held by each association in April. Each of the TWGs
were described and the V2I deployment issues were noted as the first order of business for each TWG to
review. The remainder of the workshop was dedicated to breakout working sessions for the TWGs,
allowing them to establish themselves, define their work plans and officially begin the work of the V2I DC.
At the conclusion of each day, the TWG chairs provided a report back to the all of the workshop attendees.
The chairs shared their groups’ review of the 12 initial V2I deployment issues listed in Table 1. Some of
the groups also identified additional deployment issues, which are also included in Table 1, and have opted
in some cases to undertake those. Summaries of the TWG work plans developed around these issues are
included in Section 3 and further details about each issue are presented in Section 4.
Table 1 V2I Deployment Issues

Issue 1: V2X Applications
Issue 2: Complementary Communications to
DSRC
Issue 3: V2I Data
Issue 4: Patents-Intellectual Property
Issue 5: Security

Issue 9: Understanding V2I Liability Assignment
Issue 10: V2I Synergies with Other Emerging
Technologies
Issue 11: V2I Consumer Messaging
Issue 12: V2I Multimodal Applications
Issue 13: Infrastructure Processes as V2I
Obstacles
Issue 14: Federal V2I Policy Statement
Issue 15: Maintaining V2I Infrastructure

Issue 6: V2I Outreach
Issue 7: Understanding the Benefits and Costs of
V2I Deployment and Operation
Issue 8: V2I Standards

Issue 16: Operator and OEM Goals for V2I
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Closing remarks for Workshop 1 were provided by Siva Narla, ITE, as he asked and provided answers to
the following questions.
•

What did we accomplish? Three sessions to discuss, review and strategize about deployment
issues. Groups have had cross-cutting discussions, identified gaps and determined what they’ll
work on.

•

Will we circulate what’s been found through the workshop? The V2I DC Project Team intends to
share proceedings from the workshop through a technical memorandum for FHWA.

•

How do we keep participants assembled and focused? The V2I DC Project Team will try to provide
collaborative work space and email to support the TWGs and overall coalition, and will develop
technical memorandums to share with coalition and FHWA.

•

How do we share information gathered with bigger, broader audiences? The TWGs should identify
larger groups to share information with, such as SAE.

•

Where do we go next? Encourage and support collaboration among TWGs. Look outside the US
(e.g. Europe) for other examples of V2I deployment. Increase awareness of V2I among
transportation agencies. Identify common meeting opportunities. Evaluate common questions
(e.g. maintenance, outreach). Clarify what each TWG has agreed to do with V2I deployment
issues.

3. TWG Work Plans Summaries
This section summarizes the preliminary work plans for each individual TWG as they were initiated during
Workshop 1 and then finalized during subsequent monthly meetings since the workshop. Complete work
plans for each TWG are included in Appendix 2 and Section 4 further illustrates how the work from each
group will be coordinated across the deployment issues.
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3.1. TWG 1: Deployment Initiatives
TWG 1 Deployment Initiatives discussed their focus and purpose, including a summary of select current
initiatives to provide further context for the TWG work. The initial list of V2I deployment issues was
reviewed and the group identified which issues they would like to play a primary role in addressing. The
spirit of the input that TWG 1 expects to contribute is to represent what has been and will be learned
from V2I initiatives (e.g. pilot deployments, operational tests, etc.), and to provide input to future
initiatives. Figure 2 presents a summary of the preliminary work plan for this group.
Figure 2 Preliminary Work Plan Summary for TWG 1 Deployment Initiatives
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3.2. TWG 2: Deployment Research
TWG 2 Deployment Research decided that a ‘one-stop-shop’ for V2I research is a much needed first step
before a gap analysis or recommendation of future research. The ‘one-stop-shop’ will be a large but very
valuable effort, most likely occupying a considerable portion of the group’s time during the coming year.
Two additional issues (Issue 4 and Issue 9) are very large and complex issues that TWG 2 could play a role
in defining the needed research (scope, anticipated outcomes, and budget) to be performed in
subsequent years to adequately research these issues. Figure 3 presents a summary of the preliminary
work plan for this group.
Figure 3 Preliminary Work Plan Summary for TWG 2 Deployment Research
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3.3. TWG 3: Infrastructure Operator, OEM and Supplier Partnerships
TWG 3 Deployment Partnerships will begin by bringing together infrastructure operators, OEMs and
suppliers to understand the largest issues and questions from all partners. The TWG is unique and the
framework will enable open dialog between all partners in V2I, therefore they will contribute to many
issues and collaborate with all of the other TWGs. Figure 4 presents as summary of the preliminary work
plan for this group.
Figure 4 Preliminary Work Plan Summary for TWG 3 Deployment Partnerships
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3.4. TWG 4: Deployment Guidance
TWG 4 Deployment Guidance has the most focused initial charge of all the TWGs. However, because of
the importance and breadth of the USDOT Deployment Guidance document, TWG outreach and feedback
will actually touch on multiple issues. USDOT representatives requested that the TWG to provide
immediate feedback on the updated V2I Deployment Guidance document that is targeted for release in
late summer 2015. This group may also be used to introduce and give feedback on additional V2I material
in the future. Figure 5 presents a summary of the preliminary work plan for this group.
Figure 5 Preliminary Work Plan Summary for TWG 4 Deployment Guidance
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3.5. TWG 5: Deployment Standards
TWG 5 Deployment Standards has a focus that closely aligns to Issue 8: V2I Standards. The standards
assessment and gap analyses planned by this TWG will also be valuable to multiple additional issues.
Figure 6 presents a summary of the preliminary work plan for this group.
Figure 6 Preliminary Work Plan Summary for TWG 5 Deployment Standards
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4. V2I Deployment Issue Status
During Workshop 1, each TWG discussed 12 common issues that had been identified as related to V2I
deployment. In addition, some TWGs identified and discussed additional issues. After the review of the
initial V2I deployment issues, four new issues were added by the TWGs.
Issue 13: Infrastructure Processes as V2I Obstacles
The next iteration V2I technologies and systems are being invented quickly. There are existing
processes, procedures, and/or regulations (e.g. the environmental review process, the MUTCD and
established process to add or edit infrastructure uses in the MUTCD) that could be obstacles for a
DOT wishing to implement V2I.
The V2I industry needs to understand the extent to which existing processes (e.g. MUTCD,
environmental reviews) are obstacles to V2I.
Issue 14: Federal V2I Policy Statement
The recent NHTSA resolution regarding vehicle-to-vehicle communications has helped the V2V
industry. Similar strong encouragement from a federal agency to give infrastructure owners and
operators a push to deploy V2I would also help V2I. It is recognized that a rulemaking is likely not
possible, but perhaps another strong encouragement from a federal agency (e.g. something similar to
an “Every Day Counts” EDC model) could be released.
The V2I industry needs a strong message from a federal agency encouraging V2I deployment.
Issue 15: Concerns about maintaining V2I infrastructure
Infrastructure owners & operators considering V2I infrastructure investments need to consider long
term infrastructure maintenance costs (outside deployment and operating costs). With relatively
little actual experience in maintaining the types of infrastructure that will be required for V2I, these
costs are largely unknown.
The V2I industry needs to begin a process to learn as much as possible about anticipated V2I
infrastructure maintenance costs.
Issue 16: Operator and OEM Goals for V2I
As the Vehicle-to-Infrastructure “concept” is quickly moving to “reality”, potential opportunities and
benefits will quickly become apparent. While infrastructure owners and operators, automobile
OEMs, and suppliers will cooperate on deploying these systems, they may be doing so with different
end goals in mind. It is important that those involved with deployment understand not only what
these different goals and hopeful outcomes are, but also the fact that there may be varying goals and
expectations amongst entities. Focusing on areas where there is commonality between goals and
expected outcomes is likely to result in the highest chance of success for initial V2I deployments.
For V2I deployment, there are likely varying goals and expected outcomes for all partners involved.
Identifying commonality in these goals and expected outcomes will improve the chances for
success in initial V2I deployments.
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Over the period of time that the V2I DC exists, the role of the TWGs will be to perform input level actions
towards one or more V2I issues. It is important to note that the input level actions are expected to help
define, clarify and begin to plan a process to address the issues. Therefore, TWGs are not expected to
perform resolution level action on the issues, and there are no expectations that all issues will be
resolved by the V2I DC. In some situations, however, the issues might be contained enough that the TWGs
can fully address them. The remainder of this section presents the status of all the near-term issues
identified by the V2I DC and targeted for work by the TWGs.
Table 2 illustrates the V2I deployment issues reviewed by each TWG. Each TWG has determined the role
they will play in addressing each issue, and these roles are summarized as either:
P: Primary role in addressing the Issue. May coordinate with other TWGs. Other TWGs may lead
the issue resolution, but a ‘P’ represents that the TWG is expected to play a primary role.
S: Supporting role in addressing the Issue. The TWG does not have plans for major activities to
address this issue, but they are available to support other TWGs who may look to them for input
or support while addressing the issue.
N: No Action Planned. The TWG believes other TWGs have more to contribute to the issue
resolution and the TWG is not expecting primary or supporting actions in the issue resolution.
Table 2 Summary of Proposed TWG Role in Addressing V2I Deployment Issues

Issue
Issue 1: V2X Applications
Issue 2: Complementary
Communications to DSRC
Issue 3: V2I Data
Issue 4: Patents-Intellectual
Property
Issue 5: Security
Issue 6: V2I Outreach
Issue 7: Understanding the
Benefits and Costs of V2I
Deployment and Operation
Issue 8: V2I Standards
Issue 9: Understanding V2I
Liability Assignment
Issue 10: V2I Synergies with
Other Emerging Technologies
Issue 11: V2I Consumer
Messaging
Issue 12: V2I Multimodal
Applications
Issue 13: Infrastructure Processes
as V2I Obstacles

TWG 1
Initiatives
P
N

TWG 2
Research
S
P

TWG 3
Partners
S
N

TWG 4
Guidance
S
N

TWG 5
Standards
S
N

N
N

S
P

P
N

N
N

S
N

No action planned at this time
S
N
P
S
P
S

N
S
N
N

N
P

N
N

N
S

S
N
P
N

No action planned at this time
N

N

N

P

N

No action planned at this time
P

N
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TWG 1
Initiatives
P

TWG 2
Research
N

TWG 3
Partners
N

TWG 4
Guidance
S

TWG 5
Standards
N

P

N

N

N

N

N

N

P

N

N

The issues with no planned action (no TWG offering to be a primary contributor) for the coming year
include Issue 5: Security, Issue 10: Synergies with Other Emerging Technologies, and Issue 12: V2I
Multimodal Applications. All of the TWGs expressed concern that although Issue 5: Security is critical, it is
too undefined and it is unclear what work the coalition should do. Because none of the groups indicated
any level of interest in it, Issue 10 does not have proposed activities for the coming year. For Issue 12,
there was discussion about multimodal applications being included as part of Issue 1. However, the issue
of specifically how multimodal applications are supported by V2I may be addressed at a future time.
The following issues have two or more groups expressing interest in addressing them and will require the
most TWG collaboration.
•
•
•
•
•
•
•

Issue 1: V2X Applications
Issue 3: V2I Data
Issue 6: V2I Outreach
Issue 7: Business Model for V2I Deployment
Issue 9: Understanding V2I Liability Assignment
Issue 13: Infrastructure Processes as V2I Obstacles
Issue 14: Federal V2I Policy Statement

Fishbone diagrams are presented in Figures 7-13 to illustrate the actions proposed by the TWGs for these
issues, the likely sequence and timeframe in which each action will be completed, and the targeted
outcome that is expected as a result of the combined TWG actions. Note that there are no diagrams
presented for those issues with just one TWG addressing them and there are no diagrams for Issue 5,
Issue 10 or Issue 12 because, as noted above, no actions have been proposed by the TWGs for this coming
year. The table and fishbone diagrams are intended to consolidate and coordinate efforts of the TWGs in
order to ensure that work is not duplicated and to promote cooperative actions to the greatest extent
possible.

14

V2I Deployment Coalition

Technical Memorandum 2: Workshop 1 Findings and Progress

Figure 7 Planned TWG Actions to Address Issue 1: V2X Applications
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Figure 8 Planned TWG Actions to Address Issue 3: V2I Data
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Figure 9 Planned TWG Actions to Address Issue 6: V2I Outreach
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Figure 10 Planned TWG Actions to Address Issue 7: Understanding the Benefits and Costs of V2I Deployment
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Figure 11 Planned TWG Actions to Address Issue 9: Understanding V2I Liability Assignment

19

V2I Deployment Coalition

Technical Memorandum 2: Workshop 1 Findings and Progress

Figure 2 Planned TWG Actions to Address Issue 13: Infrastructure Processes as V2I Obstacles
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Figure 3 Planned TWG Actions to Address Issue 14: Federal V2I Policy
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5. Establishing the V2I DC Executive Committee
A V2I DC Executive Committee has been established and will serve as the leadership body of the V2I DC.
A roster for the Executive Committee in included in Appendix 3. The inaugural Executive Committee
meeting was hosted by the Colorado Department of Transportation (CDOT) in Denver, Colorado on
September 9-10, 2015. The meeting included a working session on September 9 consisting of the Project
Team, and Technical Working Group (TWG) Chairs and Co-Chairs, and the full Executive Committee
meeting was held on September 10.
The Executive Committee meeting was led by Executive Committee Chair, Shailen Bhatt from CDOT. The
Executive Committee reached consensus on the role of the Executive Committee which shall be:
•
•
•
•

Define the primary focus areas for the entire V2I DC;
Identify goals that the V2I DC can use to measure progress towards accomplishing the focus areas;
Support the work of the TWGs by offering input to the processes and review of work completed;
and
Elevate the results of technical work to the Connected Vehicle Executive Leadership Team (ELT)
for policy level considerations.

