CAT Coalition Technical
Resources Working Group
Quarterly Meeting

August 11, 2021
11:00-12:30 (Eastern)
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11:00-11:05
11:05-11:10
11:10-11:35
11:35-12:05
12:05-12:20
12:20-12:30
12:30

Agenda

Welcome and Introductions, Outreach and Knowledge Transfer
Resources Recap

|IOO/OEM Forum RSZW Working Group Update on Products
Connected Intersections Update on Testing and Findings
Resources WG Completed Work Plan Activities and Impact
Partner Reports (USDOT, ITS America, ITE, Other Partners)
WG Meeting Schedule, Member Updates, Closing
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Ongoing Commitment to
Outreach & Knowledge Transfer

« Suggestions from WG Members on Ways to Enhance Impact:
= Proposed new WG Members
= Communications with/involvement in other initiatives
= Knowledge resources to include on CAT Coalition website
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Resources WG Recap

Jeremy Schroeder, Athey Creek
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Resources WG Recap

« Update on USDOT/ITE Connected Intersections Effort
* New Resource: Cl Consistent Procedures for Operations

* New Resource: Practical Considerations for Deployers of V2X Roadside
Equipment in Light of the Recent FCC Ruling

Presentations and notes posted on Resources WG website:

https://transportationops.orq/CATCoalition/technical resources WG
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IOO/OEM Forum RSZW WG Update on Products:

Summary of Connected Work Zone Needs and
Standardization Activities

Enabling Connected Work Zones:
Needed Activities and Proposed Next Steps

Jeremy Schroeder, Athey Creek
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Existing Work Zone Event Data Efforts

« USDOT’'s WZDx Specification

= Goal is to standardize IOO work zone event data for ease of consumption by
third parties and across jurisdictions

* |Includes OEMSs, traffic and mapping providers
= |terative process to incrementally expand data elements
= Emphasis on traveler information use case for apps (Waze or Google Maps)

* SAE Road Safety Message (RSM)

= V2| message standard developed to communicate anomalies on the
roadway, like work zone activities, from infrastructure to connected vehicles
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Understanding Work Zone Data Needs and Types

Different Data Needs for leferent Applications

Traveler Information Level

Driver Information Level

“Work zone, right lane is “Work zone, right lane is
closed, 500 feet ahead.” closed, 100 feet ahead.”

Driver Warning Level




Understanding Work Zone Data Needs and Types

Evolution to Better Work Zone Data Over Time

Traveler Information Level

Driver Information Lelel

“Work zone, right lane is “Work zone, right lane is
closed, 500 feet ahead.” closed, 100 feet ahead.”

<IIIIIIIIII

Driver Warning Level

Work Zone Data Toolchain




Summary of Connected Work Zone Needs
and Standardization Activities (version 2)

DRAFT Product posted online and available for feedback:

https://transportationops.org/sites/transops/files/Summary%200f%20Connected%20Work
%20Z0one%20Needs%20and%20Suggestions%20for%20Standards%20Coordination%?20-
%20v1.0%2004192021.pdf
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Enabling Connected Work Zones:
Needed Activities and Proposed Next
Steps

Cooperative Automated Transportation Coalition
Infrastructure Owner Operator / Original Equipment Manufacturer (IOO/OEM) Forum
Reduced Speed Zone Warning (RSZW) Working Group

August 2021
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Purpose of this Document

* To advance connected work zones by leveraging experiences
and lessons learned from activities conducted to date;

 Describe additional activities that are recommended to
advance connected work zones; and

« Summarize next steps the industry should consider when
advancing towards connected work zones.

12
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Connected Work Zones: Needs and
Goals

|dent|fled 3 needS and 11 aSSOCiated Connected Intersections  Connected Waorl Zones
goals that inform a work plan based e R s SR DT IR il
on “Enabling Connected Intersections” (2017) (2013)

* Need #1: Broader |OO Experience C1 Fleld Deployments: S ——

ldentilication of Ambiguilies

with RSZW Field Deployments ———

» Need #2: OEM and Third-Party S [ posioe
Engagement L

Lhes Erm”_F!t__.
* Need #3: Ongoing IOO/OEM/Third- o el ek ‘ R e

(Limitad degloyments and no
ambiguties identifed to date)

Ly Conddps & Raquirements
Party Engagement. 2020)
RIAVW Functional Safety
Assessmenl RSZW Functional Safety Assessment g

L0
i e
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Work
Plan

Need #1

Goals 1-6

Goals

Actions

Outcomes

Goals

Actions

Outcomes

Need: Broader 100 Experience with RSZW Field Deployments

1. Integrate Connected
Work Zones into

Established Work Zone
Activities of
Associations. This will
be done at the
national, state, and
local levels to address
outstanding challenges
and issues to
standardize practices
for deployment sooner
than later.