The Executive Committee was updated on the work plans of each TWG. After briefings on planned
activities, issues to be addressed, and challenges facing the coalition, there was a discussion of the goals,
and focus areas of the coalition. It was agreed by members of the Executive Committee that the role of
the V2I DC is to help accelerate consistent and effective deployments of Connected Vehicle technologies
that address passenger vehicles, freight, and transit operations in both urban and rural areas.
To accomplish this role, the V2I DC has established initial goals to be:
Goal #1: Help to accelerate the deployment of V2I technologies at intersections where the
majority of crashes and/or congestion occur;
Goal #2: Help to accelerate the deployment of V2I technologies to support end of queue warnings
in locations with high rates of rear-end collisions;
Goal #3: Help to accelerate the deployment of V2I technologies for work zone management; and
Goal #4: Help to accelerate the deployment of V2I technologies for curve warning systems.
The V2I DC will work towards the initial goals by performing the following activities during the initial 18
months:
•
•
•

Informing and educating Connected Vehicle stakeholders on available tools to assist them in
deploying V2I technologies (e.g. deployment guidance and supporting USDOT developed tools).
Researching and defining a set of V2I issues and identifying needed actions to address the issues,
as they relate to the initial four goals.
Facilitating discussions between OEMs and infrastructure owners and operators to enable all
parties to understand each other’s goals and objectives.

The V2I DC will evaluate the focus areas and goals after 18 months to determine additional actions and
work plans.
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Finally, a draft V2I DC Business Plan was presented by Gummada Murthy and discussed by the Executive
Committee members. The group agreed that efforts should continue towards finalizing the Business Plan
for 2016-2021, revisiting the overall needed budget and the portion of the budget that will be achieved
through volunteer efforts of the coalition members.
Beyond this initial meeting, the Executive Committee will convene by phone or in-person to continue to
provide leadership to the V2I DC, and to continue the role of liaison with the CV-ELT. The Executive
Committee will meet again one more time before the next full coalition workshop planned for spring 2016.

6. Next steps
In the coming months, the V2I DC members will continue to meet through the TWGs, plans will made for
hosting a virtual full coalition meeting in fall 2015, and planning will also begin for hosting Workshop 2 for
the full coalition in early 2016. The Project Team will also develop a public web site for the V2I DC and a
private Sharepoint to support the TWGs with their work. Following is summary schedule of ongoing
coalition activities planned through December 2015. In addition to these meetings, the Project Team
continues to meet weekly to address coalition business and the Project Team meets monthly with USDOT
to report on V2I DC progress.
October 2015
•
•
•
•

10/1 TWG 5 Standards Meeting, 2:00-3:30 (Eastern)
10/14 TWG 4 Guidance Meeting, 11:00-12:30 (Eastern)
10/15 TWG 3 Partners Meeting, 11:00-1:00 (Eastern)
10/22 TWG 1 Initiatives Meeting, 2:00-3:00 (Eastern)

November 2015
•
•
•
•
•
•

11/2 TWG 2 Research Meeting, 1:30-2:30 (Eastern)
11/5 TWG 5 Standards Meeting, 2:00-3:30 (Eastern)
11/5 V2I DC Webinar, 3:00-4:30 (Eastern)
11/18 TWG 4 Guidance Meeting, 12:00-1:30 (Eastern)
11/19 TWG 3 Partners Meeting, 11:00-1:00 (Eastern)
TBD TWG 1 Initiatives Meeting

December 2015
•
•
•
•

12/3 TWG 5 Standards Webinar, 2:00-3:30 (Eastern)
12/9 TWG 4 Guidance Webinar, 11:00-12:30 (Eastern)
12/17 TWG 3 Partners Webinar, 11:00-1:00 (Eastern)
TBD TWG 1 Initiatives Webinar
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Appendix 1: Workshop 1 Attendance
Last Name
1. Abuchaar
2. Adler
3. Alban
4. Alt
5. Andersen
6. Arnold
7. Averkamp
8. Bai
9. Bassett
10. Bauer
11. Bedros
12. Berg
13. Binkley
14. Birriel
15. Bradley
16. Brandl
17. Brownlow
18. Brunett
19. Caldwell
20. Capecci
21. Carlson
22. Carter
23. Chan
24. Clelland
25. Connor
26. Conrad
27. Cronin
28. Crotty
29. Crowson
30. Cunningham
31. Dawson
32. Deeter
33. DePan
34. Dingess
35. Doyle
36. Duncan
37. Eddy
38. Estrada

First name
Oubada
Jeffrey
Carlos
Susan
Carl
Robert
Joe
Sue
John
Markus
Saad
Roger
David
Elizabeth
Ed
Oliver
William
Patrick
Stan
Steven
Paul
Jennifer
Patrick
Alan
Kyle
John
Brian
Melanie
Ginny
Andrew
Darryl
Dean
Brian
Robert
Mary
Gary
Martha Morecock
John

Organization
Hyundai-Kia America Technical Center
Q-Free Open Roads
ITS America
Volvo
FHWA
FHWA
Xerox
Honda
New York State DOT
BMW
Image Sensing Systems
DENSO International America, Inc.
Iteris (in place of Cliff Heise)
Florida DOT
Toyota Motor North America
Kapsch TrafficCom AG
AASHTO
Cohda Wireless America LLC
Carnegie Mellon University
Cambridge Systematics, Inc.
City of Columbus
ITS America
Consensus Systems Technologies
Iteris, Inc.
Cisco
AASHTO
U.S. DOT - ITS JPO
Metropolitan Transportation Commission
Athey Creek Consultants
Volkswagen Group
ITS Engineering Ltd.
Athey Creek Consultants
Jacobs Engineering Group
GTMA
SAE International
Econolite
Timmons Group
eTransSystems
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39. Fickel
40. Gardner
41. Garrett
42. Gee
43. Geisler
44. Gettman
45. Goudy
46. Gouse
47. Hadi
48. Halikowski
49. Head
50. Hermann
51. Hopper
52. Hu
53. Hutchinson
54. Iwasaki
55. Jensen
56. Key
57. Klein
58. Kopko
59. Korn
60. Kuciemba
61. Lai
62. Lamba
63. Lance
64. Larson
65. Leader
66. Lee
67. Legg
68. Leonard
69. Li
70. Lindley
71. Lingham
72. Lockwood
73. Logsdon
74. Lower
75. Lu
76. Ma
77. Maas
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First name
Frank
Chris
Kyle
King W
Scott
Douglas
Roy
S. William
Mohammed
John
Larry
Daniel
Regina
Hsu-Chieh
Ed
Randell
Michael
Leland
Allison
Mark
Alan
Steve
Daniel
Naveen
Melissa
Greg
Shel
Linda
Bill
Ken
Jan-Mou
Jeff
Virginia
Steve
Ed
John
Hongsheng
Jianming
Donald

Organization
IAV GmbH, Germany
Intelight
Synesis Partners LLC
AASHTO
General Motors
Kimley-Horn
Nissan Technical Center North America
SAE International
Florida international university
Arizona DOT
University of Arizona
IAV GmbH
ITS America
CMU
Florida DOT
Contra Costa Transportation Authority
Wavetronix
NXP
ARTBA
Pennsylvania DOT
Meritor WABCO
Parsons Brinckerhoff
Transpo Group
CH2M HILL
VDOT
Caltrans
Leader Telecom
Metropolitan Transportation Commission
Washington Department of Transportation
U.S. DOT - ITS JPO
ORNL
FHWA
Metropolitan Transportation Commission
Parsons Brinckerhoff
Intelligent Imaging Systems &DriveWyze
Iteris
Toyota InfoTechnology Center
TxDOT
McCain, Inc.
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78. Mao
79. Marler
80. Dinsdale
81. McDonough
82. McVeigh
83. Miller
84. Mirza
85. Misener
86. Moore
87. Morton
88. Motiani
89. Mraz
90. Mudge
91. Murphy
92. Murtha
93. Murthy
94. Nace
95. Naik
96. Naik
97. Nakajima
98. Narla
99. Olyai
100. Ova
101. Park
102. Patel
103. Pearmine
104. Peirce
105. Perry
106. Peters
107. Piotrowicz
108. Price
109. Puvvala
110. Rausch
111. Resendes
112. Robb
113. Rubinstein
114. Saleem
115. Schagrin
116. Schebesch
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First name
Andrew
Scott
Eryca McCartin
Rick
Kelly
Dave
Wasit
Jim
Jonathan
Carrie
Dennis
Chuck
Richard
Robert
Suzanne
Gummada
Bryan
Devang
Nishil
Hiroto
Siva
Koorosh
Kiel
Hyungjun
Raman
Adrian
Sean
Frank
Jim
Gary
Jeff
Ravi
Robert
Ray
John
Zachary
Faisal
Mike
Rod

Organization
Texas DOT
Iowa DOT
Oregon DOT
New York State DOT
New Jersey DOT
Siemens
New Jersey DOT
Qualcomm
Kimley-Horn and Associates, Inc.
Michigan MTC (in place of John Maddox)
NOCoE
Kapsch TrafficCom North America
Compass Transportation and Technology
AECOM
Atkins
AASHTO
DKS Associates
Marben Products
Marben Products
Subaru R&D
ITE
Stantec
Traffic Technology Services, Inc.
University of Virginia
New York University Polytechnic
IBI Group
USDOT - Volpe Center
Leidos
DKS Associates
Road Commission for Oakland County, MI
GRIDSMART Technologies, Inc.
Savari
Transcore
VTTI
Hyundai
Carnegie Mellon University
Maricopa County, AZ
Schagrin Consulting International
Stantec
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Last Name
117. Seymour
118. Sheehan
119. Sherman
120. Shulman
121. Siko
122. Singh
123. Smith
124. Smith
125. Spinazze
126. Steinman
127. Sturgeon
128. Swick
129. Talas
130. Taylor
131. Thai
132. Thompson
133. Timcho
134. Tourville
135. Voccola
136. Walker
137. Walker
138. Wallace
139. Webb
140. Wentz
141. West
142. Whyte
143. Wilson
144. Wolanin
145. Worke
146. Yamamoto
147. Yang
148. Yeakel
149. Young
150. Zelinski
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First name
Ed
Robert
James
Mike
Steven
Praveen
Matt
Geoff
Jeff
Paul
Purser
Ryan
Mohamad
Robert
John
Peter
Thomas
Mike
Harry
Jonathan
Ben
Gary
George
Roger
Thomas
William
Susan
Emil
Daniel
Masashi
Joey
Skip
Stanley
Patrick

Organization
Texas A&M Transportation Institute
USDOT
SAE International
Ford
Fiat Chrysler Automobiles
Arada Systems
Michigan DOT
WMC
Trafficware
Florida Department of Transportation
SwRI
Booz Allen Hamilton
New York City DOT (in place of Steve Galgano)
Pennsylvania Turnpike
City of Anaheim
SANDAG
Battelle
GRIDSMART Technologies, Inc.
HERE (in place of Monali Shah)
FHWA
HNTB
SiriusXM Connected Vehicles
Palm Beach County Eng and Public Works
ATSSA
California PATH/UC Berkeley
Security Innovation
Technology Planning
Montgomery County, MD
AECOM
Mazda North American Operations
HDR Engineering
Volvo Group North America
National Renewable Energy Laboratory
AASHTO
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Appendix 2: V2I DC TWG Work Plans
•
•
•
•
•

TWG 1: Deployment Initiatives
TWG 2: Deployment Research
TWG 3: Infrastructure Operator, OEM and Supplier Partnerships
TWG 4: Deployment Guidance
TWG 5: Deployment Standards
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Vehicle to Infrastructure Deployment Coalition (V2I DC)
Technical Working Group 1 (TWG 1): Deployment Initiatives
Work Plan through June 2016
August, 2015
1. Introduction
The Vehicle to Infrastructure Deployment Coalition (V2I DC) Technical Working Group 1 (TWG 1) met for
a two day break-out session on June 4-5, 2015 in Pittsburgh, PA. During this meeting, attendees discussed
the 12 issues previously identified by the V2I DC, and identified a set of issues brought up by attendees at
the TWG meeting, some of which overlapped the V2I DC issues that were circulated.
The TWG members then followed a process to discuss what actions the TWG could take on the issues over
the coming 12 months. These actions are captured in this document, and have been refined slightly to
accommodate information gained from other TWGs. This document represents the planned Work Plan
for TWG 1 until June 2016.
2. Overall TWG Plan for the 12 Months
•

Meeting Frequency. The TWG members agreed to meet by phone or webinar roughly once per
month. The 4th Thursday of each month from 2:00-3:00 Eastern is the agreed monthly webinar
date/time.

•

Technical Webinars. The TWG members recognized that many of the technical topics will be
addressed during the monthly webinars. However, additional webinars might be arranged in
respect to activities conducted to address issues (e.g. webinars to hear presentations from V2I
deployment initiatives). These will be arranged on an as-needed basis.

•

Issues Addressed by the TWG. The TWG members have identified five issues that will be the focus
of the TWG over the coming 12 months. TWG 1 members recognize that the primary emphasis of
the V2I DC initial 18 months is to fully define the issues discussed by the coalition and develop
action plans for resolving the issues in subsequent years. However, TWG 1 has identified several
activities that will be performed to address and resolve portions of the issues during the initial 18
month period. A description of these issues, together with a high level summary of the actions to
be performed to address each issue are summarized in a table in Section 3.

•

Work Plan Activities. The TWG members have identified a set of five activities to be completed
to address the issues agreed to be the focus of the group. These activities are defined in Section
4, together with a set of tasks to be completed.

•

Work Plan Schedule. An overall schedule of activities is included in Section 5. The majority of
major activities will be completed prior to the late winter/early spring in-person meeting.
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3. TWG 1 Goals for the Initial 12 Months to Address Specific Issues
The following table represents the comprehensive set of issues discussed by TWG 1 at the June 4-5
workshop. For each issue, the TWG 1 goal the initial 12 month period is defined. The goals range from
“No Action Planned” to defined goals. Five Action Plans are defined in Section 4 (and referenced in the
table below) for the largest topics to be addressed by the TWG.
Summary of TWG 1 Approach to Select V2I Deployment Issues

V2I Deployment Issues
(Note: issues are not
prioritized)
Issue 1: V2X Applications

Issue 2: Complementary
Communications to DSRC
Issue 3: V2I Data
Issue 4: Patents-Intellectual
Property
Issue 5: Security
Issue 6: V2I Outreach
Issue 7: Understanding the
Benefits and Costs of V2I
Deployment and Operation

Issue 8: V2I Standards
Issue 9: Understanding V2I
Liability Assignment
Issue 10: V2I Synergies with
Other Emerging Technologies
Issue 11: V2I Consumer
Messaging
Issue 12: V2I Multimodal
Applications
Issue 13: Infrastructure
Processes as V2I Obstacles

Anticipated TWG 1 Actions
Gather input from pilot deployment initiatives on
the most critical V2I applications to
infrastructure owners and operators. See Activity
1
No action planned
•

Anticipated
Completion
Date
1/2016

No action planned
No action planned
No action planned
No action planned
Work within the TWG to develop a set of benefit
cost information that is critical to infrastructure
owners and operators to understand when
establishing a business case for V2I deployment.
Then, possibly survey transportation agencies to
validate these findings, and then share findings
with other TWGs. See Activity 2
No action planned
No action planned
•

5/2016

No action planned
No action planned
No action planned
•

Learn about the actual challenges that V2I
deployments have encountered from things such
as environmental reviews and MUTCD
requirements. Present this information to TWG 3
(and other V2I DC members) for further
consideration. See Activity 3
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V2I Deployment Issues
(Note: issues are not
prioritized)
Issue 14: Federal V2I Policy
Statement

Anticipated TWG 1 Actions

Issue 15: Maintaining V2I
Infrastructure

•

•

Anticipated
Completion
Date
3/2016

Poll members of the V2I DC to understand their
need for stronger guidance from a federal agency.
Share results with TWG 4 as feedback on USDOT
Guidance document. See Activity 4
4/2016
Develop a detailed set of maintenance cost
information that would be beneficial if each V2I
pilot deployment site were to track, in order that
a reference model of the true costs of
maintaining some V2I infrastructure can be
established. Work with USDOT to share this
information with pilot deployment sites, if
appropriate. See Activity 5

4. TWG 1 Work Plan – Year One
For five issues presented in Section 3, TWG 1 has identified Activities to be performed by the TWG to
specifically address the issues. The TWG members identified the following issues, target outcomes, and
plan of action to be the primary focus of the TWG for the coming 12 month:
4.1 Activity #1: V2X Application Prioritization
Issue 1: V2X Applications. There is a need for prioritization of V2X Applications
Issue(s)
(including multi-modal applications) and common understanding of how OEM and
Addressed
infrastructure applications work together.
What’s
Identify a small subset of applications to be defined by this TWG as highest priority.
Needed
The goal is that TWG 1 would document and present what has been learned by the V2I
Deployment Initiatives (funded and not funded).
Output would be TWG 1 perspective on what the “Day One” applications may be.
Who will be Members of this TWG will help to identify as many contacts from agencies actively
Involved?
deploying V2I applications or that have proposed to deploy V2I applications. TWG 1
members will collaborate on a survey of the agencies, and work together to interpret
the results. The TWG will also coordinate with TWG 3 Partners.
12 Month
Task 1.1 Identify the most critical V2I applications to deployment initiatives
Plan of
TWG members will gather input from existing and proposed V2I deployment initiatives
Action
(funded and not funded) about the highest priority applications. TWG members will
develop a survey, identify the survey recipients, circulate the survey, and compile the
results. Once the survey results are compiled, TWG 1 will conduct a discussion during
a monthly webinar to discuss the survey results and identify a subset of applications
believed to be “Practical first step” deployment of V2I, from the perspective of
deployment initiatives (both ongoing and proposed). (Target completion: 11/15)
Task 1.2 Vet Applications with other TWGs
Once TWG 1 has identified a subset of V2I applications, Task 1.2 will be to vet initial set
of prioritized applications with members of the other TWGs. TWG 3 is working to
identify costs of critical V2I applications and will be a key TWG to collaborate with.
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Other TWGs will also be contacted to discuss the subset of V2I applications. (Target
completion: 1/16)

Outcomes

Deliverables: Technical Memorandum summarizing the findings of the input from V2I
initiatives on the most critical applications, together with qualitative feedback received
from transportation agencies when asked about the most critical applications.
Target completion: 2/16
• TWG 1 efforts will not fully resolve Issue #1. However, the information gained
from the survey will provide insight into the most critical applications from a
set of infrastructure owners & operators who have planned V2I deployments.
• Based on the results of the survey, and correspondence with TWG 3, TWG 1
can contribute to further defining the actions that are needed to help the V2I
stakeholders formally select the “Practical first step” V2I applications.

4.2 Activity 2: Supporting the Understanding of the Benefits and Costs of V2I Applications
Issue 7: Each transportation agency will face the challenge of prioritizing V2I
Issue(s)
application deployments and weighing the benefits to the costs.
Addressed
What’s
Develop a set of Benefit Cost information that is critical to infrastructure owners and
Needed
operators to understand when establishing a business case for V2I deployment, and
share this with the funded pilot deployment sites as information that is critical to gain
from the V2I Pilot deployments.
Who will be All TWG members with possible outreach to other transportation agencies
Involved?
12 Month
Task 2.1: TWG 1 Webinar(s) to discuss Issue #7
Plan of
TWG members will discuss Issue #7 on one or two of their monthly webinars to
Action
develop an early assessment of the benefit and cost information needed by
infrastructure owners & operators to make final decisions about V2I deployments.
During these webinars, infrastructure owners & operators (e.g. transportation
agencies) will offer insight into the benefit and cost information needed, and discuss
key aspects that are needed. (Target completion: 11/15)
Task 2.2 Vet and Share the Benefit / Cost Information Identified as Critical
In Task 2.2, TWG 1 members will vet and share the benefit / cost information identified
in Task 2.1 as critical with other TWGs and members of the V2I DC. After discussing
with other groups, TWG 1 will prepare a technical memo presenting the benefit cost
information that is most critical, with suggestions for early V2I deployment initiatives
to gather the information during their deployment. (Target completion: 5/16)

Outcomes

Deliverables: Technical Memorandum describing the Benefit and Cost information that
was identified by infrastructure owners & operators as most critical to understand.
The target audience of the Tech Memo will be early adopters and pilot V2I deployment
sites that may be able to gather quantitative or qualitative data to help answer the
Benefit / cost information needs of other agencies.
Target completion: 5/16
• TWG 1 efforts will not fully resolve Issue #7. However, the information gained
from the webinar and working sessions will represent what benefit and cost
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information is most critical from the perspective of infrastructure owners and
operators.
Based on the results of this activity, TWG 1 will suggest that the Connected
Vehicle Pilot Sites consider attempts to gather quantitative or qualitative
findings during their pilot deployments to help supply the benefit / cost
information identified.
TWG 1 will prepare a final Tech Memo suggesting a process over the coming 5
years to help resolve Issue #7.

4.3 Activity #3: Document concerns About Infrastructure Processes as Obstacles to V2I
Issue 13: The V2I industry needs to understand the extent to which existing processes
Issue(s)
(e.g. MUTCD, environmental reviews) are obstacles to V2I.
Addressed
What’s
Learn about the actual challenges that V2I deployments have encountered from things
Needed
such as environmental reviews and MUTCD requirements, or what obstacles that
planned or proposed deployments expect to encounter. Then, to share these
challenges with the V2I DC and facilitate a discussion about how likely it is that
infrastructure processes will cause challenges to V2I deployments and (if so) how to
develop a plan to minimize such impacts.
Who will be TWG members;
Involved?
Participants from all current and previous V2I deployment sites
12 Month
Task 3.1: Research if a Problem Exists
Plan of
In Task 3.1 TWG 1 members will conduct a survey of transportation agencies that have
Action
deployed, are planning to deploy, or are proposing to deploy Connected Vehicle
initiatives to understand actual or expected issues that relate to infrastructure
processes (e.g. environmental reviews, MUTCD requirements). Survey results will be
consolidated and shared with other TWGs and with the V2I DC EC. (Target
completion: 1/16)
Task 3.2: Facilitate Discussions and Develop Action Plan if Needed
In Task 3.2, TWG 1 members will share the results of the survey conducted in Task 3.1
with other TWGS and facilitate a discussion about the likelihood that infrastructure
processes will present challenges to V2I deployments. If the results show that there
are likely to be challenges, TWG 1 will develop an action plan (to be completed over
the next 5-10 years) for minimizing the impacts. (Target completion: 3/16)

Outcomes

Deliverables: Tech Memo sharing results of the survey, together with an assessment of
the likely challenges presented by current infrastructure processes and an action plan
for resolving them.
Target completion:5/16
• TWG 1 efforts will survey infrastructure owners & operators of proposed and
current V2I deployments to understand if there is an issue or concern related
to infrastructure processes and V2I deployments.
• If the survey and follow-on discussions results in a conclusion that there are
likely issues related to infrastructure processes, TWG 1 will develop an action
plan to be completed over the coming 5-10 years to help minimize the issues.
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4.4 Activity 4: Define the Need for Federal V2I Guidance
Issue 14: The V2I industry needs a strong message from a federal agency encouraging
Issue(s)
V2I deployment.
Addressed
What’s
Poll members of the V2I DC to understand their need for stronger guidance from a
Needed
federal agency.
Relay this feedback through the V2I DC Executive Committee to federal agencies.
Who will be
Involved?
12 Month
Plan of
Action

Outcomes

TWG members
V2I DC Executive Committee
Task 4.1: Survey Transportation Agencies to ask about the need for Federal guidance.
TWG members will develop a survey asking as many transportation agencies as
possible to comment on their interest in and/or concern about guidance from a federal
agency to encourage and push V2I deployment. Once the survey is completed, TWG 1
will compile results and share the findings with TWG 4 (Guidance) (Target completion:
3/16 – interim schedule Survey completed by 11/15)
Deliverables: Tech Memo summarizing the results of a survey to understand the need
for / benefits of federal guidance/support for V2I deployments.
Target completion: 11/15
• TWG 1 efforts in this activity do not expect to resolve Issue 14 in that a Federal
agency message is not likely within the 12 months of this work plan. However,
the task in this activity is intended to gather the opinions of the V2I DC and
present the feedback received from the owners and operators surveyed
regarding the need for Federal guidance.
• The findings will be shared with the V2I DC Executive Committee, for their
consideration sharing it to others.

4.5 Activity 5: Develop Maintenance Cost Information Needs
Issue 15: The V2I industry needs to begin a process to learn as much as possible about
Issue(s)
anticipated V2I infrastructure maintenance costs.
Addressed
What’s
Develop a detailed set of maintenance cost information that each V2I pilot
Needed
deployment site will be asked to track, in order that a reference model of the true
costs of maintaining some V2I infrastructure can be established.

Who will be
Involved?

Background: TWG 1 members agreed that it is difficult to encourage agencies to invest
in V2I infrastructure if they are unsure of the costs to maintain the infrastructure (in
addition to the operations costs). Given that there is not a long track record of V2I
infrastructure deployments to base maintenance costs on, TWG 1 members did not
feel they could estimate maintenance costs. However, they did feel they could
develop a framework of the type of information that should be collected consistently
by as many ‘early adopters’ as possible to help the industry learn as much as possible
about V2I infrastructure maintenance costs.
TWG members
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Task 5.1: TWG 1 Webinar on Maintenance Costs Information Needs
TWG 1 will organize a webinar on the topic of information needed to estimate
maintenance costs. The overall intent of the webinar(s) will be to develop a list of
information that would ideally be captured in the early V2I deployments (current and
future). This will likely occur using one or two of the TWG 1 monthly webinars, but
may involve additional invited individuals from other TWGs. The intent of the
webinars will be to discuss and create a framework of what maintenance cost
information is needed by states to estimate V2I maintenance costs. This framework of
needed costs would then be translated into a ‘wishlist’ of information for early V2I
Deployment sites to collect as part of their deployment projects. This set of questions
would be shared with the V2I stakeholders in hopes of contributing to the collection of
valuable information to collect from early V2I deployments. (Target completion:
1/16)
Task 5.2: Consolidate and Share Desired Maintenance Cost Information
Following up on the webinar in Task 5.1, the findings will be compiled and
consolidated, and TWG members will prepare a framework of maintenance
information to be collected, to be discussed at the TWG #1 in-person meeting. After
discussions at the in-person meeting, the findings will be share with the overall V2I DC.
(Target completion: 2/16)

Outcomes

Deliverables: Tech Memo documenting a framework for what maintenance cost
information would benefit infrastructure owners and operators as they make V2I
decisions.
Target completion: 2/16
• TWG 1 efforts will not fully resolve Issue #15. However, the information
gained from the webinar and working sessions will describe a framework for
collecting data over the coming 2-5 years while the early adopters are
deploying early V2I infrastructure.
• Beyond the TWG 1 activities in the initial Work Plan, there would be an
ongoing need to gather and consolidate maintenance cost data gathered by
V2I deployments. This could be performed over the coming 5-10 years.
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5. Work Plan Schedule
The following schedule identifies the anticipated period of performance for the planned activities and
tasks, including planned completion dates.
Activity
Activity 1:
V2I
Application
Prioritization

Activity 2:
Understand
V2I Benefits &
Costs
Activity 3:
Document
Concerns
about
Infrastructure
Processes
Activity 4:
Assess the
Need for V2I
Federal
Guidance
Activity 5:
Develop
Maintenance
Cost
Information
Needs

Tasks
1.1 ID Most
Critical V2X
Applications
1.2: Vet
applications
with other
TWGs
2.1: TWG 1
Webinar
2.2: Survey
3.1: Survey
Transportation
Agencies
3.2: Facilitate
Discussions /
develop action
plan
4.1: Survey
Agencies
about the
need for
Federal
Guidance
5.1: Webinars
on
Maintenance
cost info
needs
5.2: Share
Results

July-Sep 2015

Oct-Dec 2015

Jan-Mar 2016

Apr-June 2016

Completion 11/15

Completion 1/16

Completion 11/15
Completion 5/16

Completion 1/16

Completion 3/16

Completion 3/16

Completion 2/16

Completion 4/16
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Vehicle to Infrastructure Deployment Coalition (V2I DC)
Technical Working Group 2 (TWG 2): Deployment Research
Work Plan through June 2016
August 2015
1. Introduction
The Vehicle to Infrastructure Deployment Coalition Technical Working Group 2 (V2I DC TWG 2) is focused
on V2I research. Membership in the TWG includes individuals with experience defining the need for and
conducting research related to connected vehicles and Intelligent Transportation Systems (ITS).
This document presents the work plan of activities to be completed by TWG 2 between July 1, 2015 and
June 30, 2016.
2. Overall TWG Plan for the 12 Months
•

Meeting Frequency. The TWG members agreed to meet by webinar roughly once every other
month. The meeting dates have not been determined at this time, but will be set in advance of
each meeting.