1.1 Engage associations such as AASHTO, ITS
America, ITE, and SAE.

Focus existing activities
on connected work
zone challenges to
inifiate standardization
AL A Y

Need: Broader 100 Experience with RSZW Field Deployments

4.Understand Tradeoffs
for Local Versus
Network Broadcasts of
Work Zone
Information. Expand
testing efforts to
examine the
comparative
advantages of different
communications
approaches. i#

.

4.1 Conduct tests of broadcasting messages (e.g.
RSMs and TIMs) containing work zone
information via both local and network
broadcasts.

4.2 Compare relative functionality and
effectiveness of the messages received by
vehicles and identify tradeoffs, including
ti_m__eli'ng:sls;

4.3 iéériti_fy relative cost for each approach
-7 gkamined.

Better understand what
technology and
communications
solutions are most cost-
effective at providing
needed work zone
information.

2. Establish and Operate
Connected Work
Zones. Build on
available resources like
the WZDC Toolchain
and WZDx specification
to better understand
needs and ambiguities.

2.1 Develizi westi-Til gaisbaret « plascl wHey
elemen Tz mabeky In § &2 wAghm] e 2ips
procurzTiznt 13 sUppLrt IO cepluy st

2.2 Use the WA Taal: Fain o anather aal
collect o zaszablbe caks and sororote
messgmay voridinrg wark cone roarmalinr,

2.3 Broad aal 11 Asaages wilaeeadide anie
and/ar retwork comimue cekians,

2.4 Updais e mespies wilt rese ©owenalisn ds
work zaz=s caz e, Dzlading upeatzd
locativr, |+ k= impands, sl simes

w

. Establish a Nationally
Consistent Approach
for Managing and
Communicating Work
Zone Data. Coordinate
existing work zone data
efforts to generate an
agreed-upon,
nationally consistent
approach for
generating and
disseminating work
zone data for CAVs.

3.1 Coordinziu relabed vears gune daa 2chy ties
being vorrdazbed by a1, il Lealdisn, 2=
SAE, it nizingg 1 ok Fane Tars Iniriarise
(WzD ot Zore Diota txchanzgo (sl
Specificainn, RETA Warking o p ot rer,
Work gamzs, and Sl 12y,

3.2 Develam g i At i lpw=ray g
the WL cats dichianz . Wil cpeof cxtian.
and S F0AT Lo ek ol d e - il
consigkxt ik harmrat.

3.3 Identify 27+ pops in boss cake formratks 1o
suppcrl Caws andi e paeralcsind
associated messages (e.g. Road Safety
Messages [RSMs] and Traveler Information
Messages [TIMs]).

3.4 Develop guidance for creation of work zone
MAP messages.

Bro i 2irdbatwra iy

ERR AR AT Y
‘rom e intrast, cure
d=riyerlive ilenl T
armapuit esand
vttt = an:l
acciEe quest ons

Al w0 S el
itk ey drs Lead
AUrl e ey anarara

Lonsiskers 20d
raerapurakble
standand}sh b vears
ronz cyontcatz and
vt plines b eoraticg
N

5. Validate Message™ -~

Exchange. T_e§-t:gﬁd::}': :
analyze work zone dats
in CAV messages to
understand how to
accurately convey
actual work zone
conditions.

5.1 Conduct tests of receiving and processing
messages (e.g., RSMs and TIMs) containing
work zone information.

5.2 Compare interpretations of these messages to
the actual work zone activities and conditions
in the field.

5.3 Identify how to better incorporate work zone
information into messages for improved
accuracy.

Better understand
message exchange,
interoperability issues,
and how to describe
work zone conditions in
work zone messages.

6. Understand the 100

Business Case.
Leverage experiences
from test deployments
to better understand
relative costs, benefits,
and level of effort that
will inform how
feasibility for deploying
connected work zones.