•

Overall Focus of the TWG. The TWG members have agreed that the overall focus of the initial
period (until June 2016) will be on defining research definitions to address six of the V2I issues
identified by the V2I DC. The research definitions will include a definition of the research to be
conducted to address some or all of the issue, a high level scope of work, summary of anticipated
results, and a cost estimate. The intent is that the research defined would be conducted in the
years following June 2016. This will require funding, a contracting agency (e.g. NCHRP, TRB, etc.),
and a selected research team to perform the research. In addition to developing research
definitions, one activity (Activity 5) will develop a concept for a “one-stop shop” for V2I research.

•

Planned Activities. TWG 2 members have defined six activities to address aspects of six V2I issues
over the coming 12 months. These activities will be performed by volunteer sub-groups consisting
of TWG members who have volunteered to commit efforts towards addressing one or more
topics. The following sub-groups have been identified:
-

TWG 2 V2X Applications Sub-group – This group will work on addressing Issue 1: V2X
Applications

-

TWG 2 Communications Research Sub-group – This group will work on addressing Issue
2: Complementary Communications to DSRC

-

TWG 2 V2I Data Sub-group – This group will work on addressing Issue 3: V2I Data

-

TWG 2 V2I Intellectual Property Sub-group – This group will work on addressing Issue 4:
Patents and Intellectual Property

-

TWG 2 V2I One-stop shop Sub-group – This group will work on addressing Issue 6: V2I
Outreach
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TWG 2 V2I Liability Sub-group – This group will work on addressing Issue 9:
Understanding V2I Liability Assignment.

Sub-groups will typically consist of a small number of TWG members (typically 1-3 but larger
groups may be possible). In the event that no TWG members are willing or able to perform
activities within a sub-group, the activity would need to be delayed until a later time.
•

Work Plan Schedule. Section 5 contains a high level summary of the TWG schedule of activities.
In summary, the development of research definitions will be performed over a time period to
enable preliminary drafts of the research definitions to be presented and shared at the in-person
meeting planned for late winter 2016. Final versions of all deliverables would be completed prior
to June 30, 2016.

3. Planned Actions to Address V2I Issues
The following table represents the set of issues discussed by the V2I DC at the June 4-5 workshop, and in
subsequent meetings. For each issue, anticipated actions are identified as well as anticipated completion
dates. Where an issue is identified with “No Action Planned”, TWG 2 members have no current plans for
action but are available to support questions or requests for assistance to the extent possible. Six
Activities are defined in Section 4 (and referenced in the table below). Section 6 of this Work Plan includes
the definitions of the issues to be addressed by TWG 2.
Summary of TWG 2 Approach to Select V2I Deployment Issues

V2I Deployment Issues

Anticipated TWG 2 Actions

Issue 1: V2X Applications

•

Issue 2: Complementary
Communications to DSRC

•

Issue 3: V2I Data

•

Issue 4: Patents-Intellectual
Property

Issue 5: Security

Define a research definition, scope, anticipated
results, and cost estimate for research into
additional V2X applications needed, beyond
those already defined by stakeholders. See
Activity 1
Define a research definition, scope, anticipated
results, and cost estimate for the applicability
of complementary communications to DSRC.
See Activity 2

Define a research definition, scope, anticipated
results, and cost estimate to research the areas
surrounding availability, accessibility, security,
ownership, privacy, management, and storage
of data. See Activity 3
• Define a research definition, scope, anticipated
results, and cost estimate for a best practice
research study targeted to help V2I partners
prepare for and minimize impacts of patent
and intellectual property issues. See Activity 4
No action planned
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Completion
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June 2016
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June 2016

June 2016
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Issue 6: V2I Outreach

Issue 7: Understanding the
Benefits and Costs of V2I
Deployment and Operation
Issue 8: V2I Standards
Issue 9: Understanding V2I
Liability Assignment

Issue 10: V2I Synergies with
Other Emerging Technologies
Issue 11: V2I Consumer
Messaging
Issue 12: V2I Multimodal
Applications
Issue 13: Infrastructure
Processes as V2I Obstacles
Issue 14: Federal V2I Policy
Statement
Issue 15: Maintaining V2I
Infrastructure
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Describe the concept of and intent for a “onestop shop” for Connected Vehicle research
results. The concept will describe enough
detail about the plans for a “one-stop shop” to
support a decision as to whether the NOCoE is
an appropriate option to serve as the one-stopshop, or if another entity should perform the
role. See Activity 5
No action planned at this time. TWG 2 members
may support other TWGs reviewing current B/C
tools and defining additional needs.
No action planned
• Define a research definition, scope, anticipated
results, and cost estimate for a study to
research V2I liability issues and prepare
guidance for DOTs to interpret and manage
liability assignment related to V2I. See Activity
6
No action planned
•

June 2016

June 2016

No action planned
No action planned
No action planned
No action planned
No action planned

4. TWG 2 Work Plan – Year One
TWG 2 members identified the following six activities to be the primary focus of the TWG for the coming
12 months:
4.1 Activity 1: Develop a Research Definition for Additional V2X Applications
Issue(s)
Issue 1: V2X Applications. There is a need for prioritization of V2X Applications
Addressed
(including multi-modal applications) and common understanding of how OEM and
infrastructure applications work together. It is also important to include multi-modal
aspects in considerations about V2X applications.
What’s
Beyond the current set of Connected Vehicle applications, there is a need for research
Needed and to explore additional V2X applications that could benefit travelers and/or
Why
transportation agencies.
12 Month
Plan of
Action

Task 1.1 Develop V2X Applications Research Definition.
A subset of TWG 2 members will form a sub-group to collaborate to prepare a research
definition for future V2X applications. The V2X Application Sub-group will meet
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through conference calls or webinars (at a frequency agreed by the group) and discuss
the aspects of research needed to identify additional needs for V2X applications. As
part of the research definition, the sub-group will define:
Definition of research needed: a summary of what research is needed, who will
benefit from the research, and what the research will address.
Scope: a summary of the tasks/activities to be performed by the researcher(s) to
complete the research, including such things as key agencies to collaborate with and
involve in the research process.
Anticipated Results: a summary of the expected outcome and deliverables of the
research.
Cost Estimate: a high level summary of the anticipated costs to conduct the research,
together with any insight into potential funding sources.
A preliminary Research Plan for V2X Applications would be shared at the late winter inperson meeting, and the final research plan would be delivered prior to June 2016.
Deliverable: Research Definition (Preliminary for review, and Final)
Target completion: Preliminary Plan - 2/15/16; Final Plan - 6/1/2016

4.2 Activity 2: Develop a Research Definition for Complementary Communication to DSRC
Issue(s)
Issue 2: Complementary Communications to DSRC. It is important to clearly
Addressed
understand the potential role of complementary/supplementary communications
approaches to DSRC technologies, such as cellular, and in particular to explore how
DSRC may work in conjunction with other technologies for select V2I applications.
What’s
Needed and
Why

12 Month
Plan of
Action

The need for DSRC for specific V2I application is well documented. However, the costs
of DSRC will likely be a barrier to complete coverage of DSRC nationwide. Therefore, it
is likely that in certain locations, V2I applications will communicate using alternate
communications mechanisms. Research is needed to understand the role of
complementary communications options and to help infrastructure owners/operators
to determine what options they have in locations where DSRC is not currently feasible.
Task 2.1 Complementary Communications Research Definition
A subset of TWG 2 members will form a sub-group to collaborate to prepare a research
definition for complementary communications to DSRC. The TWG 2 Communication
Research Sub-group will meet through conference calls or webinars (at a frequency
agreed by the group) and discuss the aspects of research needed to investigate the role
and situations where complementary communications are appropriate. As part of the
research definition, the sub-group will define:
Definition of research needed: a summary of what research is needed, who will
benefit from the research, and what the research will address.
Scope: a summary of the tasks/activities to be performed by the researcher(s) to
complete the research, including such things as key agencies to collaborate with and
involve in the research process.
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Anticipated Results: a summary of the expected outcome and deliverables of the
research.
Cost Estimate: a high level summary of the anticipated costs to conduct the research,
together with any insight into potential funding sources.
A preliminary Research Plan for complementary communications to DSRC would be
shared at the late winter in-person meeting, and the final research definition would be
delivered prior to June 2016.
Deliverable: Research Definition (Preliminary for review, and Final)
Target completion: Preliminary Plan - 2/15/16; Final Plan - 6/1/2016

4.3 Activity 3: Develop a Research Definition for V2I Data Concerns
Issue(s)
Issue 3: V2I Data. V2I partners need to understand and reach common agreement on
Addressed
the availability, accessibility, security, ownership, management, and storage of data.
What’s
There are aspects related to V2I data that may create barriers to long-term V2I
Needed
deployment and operation. For example, privacy, security, accessibility, and ownership
and Why
of the data generated by vehicles is not fully understood. There is a need to research
the issues surrounding data and data management to define the risks and to identify
possible scenarios where infrastructure owners and operators could minimize their
risks.
12 Month
Task 3.1 Develop V2I Data Research Definition.
Plan of
A subset of TWG 2 members will form a sub-group to collaborate to prepare a research
Action
definition for V2I Data issues and concerns. The TWG 2 V2I Data Sub-group will meet
through conference calls or webinars (at a frequency agreed by the group) and discuss
the research that is needed to explore issues and concerns related to V2I Data. As part
of the research definition, the sub-group will define:
Definition of research needed: a summary of what research is needed, who will
benefit from the research, and what the research will address.
Scope: a summary of the tasks/activities to be performed by the researcher(s) to
complete the research, including such things as key agencies to collaborate with and
involve in the research process.
Anticipated Results: a summary of the expected outcome and deliverables of the
research.
Cost Estimate: a high level summary of the anticipated costs to conduct the research,
together with any insight into potential funding sources.
A preliminary Research Plan for V2I data concerns would be shared at the late winter
in-person meeting, and the final research plan would be delivered prior to June 2016.
Deliverable: Research Definition (Preliminary for review, and Final)
Target completion: Preliminary Plan - 2/15/16; Final Plan - 6/1/2016
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4.4 Activity 4: Develop a Research Definition for Patents & Intellectual Property Issues Related to V2I
Issue(s)
Issue 4: Patents & Intellectual Property. V2I partners need to understand the topic of
Addressed
V2I Intellectual Property and be informed of industry best practices to be as prepared
as possible to address issues with patents and Intellectual Property.
What’s
V2I stakeholders, especially infrastructure owners and operators, need to be informed
Needed
of the risks related to intellectual property and patents that may have financial
and Why
repercussions or cause barriers to deployment.

12 Month
Plan of
Action

Researching and documenting best practices for managing patent and intellectual
property risks in other industries might provide useful information to the V2I
stakeholders.
Task 4.1 Develop a Research Definition for V2I Intellectual Property Issues.
A subset of TWG 2 members will form a sub-group to collaborate to prepare a research
definition for potential patent and intellectual property issues surrounding V2I devices
and technologies. The TWG 2 V2I Intellectual Property Sub-group will meet through
conference calls or webinars (at a frequency agreed by the group) to discuss the
research that is needed to explore potential intellectual property issues and document
best practices for minimizing the risks of issues. As part of the research definition, the
sub-group will define:
Definition of research needed: a summary of what research is needed, who will
benefit from the research, and what the research will address.
Scope: a summary of the tasks/activities to be performed by the researcher(s) to
complete the research, including such things as key agencies to collaborate with and
involve in the research process.
Anticipated Results: a summary of the expected outcome and deliverables of the
research.
Cost Estimate: a high level summary of the anticipated costs to conduct the research,
together with any insight into potential funding sources.
A preliminary Research Plan for V2X Intellectual Property would be shared at the late
winter in-person meeting, and the final research plan would be delivered prior to June
2016.
Deliverable: Research Definition (Preliminary for review, and Final)
Target completion: Preliminary Plan - 2/15/16; Final Plan - 6/1/2016

4.5 Activity 5: Define the Concept of a “one-stop-shop” for V2I Research
Issue(s)
Issue 6: V2I Outreach. Additional outreach, education, and information sharing is
Addressed
needed within the V2I community.
What’s
V2I stakeholders agree that a “one-stop shop” for V2I research results is needed to
Needed
promote outreach of findings. The AASHTO National Operations Center of Excellence
and Why
(NOCoE) is one possible entity that could serve to operate such a research
clearinghouse, but there are other possible entities. What is needed is for TWG 2
members to describe the concept for how a “one-stop shop” for V2I research would
operate. The concept would include a description of the desired “one-stop shop”, and
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an estimate of the resources required to host, populate, and maintain the “one-stop
shop”, including funding levels needed. This Concept definition could enable NOCoE to
determine if they are the appropriate entity to develop and host the “one-stop shop”,
or enable other entities to consider performing the role.
The ultimate goal would be that the concept definition developed by TWG 2 in the
initial year would enable an entity to develop the “one-stop shop” over the next 1-2
years and host and operate it as long as it is needed to support V2I stakeholders.
Task 5.1 Develop “One-stop shop” for V2I Research Concept Definition.
A subset of TWG 2 members will form a sub-group to collaborate to prepare a concept
definition for a “one-stop shop” for V2I research. The TWG 2 V2I “One-stop shop” Subgroup will meet at a frequency agreed by the group through conference calls or
webinars and discuss the need for the “one-stop shop”, a concept for how the “onestop shop” should be operated, and estimated costs for the “one-stop shop”.
The sub-group will formulate their findings into a brief (2-4 page) concept definition for
the “one-stop shop” for V2I research.
The preliminary schedule for this task would be for the sub-group to complete a draft
concept for the “one-stop shop” for V2I research to be presented to the V2I DC at the
in-person meeting planned for late winter 2016. Based on feedback gathered at the
in-person meeting, the sub-group will finalize the concept definition and complete
Task 5.1
Deliverable: Concept Definition for “one-stop shop” for V2I Research
Target completion: Preliminary Concept - 2/15/16; Final Concept - 4/1/2016
Task 5.2 Develop “One-stop shop” Action Plan
In Task 5.2, TWG 2 members will discuss the “one-stop shop” concept developed in Task
5.1 with the NOCoE (or other established centers) to determine if it is the appropriate
entity to develop and host the shop and what outside funding is required. TWG 2
members will work with NOCoE (or other centers) to develop an Action Plan to be
implemented in subsequent years to establish and operate the “one-stop shop”.
Deliverable: Action Plan defining who will develop, host, and operate the “one-stop
shop”
Target completion: 6/15/2016

4.6 Activity 6: Develop a Research Definition for V2I Liability Assignment
Issue(s)
Issue 9: Understanding V2I Liability Assignment. The V2I industry needs formal
Addressed
research to understand the issues surrounding V2I liability and to formulate guidance
for how transportation agencies can begin to prepare to interpret and manage liability
assignment.
What’s
While V2I research and pilot deployments have been ongoing for a number of years,
Needed
there are limited examples of full scale live deployments involving large numbers of
and Why
participants from the traveling public. For this and other reasons, the V2I industry lacks
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a deep history of legal proceedings that can serve as precedence to understand how
liability is typically assigned.

12 Month
Plan of
Action

Research is needed to understand the issues surrounding V2I liability, and to
document best practices and/or guidance to help transportation agencies minimize
liability exposure.
(Note: an example of a similar research study that was conducted by NCSL for RWIS
related liability can be found at: http://www.ncsl.org/research/transportation/reporton-state-liability-and-rwis.aspx )
Task 6.1 Develop V2I Liability Research Definition.
A subset of TWG 2 members will form a sub-group to collaborate to prepare a research
definition to understand and minimize the impacts of V2I liability. The TWG 2 V2I
Liability Sub-group will meet at a frequency agreed by the group through conference
calls or webinars and discuss the research that is needed to explore potential liability
issues and document best practices or guidance for minimizing the risks of issues. As
part of the research definition, the sub-group will define:
Definition of research needed: a summary of what research is needed, who will
benefit from the research, and what the research will address.
Scope: a summary of the tasks/activities to be performed by the researcher(s) to
complete the research, including such things as key agencies to collaborate with and
involve in the research process.
Anticipated Results: a summary of the expected outcome and deliverables of the
research.
Cost Estimate: a high level summary of the anticipated costs to conduct the research,
together with any insight into potential funding sources.
A preliminary Research Plan for V2I liability would be shared at the late winter inperson meeting, and the final research plan would be delivered prior to June 2016.
Deliverable: Research Definition (Preliminary for review, and Final)
Target completion: Preliminary Plan - 2/15/16; Final Plan - 6/1/2016
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5. Work Plan Schedule
The following schedule identifies the anticipated period of performance for the planned activities and
tasks, including planned completion dates.
Activity

Tasks

Activity 1:
Research
Definition for
V2X
Applications
Activity 2:
Research
Definition for
Complementary
Communications
to DSRC
Activity 3:
Research
Definition forV2I
Data Concerns
Activity 4:
Research
Definition for
Patents &
Intellectual
Property Issues
Activity 5:
Develop
Concept for
“One-stop shop”
for V2I Research
Activity 6:
Research
Definition for
V2I Liability
Assignment

1.1 Develop V2X
Applications
Research
Definition

July-Sep
2015

Oct-Dec 2015

2.1 Develop
Comp. Comm.
Research
Definition
3.1 Develop V2I
Data Research
Definition
4.1 Develop
Research
Definition for
V2I Intellectual
Property Issues
5.1 Develop
“One-stop shop”
Concept
5.2 Develop
Action Plan
6.1 Develop a
V2I Liability
Research
Definition

Jan-Mar 2016

Apr-June
2016

Draft 2/16

Final 6/15

Draft 2/16

Final 6/15

Draft 2/16

Final 6/15

Draft 2/16

Final 6/15

Draft Concept 2/16

Final Concept 4/15
Completed 6/15

Draft 2/16
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6. Description of V2I Issues
Previous sections have identified activities and tasks to address six of the V2I issues identified by the V2I
DC. This section includes the current description of each issue. Note: For brevity, only the five issues
addressed in the work plan are included in this document (Issue 1, Issue 2, Issue 3, Issue 4, Issue 6, and
Issue 9). Issues are not prioritized at this time. The numbering of issues does not imply prioritization.
Issue 1: V2X Applications
There is currently a list of safety and mobility applications that have been developed through a
collaborative effort between the auto industry, and public agencies facilitated by USDOT. These efforts
have led to concepts of operations and requirements for selected applications, based on the systems
engineering process. In addition, the auto industry is in the process of developing applications for their
customers. There has also been some limited pilot testing done at the state and local level of selected
applications (e.g. signal priority, wrong way driving).
There is a need for prioritization of V2X Applications (including multi-modal applications) and common
understanding of how OEM and infrastructure applications work together. It is also important to
include multi-modal aspects in considerations about V2X applications.

Issue 2: Complementary Communications to DSRC
Most discussion around V2X has assumed the use of DSRC as the communications means, given the
NHTSA rulemaking activities. However, other communication methods, such as cellular, may present a
viable alternative to DSRC for some V2I applications. There is a need to document the benefits and
limitations of the various technologies with a look at implementation challenges, operational
challenges, infrastructure requirements, and cost implications. NCHRP 03-101 initiated a start on
answering some of these questions, however, the initiative has stalled.
It is important to clearly understand the potential role of complementary/supplementary
communications approaches to DSRC technologies, such as cellular, and in particular to explore how
DSRC may work in conjunction with other technologies for select V2I applications.
Issue 3: V2I Data
Discussions surrounding V2I data have advanced in recent years, but there still remains unanswered
questions regarding: data needs of transportation agencies; availability of data (particularly the Basic
Safety Message Part 1 (BSM 1) and BSM 2); accessibility of V2I data; security of V2I data; ownership
and business models for data access, management and storage.
V2I partners need to understand and reach common agreement on the availability, accessibility,
security, ownership, management, and storage of data.
Issue 4: Patents-Intellectual Property
The topic of Intellectual Property has been raised with regards to V2I applications and systems.
V2I partners need to understand the topic of V2I Intellectual Property and be informed of industry best
practices to be as prepared as possible to address issues with patents and Intellectual Property.
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Issue 6: V2I Outreach
Since the state and local transportation agencies will be directly involved with operating a connected
vehicle system there is a sense that they should be more prominently and directly involved with the
OEMs and USDOT in developing the system. It is essential for the USDOT to have broad stakeholder
input into the Guidance and the program.
V2I information sharing topics should include planning and investing for V2I deployments; control,
operations and maintenance of V2I applications; adding DSRC devices to roadside ITS devices; and other
physicality related issues that surround a transition to supporting large scale RSE that will be required
for V2I applications.
Additional outreach, education, and information sharing is needed within the V2I community.

Issue 9: Understanding V2I Liability Assignment
While V2I research and pilot deployments have been ongoing for a number of years, there are limited
examples of full scale live deployments involving large numbers of participants from the traveling
public. For this and other reasons, the V2I industry lacks a deep history of legal proceedings that can
serve as precedence to understand how liability is typically assigned. As a result, transportation
agencies, drivers, manufacturers and third party data providers would benefit from guidance on how
to interpret, understand, and quantify liability and risk exposure related to V2I applications.
The V2I industry needs formal research to understand the issues surrounding V2I liability and to
formulate guidance for how transportation agencies can begin to prepare to interpret and manage
liability assignment.
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Vehicle to Infrastructure Deployment Coalition (V2I DC)
Technical Working Group 3 (TWG 3): Infrastructure Operator, OEM and Supplier Partnerships
Work Plan through June 2016
August 2015
1. Introduction
The Vehicle to Infrastructure Deployment Coalition (V2I DC) Technical Working Group 3 (TWG 3) is focused
on V2I partnerships among operators, OEMs and suppliers. Membership in the TWG includes individuals
from each of these niches with interest in identifying crosscutting issues and possible approached for
addressing them. This document presents the work plan of activities that will be completed by TWG 3
between August 2015 and June 2016.
2. Overall TWG Work Plan
•

Meeting Frequency. The TWG members agreed to meet by webinar once per month. The
meeting date will be the third Thursday of each month at 11:00 am Eastern. Meeting dates may
be adjusted, as needed, to accommodate outside meetings or events.

•

V2I Deployment Issues to be Addressed. The TWG members have agreed that Issue 1, Issue 3
and Issue 7 are most applicable issue to TWG 3. The group has also identified a new issue – Issue
16: Operator and OEM Goals for V2I Deployment. Together, these four issues will be the primary
focus of the group. In addition, the group will provide input to other TWGs working on other
issues, specifically in regards to partner-related questions or support requests. These issues and
a high-level summary of actions associated with each are presented in Section 3.

•

Work Plan Activities. TWG 3 members have defined three core activities to advance the V2I issues
over the next several months. These three core activities are described in Section 4 of the Work
Plan, together with tasks to be completed within each activity.

•

Work Plan Schedule. Section 5 contains a high-level summary of the TWG schedule of activities.
In summary, the assessment of V2I standards needs and gaps will continue for the duration of the
TWG. However, in order to develop action plans for addressing gaps, a sequential order of tasks
has been defined.

•

Description of V2I DC Issues. The descriptions of each issue being addressed the TWG 3 are
included in Section 6 of this document for reference purposes.
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3. V2I Deployment Issues to be Addressed
Table 1 represents the set of issues discussed by the V2I DC at the June 4-5 workshop. For each issue,
anticipated actions and completion dates are identified. Where an issue is identified with “No action
planned”, TWG 3 members have no immediate plans for action but are available to support questions or
requests for assistance from other groups to the extent possible. The actions summarized in the table are
further described in Section 4 along with specific tasks and deliverables.
Summary of TWG 3 Approach to Select V2I Deployment Issues

V2I Deployment Issues
Issue 1: V2X
Applications

Issue 2: Complementary
Communications to
DSRC
Issue 3: V2I Data

Issue 4: PatentsIntellectual Property
Issue 5: Security
Issue 6: V2I Outreach
Issue 7: Understanding
the Benefits and Costs
of V2I Deployment

Issue 8: V2I Standards
Issue 9: Understanding
V2I Liability Assignment
Issue 10: V2I Synergies
with Other Emerging
Technologies
Issue 11: V2I Consumer
Messaging
Issue 12: V2I
Multimodal
Applications

Anticipated TWG 5 Actions
• Develop, with OEMs and suppliers, an understanding of
how and what value operators associate with V2I
applications, and then determine what costs are
associated with those applications. See Activity #1 in
Section 4.
No action planned
Facilitate discussions with operators, OEMs and
suppliers to define and prioritize the issues regarding
data that must be addressed in the near-term. See
Activity #2 in Section 4.
No action planned
•

Anticipated
Completion
Date
February,
2016

February,
2016

No action planned
No action planned
February,
Tied to action identified for Issue 1. Develop, with
OEMs and suppliers, an understanding of how and what 2016
value operators associate with V2I applications, and
then determine what costs are associated with those
applications. See Activity #1 in Section 4.
No action planned
•

No action planned
No action planned
No action planned
No action planned
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Anticipated TWG 5 Actions
No action planned

Anticipated
Completion
Date

No action planned
No action planned
•

Identify common goals for V2I deployment among
operators, OEMs and suppliers. See Activity #3 in
Section 4.

February,
2016

In addition to four issues summarized for action in Table 1, TWG 3 prioritized the remaining issues as well
as some additional issues that could potentially be addressed by the group at a later date. These issues
are listed below in priority order, after those already noted in Table 1, according to how they were ranked
by members of TWG 3.
•
•
•
•
•
•
•
•
•
•
•
•

Issue 17: Model for V2I Deployment (NEW ISSUE)
Issue 13: Infrastructure Processes as V2I Obstacles
Issue 5: Security
Issue 9: Understanding V2I Liability Assignment
Issue 14: Federal V2I Policy Statement
Issue 18: After-Market Adoption Curve (NEW ISSUE)
Issue 2: Complementary Communications to DSRC
Issue 6: V2I Outreach
Issue 19: Common Terminology, Concepts and Knowledge (NEW ISSUE)
Issue 15: Maintaining V2I Infrastructure
Issue 20: P3s / Innovative Partnerships (NEW ISSUE)
Issue 21: International View on Lessons Learned (NEW ISSUE)
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4. Work Plan Activities
The following activities have been identified for TWG 3 and will serve as the primary focus of the group
for the next several months.
Activity 1: Identify value of V2I applications and outline associated costs
Issue(s)
Addressed

Issue 1: V2X Applications. There is a need for prioritization of V2X applications
(including multi-modal applications) and common understanding of how OEM and
infrastructure applications work together. It is also important to include multi-modal
aspects in considerations about V2X applications.
Issue 7: Understanding the Benefits and Costs of V2I Deployment. Identify an overall
approach for how agencies can approach the business model decision will assist these
processes and help agencies understand how to prioritize V2I applications and
accelerate V2I deployment in accordance with the business plan.

What’s
Needed and
Why

An understanding of what, how and why operators value V2I applications is needed to
identify potential deployment priorities and to support business decisions. The intent
of this activity is not to solve the issues that will arise during the effort. Instead, the
intent is to identify where there is commonality among operators, OEMs and suppliers,
and where future resources may need to be directed in deploying V2I application
solutions.

Plan of
Action

Task 1.1: Compile list of V2I applications working with USDOT, CAMP and operators.
Identifying gaps as noted.
Task 1.2: Define value and determine how it will be assigned to each application
according to operators. This will establish a framework for case studies that will be
used in the next task.
Task 1.3: Select three (3) applications from comprehensive list and run through case
study to identify qualitative and quantitative value, as well as challenges, associated
with each application.
Task 1.4: Using the case studies, identify where costs would be incurred for operators,
OEMs and suppliers.
Deliverable: Summary document describing approach, results and recommendations
Key individuals: TBD
Target completion: 2/1/16

Activity 2: Identify outstanding data issues among operator, OEM and supplier communities
Issue(s)
Addressed

Issue 3: V2I Data. V2I partners need to understand and reach common agreement on
the availability, accessibility, security, ownership, management and storage of data.

What’s
Needed and
Why

V2I deployments are expected to generate a lot of data. In addition, many
infrastructure owners and operators have identified the desire to use Connected
Vehicle data to assist in application and business processes. In reality, there are many
different data sources and generators within a V2I environment. In addition, the types
and sources of data available and desired may vary considerably from application to
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application. Data is also a loosely used term that could have many different meaning
and include many different components. As such, the definition of data will need to be
specifically limited for the purposes of this technical working group discussion. The
group will facilitate discussions with operators, OEMs and suppliers to define and
prioritize the issues regarding data that must be addressed in the near-term.
Plan of
Action

Task 2.1: Define data for the purpose of the discussions led by TWG 3.
Task 2.2: Identify case studies that may be used to look at data sources, availability,
and challenges.
Task 2.3: Document data sources, availability and challenges associated with providing
and receiving data from the operator, OEM and supplier perspectives.
Deliverable: Summary document describing approach, results and recommendations
Key individuals: TBD
Target completion: 2/1/16

Activity 3: Identify common goals for V2I deployment among operators, OEMs and suppliers
Issue(s)
Issue 16: Operator and OEM Goals for V2I. V2I partners are presented with a variety
Addressed
of challenges and opportunities associated with Connected Vehicles and V2I
applications. However, there are not a clear set of operator, OEM and supplier goals –
common or otherwise – to address challenges and leverage opportunities.
What’s
Needed
and Why

TWG 3 would like to generally answer the questions:
•

What is it that operators hope to achieve from V2I deployment?

•

What is it that OEMs and suppliers hope to achieve from V2I deployment?

This effort will host a focus group brainstorming session to compile the goals from V2I
deployment partners. The common goals will be identified, documented and
distributed to help guide the future activities of V2I deployment coalition members.
Plan of
Action

Task 3.1: Convene TWG 3 focus group, ensuring a representative sample of operators,
OEMs and suppliers, to brainstorm goals from each group for V2I deployment.
Task 3.2: Review and merge goals to identify commonality and uniqueness, providing
explanations for each.
Task 3.3: Prepare documentation for presentation and distribution to V2I Deployment
Coalition for reference in other TWG work.
Deliverable: Summary document describing approach, results and recommendations
Key individuals: TBD
Target completion: 10/1/15 (during V2I DC fall meeting-tentative)
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5. Work Plan Schedule
The following schedule identifies the anticipated period of performance for the planned activities and
tasks, including planned completion dates.
Activity
Activity #1:
Identify
Application
Value and
Costs

Activity #2:
Identify Data
Issues

Activity #3:
Identify
Common
Goals

Tasks
1.1 Compile
list of
applications
1.2 Define
value
1.3 Identify
value
1.4 Identify
costs
2.1 Define
data
2.2 Identify
case studies
2.3 Document
data sources,
availability
and challenges
3.1 Brainstorm
goals
3.2 Merge
goals
3.3 Present
and share
results

July-Sep 2015

Oct-Dec 2015

Jan-Mar 2016

Apr-June 2016

6. Description of V2I Deployment Issues
Previous sections have identified activities and tasks to address four of the V2I deployment issues that
will be addressed by TWG 3. This section includes the current descriptions of those four issues for
reference purposes. For brevity, only the four issues addressed in this work plan are included. The
numbering associated with the issues does not imply prioritization.
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Issue 1: V2X Applications
There is currently a list of safety and mobility applications that have been developed through a
collaborative effort between the auto industry, and public agencies facilitated by USDOT. These efforts
have led to concepts of operations and requirements for selected applications, based on the systems
engineering process. In addition, the auto industry is in the process of developing applications for their
customers. There has also been some limited pilot testing done at the state and local level of selected
applications (e.g. signal priority, wrong way driving).
There is a need for prioritization of V2X Applications (including multi-modal applications) and common
understanding of how OEM and infrastructure applications work together. It is also important to
include multi-modal aspects in considerations about V2X applications.

Issue 3: V2I Data
Discussions surrounding V2I data have advanced in recent years, but there still remains unanswered
questions regarding: data needs of transportation agencies; availability of data (particularly the Basic
Safety Message Part 1 (BSM 1) and BSM 2); accessibility of V2I data; security of V2I data; ownership
and business models for data access, management and storage.
V2I partners need to understand and reach common agreement on the availability, accessibility,
security, ownership, management, and storage of data.
Issue 7: Understanding the Benefits and Costs of V2I Deployment and operations
The potential benefits of V2I applications have been researched and identified through a number of
deployment initiatives. Benefits include increased safety, improved mobility, and cost savings to
transportation agencies. As transportation agencies begin to plan for long-term sustained deployment
of V2I applications, it is inevitable that the need will arise for a business model to emerge and facilitate
decision-making. Analyses of the benefits and costs and prioritization of specific applications are just
some of the discussions that would fold into an eventual business model. As one example, V2I
applications may enable agencies to eliminate existing infrastructure and systems that are costly to
maintain. These cost savings will result in financial benefits to help offset V2I costs.
Each transportation agency will face the challenge of prioritizing V2I application deployments and
weighing the benefits to the costs. If no additional funding sources are available, V2I application
deployments may compete with other infrastructure deployments and operations. Discussing this issue
and identifying an overall approach for how agencies can approach the business model decision will
assist these processes and help agencies understand how to prioritize V2I applications and accelerate
V2I deployment in accordance with the business plan.
Issue 16: Operator and OEM Goals for V2I
As the Vehicle-to-Infrastructure “concept” is quickly moving to “reality”, potential opportunities and
benefits will quickly become apparent. While infrastructure owners and operators, automobile
OEMs, and suppliers will cooperate on deploying these systems, they may be doing so with different
end goals in mind. It is important that those involved with deployment understand not only what
these different goals and hopeful outcomes are, but also the fact that there may be varying goals and

54

V2I Deployment Coalition

Technical Memorandum 2: Workshop 1 Findings and Progress

expectations amongst entities. Focusing on areas where there is commonality between goals and
expected outcomes is likely to result in the highest chance of success for initial V2I deployments.
For V2I deployment, there are likely varying goals and expected outcomes for all partners involved.
Identifying commonality in these goals and expected outcomes will improve the chances for success
in initial V2I deployments.
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Vehicle to Infrastructure Deployment Coalition (V2I DC)
Technical Working Group 4 (TWG 4): Guidance
Work Plan through June 2016
August, 2015
1. Introduction
The Vehicle to Infrastructure Deployment Coalition (V2I DC) Technical Working Group 4 (TWG 4) is focused
on assessing the stakeholder impact of the USDOT Deployment Guidance and providing input. TWG 4 will
provide review and input to the USDOT Deployment Guidance as a stakeholder group, and will identify
gaps and provide recommendations for additional products needed to support the V2I deployment
community. This document presents the work plan of activities that will be completed by TWG 4 between
July 2015 and June 2016.
2. Overall TWG Work Plan
•

Meeting Frequency. The TWG members agreed to meet by webinar once per month. The
meeting date will be the second Wednesday of each month at 11:00 am Eastern. Meeting dates
may be adjusted, as needed, to accommodate outside meetings or events.

•

V2I Deployment Issues to be Addressed. The TWG members have agreed that Issue 6 and Issue
11 are most urgent to address at this time. The group also plans to make supporting contributions
to Issue 1, Issue 7, Issue 9, Issue 13 and Issue 14. Together, these issues will be the primary focus
of the group. In addition, the group will provide input to other TWGs working on other issues,
specifically in regards to topics that may need to be addressed in future versions of the USDOT
Deployment Guidance. These issues and a high-level summary of actions associated with each
are presented in Section 3.

•

Work Plan Activities. TWG 4 members have defined two core activities to advance the V2I issues
over the next several months. These core activities are described in Section 4 of the Work Plan,
together with tasks to be completed within each activity.

•

Work Plan Schedule. Section 5 contains a high-level summary of the TWG schedule of activities.
In summary, the review of USDOT Deployment Guidance will continue for the duration of the
TWG. However, in order to develop action plans for addressing other support needed for V2I
deployment, additional tasks have been defined.

•

Description of V2I DC Issues. The descriptions of each issue being addressed the TWG 4 are
included in Section 6 of this document for reference purposes.
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3. V2I Deployment Issues to be Addressed
Table 1 represents the set of issues discussed by the V2I DC at the June 4-5 workshop. For each issue,
anticipated actions and completion dates are identified. Where an issue is identified with “No action
planned”, TWG 4 members have no immediate plans for action but are available to support questions or
requests for assistance from other groups to the extent possible. The actions summarized in the table are
further described in Section 4 along with specific tasks and deliverables.
Summary of TWG 4 Approach to Select V2I Deployment Issues

V2I Deployment Issues

Anticipated TWG 4 Actions

Issue 1: V2X Applications

•

Issue 2: Complementary
Communications to DSRC
Issue 3: V2I Data
Issue 4: Patents-Intellectual
Property
Issue 5: Security
Issue 6: V2I Outreach

Issue 7: Understanding the
Benefits and Costs of V2I
Deployment
Issue 8: V2I Standards
Issue 9: Understanding V2I
Liability Assignment
Issue 10: V2I Synergies with
Other Emerging Technologies
Issue 11: V2I Consumer
Messaging
Issue 12: V2I Multimodal
Applications
Issue 13: Infrastructure
Processes as V2I Obstacles

Identify relevant content from this issue that
should be included in the overall outreach in
Issue 6 based on TWG 3 findings.
No action planned

Anticipated
Completion
Date
Q1-2016

No action planned
No action planned
No action planned
• Provide input to USDOT on V14 of Deployment
Guidance.
• Identify outreach that may be needed to
increase awareness and support of V2I among
transportation agencies.
• Provide input to USDOT on additional content
for next version of Deployment Guidance.
• Identify relevant content related to calculating
the benefits and costs of V2I applications based
on work by TWG 1 that should be included in
overall outreach in Issue 6.
No action planned
• Identify relevant content related to V2I liability
assignment that should be included in overall
outreach in Issue 6 based on TWG 2 findings.
No action planned

Completed
6-29-2015
Q3-2015
and
Q2-2016
Q4-2015
Q2-2016

Q2-2016

Develop a description of the type of content and Q4-2015
guidelines that are needed to be developed to
enable consistent, accurate consumer messaging
related to V2I applications.
No action planned
•

•

Identify relevant content related to
infrastructure processes based on work
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Anticipated TWG 4 Actions
completed by TWG 1 and TWG 3 that should be
included in overall outreach in Issue 6.
• Identify relevant content related to a Federal V2I
policy statement based on work done by TWG 1
that should be included in feedback on the V2I
Guidance documents.
No action planned

Anticipated
Completion
Date
Q4-2015

4. Work Plan Activities
The following activities have been identified for TWG 3 and will serve as the primary focus of the group
for the next several months.
Activity 1: Review and provide input on USDOT Deployment Guidance
Issue(s)
Addressed

Issue 6: V2I Outreach. Additional outreach and education is needed regarding
Connected Vehicle in general and V2I issues in particular for transportation agencies.
Issue 7: Understanding the Benefits and Costs of V2I Deployment. Identify an overall
approach for how agencies can approach the business model decision will assist these
processes and help agencies understand how to prioritize V2I applications and
accelerate V2I deployment in accordance with the business plan.
Issue 9 Understanding V2I Liability Assignment. This issue will likely involve legal
research to formulate guidance for how transportation agencies can begin to prepare
to interpret and manage liability assignment.
Issue 13: Infrastructure Processes as V2I Obstacles. The V2I industry needs to
understand the extent to which existing processes (e.g. MUTCD, environmental
reviews) are obstacles to V2I.
Issue 14: Federal V2I Policy Statement. The V2I industry needs a strong message from
a federal agency encouraging V2I deployment.

What’s
Needed and
Why

Stakeholder review of and input on the USDOT Deployment Guidance is needed and
the content of that guidance will evolve over time as additional issues develop and
experience provides more detailed guidance.

Plan of
Action

Task 1.1: Review and provide input to USDOT on V14 of Deployment Guidance.
Deliverable: TWG 4 members individually submit comments to USDOT via Bob
Arnold.
Target completion: 6/29/15
Task 1.2: Review and provide input to USDOT on next version of Deployment Guidance
(expected for release in September 2015).
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Task 1.3: Identify relevant content related to a Federal V2I policy statement based on
work done by TWG 1 that should be included in review of the V2I Deployment
Guidance.
Deliverable: Summary document of TWG 4 guidance comments, as well as TWG 1
input on Federal V2I policy statement, for submission to USDOT.
Target completion: 12/31/15
Task 1.4: Identify relevant content related to infrastructure processes based on work
completed by TWG 1 that should be included in guidance and overall outreach in Issue
6.
Deliverable: Summary document of guidance and outreach recommendations
related to infrastructure processes from TWG 1, TWG 3 and TWG 4 for submission to
USDOT.
Target completion: 3/31/16
Task 1.5: Identify relevant content related to V2I liability assignment that should be
included in guidance and overall outreach in Issue 6 based on TWG 2 findings.
Task 1.6: Identify relevant content related to calculating the benefits and costs of V2I
applications based on work by TWG 1 and TWG 3 that should be included in guidance
and overall outreach in Issue 6.
Deliverable: Summary document of guidance and outreach recommendations
related to liability and benefits/costs from TWG 1, TWG 2, TWG 3 and TWG 4 for
submission to USDOT.
Target completion: 6/30/16
Activity 2: Review and provide input on outreach available to support V2I deployment
Issue(s)
Addressed

Issue 1: V2X Applications. There is a need for prioritization of V2X applications
(including multi-modal applications) and common understanding of how OEM and
infrastructure applications work together. It is also important to include multimodal
aspects in considerations about V2X applications.
Issue 6: V2I Outreach. Additional outreach and education is needed regarding
Connected Vehicle in general and V2I issues in particular for transportation agencies.
Issue 11: V2I Consumer Messaging. This issue will explore common messaging to end
consumers that may be used by both public and private sector organizations involved
in V2I deployment.

What’s
Needed and
Why

There are many public agencies and private companies involved in V2I deployment. All
are working to educate each other and the general public (consumer) about
Connected Vehicle. The tasks in this activity focus on providing USDOT with feedback
on outreach needs for V2I among transportation agencies and consumers.

Plan of
Action

Task 2.1: Identify outreach that may be needed to increase awareness and support of
V2I among transportation agencies. Clarify outreach needs and target audiences.
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Review existing and developing outreach materials assembled by TWG 4. Identify gaps
and describe what additional outreach may be needed.
Deliverable: Summary document describing outreach needs, audiences and gaps
Target completion: 9/30/15
Task 2.2: Develop a description of the type of content and guidelines that need to be
developed to enable consistent, accurate consumer messaging related to V2I
applications.
Deliverable: Summary document describing consumer messaging needs
Target completion: 12/31/15
Task 2.3: Identify relevant content related to V2I applications that should be included
in the overall outreach in Issue 6 based on TWG 3 findings.
Deliverable: Summary document describing outreach needs associated with V2I
applications
Target completion: 3/31/16
Task 2.4: Repeat actions in Task 2.1.
Deliverable: Summary document describing outreach needs, audiences and gaps
Target completion: 6/30/16

5. Work Plan Schedule
The following schedule identifies the anticipated period of performance for the planned activities and
tasks, including planned completion dates.
Activity

Activity #1:
Review and
provide input
on USDOT
Deployment
Guidance

Tasks
1.1 Review
Deployment
Guidance V14
1.2 Review
Deployment
Guidance V15
1.3 Identify
policy
statement for
guidance
1.4 Identify
infrastructure
processes for
guidance
1.5 Identify
liability for
guidance

July-Sep 2015

Oct-Dec 2015
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Activity #2:
Review and
provide input
on outreach
available to
support V2I
deployment

Tasks
1.6 Identify
benefits/costs
for guidance
2.1 Identify
outreach
needs
2.2 Identify
consumer
messaging
needs
2.3 Identify
V2I apps for
outreach
2.4 Repeat 2.1
actions
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July-Sep 2015

Oct-Dec 2015

Jan-Mar 2016

Apr-June 2016

6. Description of V2I Deployment Issues
Previous sections have identified activities and tasks to address the V2I deployment issues that will be
addressed by TWG 3. This section includes the current descriptions of those issues for reference purposes.
For brevity, only the issues addressed in this work plan are included. The numbering associated with the
issues does not imply prioritization.
Issue 1: V2X Applications
There is currently a list of safety and mobility applications that have been developed through a
collaborative effort between the auto industry, and public agencies facilitated by USDOT. These efforts
have led to concepts of operations and requirements for selected applications, based on the systems
engineering process. In addition, the auto industry is in the process of developing applications for their
customers. There has also been some limited pilot testing done at the state and local level of selected
applications (e.g. signal priority, wrong way driving).
There is a need for prioritization of V2X Applications (including multi-modal applications) and common
understanding of how OEM and infrastructure applications work together. It is also important to
include multi-modal aspects in considerations about V2X applications.

Issue 6: V2I Outreach
Since the state and local transportation agencies will be directly involved with operating a connected
vehicle system there is a sense that they should be more prominently and directly involved with the
OEMs and USDOT in developing the system. It is essential for the USDOT to have broad stakeholder
input into the Guidance and the program.
Additional outreach and education is needed regarding Connected Vehicle in general and V2I issues in
particular for transportation agencies. Topics should include planning and investing for V2I
deployments; control, operations and maintenance of V2I applications; adding DSRC devices to
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roadside ITS devices; and other physicality related issues that surround a transition to supporting large
scale RSE that will be required for V2I applications.

Issue 7: Understanding the Benefits and Costs of V2I Deployment and operations
The potential benefits of V2I applications have been researched and identified through a number of
deployment initiatives. Benefits include increased safety, improved mobility, and cost savings to
transportation agencies. As transportation agencies begin to plan for long-term sustained deployment
of V2I applications, it is inevitable that the need will arise for a business model to emerge and facilitate
decision-making. Analyses of the benefits and costs and prioritization of specific applications are just
some of the discussions that would fold into an eventual business model. As one example, V2I
applications may enable agencies to eliminate existing infrastructure and systems that are costly to
maintain. These cost savings will result in financial benefits to help offset V2I costs.
Each transportation agency will face the challenge of prioritizing V2I application deployments and
weighing the benefits to the costs. If no additional funding sources are available, V2I application
deployments may compete with other infrastructure deployments and operations. Discussing this issue
and identifying an overall approach for how agencies can approach the business model decision will
assist these processes and help agencies understand how to prioritize V2I applications and accelerate
V2I deployment in accordance with the business plan.

Issue 9: Understanding V2I Liability Assignment
While V2I research and pilot deployments have been ongoing for a number of years, there are limited
examples of full scale live deployments involving large numbers of participants from the traveling
public. For this and other reasons, the V2I industry lacks a deep history of legal proceedings that can
serve as precedence to understand how liability is typically assigned. As a result, transportation
agencies, drivers, manufacturers and third party data providers would benefit from guidance on how
to interpret, understand, and quantify liability and risk exposure related to V2I applications.
This issue will likely involve legal research to formulate guidance for how transportation agencies can
begin to prepare to interpret and manage liability assignment.

Issue 11: V2I Consumer Messaging
As V2I applications spread throughout the United States, public education and marketing will become
increasingly important. There are potentially a number of issues associated with common marketing
messages between public and private marketing campaigns. For example, consumers may not
understand the role the public sector plays in the product or service they have purchased. The approach
that transportation agencies and vendors take towards marketing could play a large role in managing
expectations while generating enthusiasm for new products and services.
This issue should explore common messaging to end consumers that may be used by both public and
private sector organizations involved in V2I deployment.
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Issue 13: Infrastructure Processes as V2I Obstacles
The next iteration V2I technologies and systems are being invented quickly. There are existing
processes, procedures, and/or regulations (e.g. the environmental review process, the MUTCD and
established process to add or edit infrastructure uses in the MUTCD) that could be obstacles for a DOT
wishing to implement V2I.
The V2I industry needs to understand the extent to which existing processes (e.g. MUTCD,
environmental reviews) are obstacles to V2I.

Issue 14: Federal V2I Policy Statement
The recent NHTSA resolution regarding vehicle-to-vehicle communications has helped the V2V
industry. Similar strong encouragement from a federal agency to give infrastructure owners and
operators a push to deploy V2I would also help V2I. It is recognized that a rulemaking is likely not
possible, but perhaps another strong encouragement from a federal agency (e.g. something similar to
an “Every Day Counts” EDC model) could be released.
The V2I industry needs a strong message from a federal agency encouraging V2I deployment.
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Vehicle to Infrastructure Deployment Coalition (V2I DC)
Technical Working Group 5 (TWG 5): Deployment Standards
Work Plan through June 2016
August, 2015
1. Introduction
The Vehicle to Infrastructure Deployment Coalition Technical Working Group 5 (V2I DC TWG 5) is focused
on V2I standards. Membership in the TWG includes individuals with experience defining the need for
creating, using, reviewing, and encouraging the use of standards for connected vehicles and Intelligent
Transportation Systems (ITS).
This document presents the work plan of activities to be completed by TWG 5 between July 1, 2015 and
June 30, 2016.
2. Overall TWG Plan for the 12 Months
•

Meeting Frequency. The TWG members agreed to meet by webinar once per month. The
meeting date will be the first Thursday of each month at 2:00 pm Eastern. Meeting dates may be
adjusted, as needed, to accommodate outside meetings or events.

•

V2I Issues to be Addressed. The TWG members have agreed that Issue #8 (V2I Standards) is the
most applicable issue to TWG 5 and will be the primary focus of the group. In addition, members
agreed that the group would provide input and support to other TWGs working on other issues,
specifically in regards to standards related questions or support requests. These issues, and a
high level summary of actions are identified in Section 3.
Work Plan Activities. TWG 5 members have defined five activities to advance the V2I issues over
the coming 12 months. These five activities are described in Section 4 of the Work Plan, together
with tasks to be completed within each activity.

•

•

Work Plan Schedule. Section 5 contains a high level summary of the TWG schedule of activities.
In summary, the assessment of V2I standards needs and gaps will continue for the duration of the
TWG. However, in order to develop action plans for addressing gaps, a sequential order of tasks
has been defined.

•

Description of V2I DC Issues. The descriptions of each issue being addressed by TWG 5 are
included in Section 6 of this document for reference purposes.
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3. Planned Actions to Address V2I Deployment Coalition Issues
The following table represents the set of issues discussed by the V2I DC at the June 4-5 workshop. For
each issue, anticipated actions are identified as well as anticipated completion dates. Where an issue is
identified with “No Action Planned”, TWG 5 members have no current plans for action but are available
to support questions or requests for assistance to the extent possible. Five Activities are defined in
Section 4 (and referenced in the table below). Section 6 of this Work Plan includes the definitions of the
five issues to be addressed by TWG 5.
Summary of TWG 5 Approach to Select V2I Deployment Issues

V2I Deployment Issues
Issue 1: V2X
Applications
Issue 2: Complementary
Communications to
DSRC
Issue 3: V2I Data
Issue 4: PatentsIntellectual Property
Issue 5: Security
Issue 6: V2I Outreach
Issue 7: Understanding
the Benefits and Costs
of V2I Deployment

Anticipated TWG 5 Actions
• Consider the most critical V2I applications identified by
TWG 1 outreach and identify standards needs and gaps
related to these applications. See Activity 2, Task 2.3
No action planned
•

Liaison and answer technical questions about V2I
standards as needed to support Issue 3 activities. See
Activity 5
No action planned

June, 2016

Liaison and answer technical questions about V2I
standards as needed to support Issue 5 activities. See
Activity 5
• Liaison to share information about standards needs and
gaps in existing standards to be included in outreach
recommendations by TWG 4. See Activity 5
No Action planned

June, 2016

Develop a Standards Context Framework Drawing. See
Activity 1
• Identify V2I standards needs and gaps. See Activity 2
• Validate V2I standards needs and gaps. See Activity 3
• Determine candidate action plans to fill V2I standards
needs and gaps. See Activity 4
No action planned

Oct, 2016

•

•
Issue 8: V2I Standards

Issue 9: Understanding
V2I Liability Assignment
Issue 10: V2I Synergies
with Other Emerging
Technologies

Anticipated
Completion
Date
April, 2016

No action planned
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Anticipated TWG 5 Actions
No action planned

Anticipated
Completion
Date

No action planned
No action planned
No action planned
No action planned

4. TWG 5 Work Plan – Year One
TWG 5 members identified the following plan of action to be the primary focus of the TWG for the coming
12 months:
4.1 Activity 1: Develop a Standards Context Framework Drawing
Issue(s)
Issue 8: Standards. V2I stakeholders need a V2I standards needs assessment and gap
Addressed
analysis to ensure that all needed standards are in place when needed to support V2I
deployment.
What’s
A standards context framework drawing is needed to structure the needed and available
Needed and standards between the vehicles, infrastructure, and roadside units.
Why
This is needed to facilitate discussions about current and needed standards, and to
discuss gaps and needs for additional standards.
12 Month
Plan of
Action

Task 1.1 Develop a Standards Context Framework Drawing
TWG 5 members will collaborate to prepare the context drawing(s). The drawing(s) will
be a framework diagram showing the relationship of V2I standards, both current and
needed, and how they relate to the vehicles, roadside units, and infrastructure.
Deliverable: Context Framework Drawing(s) as Visio and PDF
Key individuals: Seymour, Rausch, Misener
Target completion: 10/1/15

4.2 Activity 2: Identify V2I Standards Needs and Gaps
Issue(s)
Issue 8: Standards. V2I stakeholders need a V2I standards needs assessment and gap
Addressed
analysis to ensure that all needed standards are in place when needed to support V2I
deployment.
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Issue 1: V2X Applications. There is a need for prioritization of V2X Applications
(including multi-modal applications) and common understanding of how OEM and
infrastructure applications work together.
What’s
Needed and
Why

External
Resources /
Access
Needed

12 Month
Plan of
Action

Successful V2I deployment and operations will rely on a number of standards. The first
step towards ensuring all the needed V2I standards are available to the marketplace is
to identify the standards needs and gaps. TWG 5 has identified the need to:
• Review the findings of the USDOT gap analysis efforts (USDOT ITS-JPO is
conducting two efforts to identify Connected Vehicle standards gaps);
• Assess the V2I related standards developed by the Standards Developing
Organizations (SDOs);
• Gather input on standards needs and gaps from V2I DC members; and
• Gather input from the selected V2I Pilot Deployment sites.
This is needed such that later activities can develop action plans for additional
standards development, as needed.
The V2I standards needs and gap analysis will require:
• Access to preliminary or final findings from USDOT standards gap analyses
efforts, and ideally participation from project team members to discuss the
findings;
• Input from other V2I DC TWGs describing V2I standards needs; and
• Access to information about the V2I related activities of SDOs.
Task 2.1 Assess Ongoing USDOT Gap Analysis Efforts
TWG members will review ongoing USDOT sponsored gap analysis efforts in order to
offer feedback to the studies and to establish a baseline understanding of V2I standards
needs and gaps already identified. As part of the review process, two webinars will be
performed (one for each effort) to present findings to TWG 5 members, and to allow
other individuals involved in the USDOT efforts to present additional comments.
Deliverables: 2 Webinars, Technical Memo summarizing results of assessment
Key individuals: Binkley (Iteris effort), Chan (Cambridge effort)
Target completion: 12/1/15
Task 2.2 Assess Ongoing V2I Related SDOs activities.
TWG members will review and assess current and pending V2I related standards of
SDOs. Efforts are expected to review NEMA, NTCIP 1202, CVRIA, and SAE efforts. As
part of this task, one webinar will be conducted to enable TWG members who have
reviewed SDO efforts to present their findings to other TWG 5 members. A summary of
the webinar will be prepared as the deliverable to this task.
Deliverables: 1 Webinar; Summary document of findings
Key individuals: Duncan (NEMA), Thai (NTCIP 1202), Binkley (CVRIA), TBD (SAE)
Target completion: 4/1/16
Task 2.3 Assess Standards Needs Identified by TWGs
TWG members will be assigned as liaisons to other TWGs in order to derive standards
needs based on the efforts and findings of the TWGs. For example: TWG 1 will be
identifying the most critical V2I Apps identified by V2I deployment initiatives. TWG 5
members will consider these critical applications for standards needs and provide
feedback to TWG 1. Conference calls with TWG 1 will be performed as their findings are
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available. In addition to outreach to other TWGs, this task will facilitate input from the
entire TWG 5 membership during monthly webinars to solicit needs and gaps in V2I
standards.
Deliverables: Technical memo describing standards needs derived by other TWG
efforts
Key individuals: Miller, Yang (TWG 1), TBD, Nace (TWG 2), Misener, Gardner, Tourville
(TWG 3), Rausch, Clelland (TWG 4)
Target completion: Ongoing throughout life of TWG
Task 2.4 Standards Outreach and Needs Gathering with CV Related Initiatives
Once the CV Pilot Deployment sites are selected and efforts have begun, TWG members
will establish communications with each site and request/offer to provide a standards
update to each site. During the standards update, each CV Pilot site will also be asked
about any standards needs they have identified during their planning process. In
addition, TWG 5 members will outreach to other organizations or programs related to
Connected Vehicles to request feedback on standards needs and gaps. One such
organization is the Crash Avoidance Metrics Partnership (CAMP), a cooperative research
organization made up of car manufacturers.
Deliverables: Webinar briefings (# to be determined), summary of any standards needs
identified.
Key individuals: Narla (ITE), V2I Project Team
Target completion: 12/1/2015
Task 2.5 Catalog Standards Needs Identified
With input from technical memos, webinar notes, and other documents, TWG 5
members will catalog standards needs and gaps, and prepare a document for circulation
to V2I Stakeholders. Note that TWG 5 has identified that the identification of standards
needs and gaps will be an ongoing process, however, an interim deliverable of needs
and gaps is expected by January 1, 2016 in order to allow subsequent activities to begin.
Deliverables: Document cataloging standards needs
Key individuals: TWG 5 members
Target completion: 12/1/2015
4.3 Activity 3: Validate V2I Standards Needs and Gaps
Issue(s)
Issue 8: Standards. V2I stakeholders need a V2I standards needs assessment and gap
Addressed
analysis to ensure that all needed standards are in place when needed to support V2I
deployment.
What’s
In order to prioritize and rank the V2I standards needs and gaps identified in Activity 2,
Needed
it is important to validate each gap in order to understand the likely impacts of the gap
and Why
(what is impacted, how is it impacted, how severe the impact will be to stakeholders).
12 Month
Task 3.1 Identify Impacts of V2I Standards Gaps
Plan of
For each V2I standards gap, TWG 5 members will conduct internal discussions and
Action
analysis to identify the likely impacts of the gap (e.g. are there safety impacts,
operational cost impacts, and technology impacts if standards are not developed?).
Efforts in Task 3.1 will begin to identify the impacts of these gaps concurrently as the
gaps are identified. Impacts will be identified through experiences and judgement of
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TWG 5 members. Monthly webinars will be used to define parameters to be used to
assess the impacts of gaps, and then assess gaps as defined by Activity 2 efforts.
Deliverable: Update to the Standards Catalog to describe impacts of the gaps
Key individuals: TBD
Target completion: 4/1/16
Task 3.2 External Assessment of Gaps
In addition to internal TWG efforts in Task 3.1, efforts in Task 3.2 will invite input and
feedback from external groups on the impacts of V2I standards gaps. Candidate groups
to be contacted include: CVRIA Architecture group, other SDOs such as NEMA and SAE,
groups such as CAMP, and other V2I DC TWGs. This outreach will seek additional input
beyond the internal TWG 5 opinions on the impacts of each gap.
Deliverable: Update to the impacts described for each Gap based on outside input
Key individuals: TBD
Target completion: 4/1/16
Task 3.3 Vetting and Ranking of Candidate Gaps.
After the internal and external assessment of gap impacts, efforts in Task 3.3 will vet
and rank each candidate gap. This process will be primarily performed by TWG 5 during
monthly webinars or specially arranged webinars. The target outcome is the
identification of those high priority standards gaps that will be considered in Activity 4
and action plans will be created to address.
Deliverable: Technical memo defining the prioritized V2I standards gaps
Key individuals: TBD
Target completion: 4/1/16
4.4 Activity 4: Determine Candidate Action Plans to Fill Standards Gaps
Issue(s)
Issue 8: Standards. V2I stakeholders need a V2I standards needs assessment and gap
Addressed
analysis to ensure that all needed standards are in place when needed to support V2I
deployment.
What’s
V2I Stakeholders need a set of action plans to address the highest prioritized V2I
Needed
standards gaps identified in previous activities. This will allow SDOs, funding agencies,
infrastructure owners, and OEMs to plan and develop the needed standards over the
coming years.
12 Month
Task 4.1 Define Action Plans for Prioritized Gaps
Plan of
For each V2I standards gaps identified to be high priority, efforts in this task will define
Action
a high level action plan that is needed to bring the new or supplemental standard to the
marketplace. Typically, this process will include assigning the most appropriate SDO to
develop the standard. However, it will also involve developing plans for any
prototyping, testing, or certification needed before the standard is finalized and ready
to support stakeholders.
Deliverable: Technical memo defining Action Plans for addressing the prioritized set of
V2I Standards gaps.
Key individuals: TBD
Target completion: 7/1/16
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4.5 Activity 5: Liaison and Support to Other V2I DC TWGs
Issue(s)
Issue 3: V2I Data - V2I partners need to understand and reach common agreement on
Addressed
the availability, accessibility, security, ownership, management, and storage of data.
Issue 5: V2I Security - At this time V2I partners need to identify the specific security
concerns in order to prepare to address the security issue in more depth in subsequent
years.
Issue 6: V2I Outreach - Additional outreach, education, and information sharing is
needed within the V2I community.
What’s
Needed
12 Month
Plan of
Action

As other V2I DC TWGs work on issues, there will likely be questions or discussion topics
related to V2I standards. Given the experience and expertise of TWG 5 members, it is
likely that assigning liaisons from TWG5 to observe and participate in other TWGs will
help address these issues with minimal resources required from TWG 5 members.
Task 5.1 Liaisons Participate in other TWGs
One or more TWG 5 members will participate in the webinars and discussions of other
TWGs, as available. TWG 5 will also be available to respond to email questions from
other TWGs. Specific areas where standards input is expected include:
- V2I Data discussions;
- V2I security discussions; and
- V2I outreach, specifically related to helping TWG 4 identify standards
information to share when conducting outreach.
Deliverable: Participation in other TWG webinars; Responses to questions as needed
Key individuals: TBD
Target completion: 7/1/16
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5. Work Plan Schedule
The following schedule identifies the anticipated period of performance for the planned activities and
tasks, including planned completion dates.
Activity
Activity 1:
Context
Framework
Drawing

Activity 2:
Identify V2I
Standards
Needs & Gaps

Activity 3:
Validate
Needs & Gaps

Activity 4:
Determine
Action Plans
Activity 5:
Liaison &
Support other
TWGs

Tasks
1.1 Develop
Context
Framework
Drawing
2.1 Assess
USDOT Efforts
2.2 Assess SDO
efforts
2.3 Assess
TWGs needs
2.4 Assess CV
Pilot Sites
2.5 Catalog
Needs & Gaps
3.1 TWG 5
Assessment of
Gaps Impacts
3.2 External
Assessment of
Gaps Impacts
3.3 Vetting &
Ranking of
Gaps
4.1 Define
Action Plans

July-Sep 2015

Oct-Dec 2015

Jan-Mar 2016

Apr-June 2016

Completion
10/1/15

Completion 12/1/15
Completion 12/1/15
Ongoing throughout life of TWG

Completion 12/1/15
Ongoing throughout life of TWG
Completion 4/1/2016

Completion 4/1/16

Completion 4/1/16

Completion 7/1/16

5.1 Liaison &
Support TWGs

Ongoing throughout life of TWG

6. Description of V2I Issues
Previous sections have identified activities and tasks to address five of the V2I issues identified by the
V2I DC. This section includes the current description describing each issue. Note: For brevity, only the
five issues addressed in the work plan are included in this document (Issue #1, Issue #3, Issue #5, Issue
#6, and Issue #8). Issues are not prioritized at this time. The numbering of issues does not imply
prioritization.
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Issue 1: V2X Applications
There is currently a list of safety and mobility applications that have been developed through a
collaborative effort between the auto industry, and public agencies facilitated by USDOT. These efforts
have led to concepts of operations and requirements for selected applications, based on the systems
engineering process. In addition, the auto industry is in the process of developing applications for their
customers. There has also been some limited pilot testing done at the state and local level of selected
applications (e.g. signal priority, wrong way driving).
There is a need for prioritization of V2X Applications (including multi-modal applications) and common
understanding of how OEM and infrastructure applications work together. It is also important to
include multi-modal aspects in considerations about V2X applications.

Issue 3: V2I Data
Discussions surrounding V2I data have advanced in recent years, but there still remains unanswered
questions regarding: data needs of transportation agencies; availability of data (particularly the Basic
Safety Message Part 1 (BSM 1) and BSM 2); accessibility of V2I data; security of V2I data; ownership
and business models for data access, management and storage.
V2I partners need to understand and reach common agreement on the availability, accessibility,
security, ownership, management, and storage of data.
Issue 5: Security
Security for Connected Vehicle continues to be a concern even though substantial work has been done
by USDOT and others attempting to define an effective system. In 2014 NHTSA released request for
information (RFI) requesting ideas from the private sector on how they would approach and operate a
national security system. There is other environments where security is being addressed (e.g. NHTSA,
Homeland Security, etc.).
As a coalition, the V2I DC recognizes the value of having a robust security framework that extends
beyond specific individual solutions, and recognizes the need to develop a framework within the
transportation industry. The V2I DC looks forward to leading or collaborating with other activities in
this area, with the intent of leveraging and applying frameworks developed by other domains, such as
the Industry Council for Emergency Response Technologies (ICERT) within the Department of Homeland
Security (DHS), if possible.
At this time V2I partners need to identify the specific security concerns in order to prepare to address
the security issue in more depth in subsequent years.
Issue 6: V2I Outreach
Since the state and local transportation agencies will be directly involved with operating a connected
vehicle system there is a sense that they should be more prominently and directly involved with the
OEMs and USDOT in developing the system. It is essential for the USDOT to have broad stakeholder
input into the Guidance and the program.
V2I information sharing topics should include planning and investing for V2I deployments; control,
operations and maintenance of V2I applications; adding DSRC devices to roadside ITS devices; and other
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physicality related issues that surround a transition to supporting large scale RSE that will be required
for V2I applications.
Additional outreach, education, and information sharing is needed within the V2I community.

Issue 8: V2I Standards
As transportation agencies begin the process of deploying V2I equipment and supporting systems, they
may begin to deploy V2I infrastructure during their normal life cycle replacement period. This poses a
challenge with understanding how an agency can confidently procure and deploy infrastructure that
will be compatible with future V2I applications. Similarly, from the vendor perspective, vendors will
inevitably want to begin to design, develop and manufacture devices and systems that they are
confident will be compatible with future V2I applications.
Standards are perhaps the most logical solution to ensure interoperability, vendor independence, and
scalability of V2I systems and applications. This scope of V2I standards could include both migration of
current ITS and vehicle standards to the V2I environment, as well as developing new standards as
needed to enable consistent development, procurement, and deployment of the infrastructure and
devices that will eventually comprise the nation’s V2I network.
The V2I industry needs a V2I standards needs assessment and gap analysis to ensure that all needed
standards are in place when needed to support V2I deployment.
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Appendix 3: V2I DC Executive Committee Roster
As of September 2, 2015
V2I DC EC Position
CEO from State DOT – AASHTO Appointed (Chair of V2IDC-EC)
CEO from Public Sector – ITE Appointed
CEO from Public Sector – ITS America Appointed
CEO from Private Sector
CEO from Private Sector
AASHTO STSMO CV Working Group Chair
V2IDC Deployment Initiatives TWG Chair
V2IDC Deployment Research TWG Chair
V2IDC Operator, OEM, and Supplier Partnerships TWG Chair
V2IDC Deployment Guidance TWG Chair
V2IDC Deployment Standards TWG Chair
Executive Participation from USDOT FHWA (Observer Capacity)
Executive Participation from USDOT NHTSA (Observer Capacity)
Executive Participation from USDOT ITS-JPO (Observer Capacity)
Executive Committee Support
Executive Committee Support
Executive Committee Support
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Current Appointee
Shailen Bhatt, CDOT
Randy Iwasaki, CCTA
Carlos Braceras, UDOT
Trish Plonski, Xerox
David St. Amant, Econolite
Blaine Leonard, UDOT
Bill Legg, WSDOT
Greg Larson, Caltrans
Matt Smith, MDOT
Faisal Saleem, Maricopa County
Ed Seymour, TTI
Jeff Lindley, USDOT FHWA
John Harding, USDOT NHTSA
TBD
Gummada Murthy, AASHTO
Siva Narla, ITE
Jennifer Carter, ITS America