6.1 Examine potential 100 business models for
percentage of work zones that might be
‘connected’ in the near-, mid-, and long-term
future under various conditions (i.e. CAV
releases and penetration rates).

6.2 Examine both technical aspects and business
processes involved in operating connected
work zones.

6.3 Examine possible benefits and challenges of
connectivity.

Business case and
understanding of where
and how to deploy
connected work zones.

ERICA
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Needs #2
Goals 7-9

Work Plan

Need #3
Goals 10-11

Goals

Actians

uteames

Goalls

Actions

Outcomes

Need: OEM and Third Party Engagement

7.Understand needs and
operational concepts
for RSZW vehicle

application for
connected work zones.

Develop ConOps that
reflects the vehicle
system perspective.

7.1

Engage OEMS to asserilale & consartium
around connected work zz1es o collaborzza in
a systems engineering app ication
development process.

Identify user needs, sy:le-ii raess, ard
operational concepts fz- kaw anr whime an
RSZW Application ope =atr:.

8. Understand

requirements for
RSZW vehicle

application for

connected work zones. 3

Generate requirements
document that reflects
the vehicle system
perspective.

Continue OEM connectad wnrk rone
consortium collaboratinn and b d an Cardias
to generate RSZW app! ratizr wehisle systom
requirements.

Facilitate I00 and OEM cosrgiiatizn o
understand data need: “or tha agalicstizn.

Cor aected Work Zone
REDW Apal cation

vl vla Sysbes Concest
ul Operilicns

Cnraected Weark Aanr
HaA apal ratinn

wek ele System
Hequiremenss

9. Understand risks and

safety hazards of
RSZW vehicle

application for
connected work zones.

Conduct functional
safety analysis.

Continue OEM connectad winrk mmne
consortium collaboraticri L suppiL 4
functional safety analysis far Lo prooss
RSZW application vehirl: syvterm bt alsc
incorporates associater irfrastructure: an:
data.

Cnr aestad wWeork sane
REEW Apul colion

Vil ida Systen
Funztizeal Gafiety
Aralysin that identifios
hazards nat presvimsly
enrside-ed anrd
sduances T1e safety of
the congapt.

el (GGADER Thira-Pasty Engaanrmeant

1. Engage with DEM3

and Third Parties that
have prototype or
operational
applications that rely
on connecked work

zons dota.
Dermonstrets: ane o-
riara apslcation:
will conaecied work
e daa vl Ll ame oo
rarer 0D i1 i
skt ngs.

11 Sugpart foerums for
nrpalng

100 ERM Third Party

collaboratian, whick
many leverage ar bild
on ExsTing work =
[ Jps or rezdlt n
new Inltlatives,

10l Idertify are ar nicre OEM or third-party
aeplication: that ara ether a prototype or
upetaLiaril, vaaich @iz available for testing.

102 Tazilitats 0. OZM, and third-party
cooidinatian Lo uncerstand testing and
worrificat on nceds For the application.

103 ldertily v ar -nzre 100s that will support
tectira activitles for the prototype RSZW
vahilzle apglizatianiz] r connected work
Zonas inwarious ektiags and configurations.

104 1dertify and document challenges and
leczon: sared renzrding |00 connected work
e dirta meeds ared aoplication performance
in various work zpnz: types and locations.

Demonstrate Prototype
Connected Work Zone
RSZW Application(s)

171 Deterreirs whathier an existing working group
lik= The K520 wizrking Group in the CAT
Cnal tiza 1R Farum would be
7 aprapniate far angnig discussions.

11 20rtemrira whesher nne or more new
initintivrs spersarer by USDOT, the
Cnnrarcted vricle Pooled Fund Study,
stanclards dewsloprient organizations (SDOs)
lika =AE, professlonal associations like ITE, or
atle- entit s ara neaded to complete various

AT ENA,

Ongoing I00/0EM
collaboration to
support all other
actions to support
deployment and
development of
connected work zones.




Connected Intersections Update on Testing and
Findings

Jay Parikh, CAMP
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Resources WG Completed Work Plan Activities and

Impact
Faisal Saleem, MCDOT
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Purpose of this Working Group

 Initiated as part of the original V2I
Deployment Coalition in 2015.

* Focuses on identification of CAT
gaps, resource needs, and
institutional challenges, such as
workforce development.

* Provides review, input, and
analysis of developed CAT
documentation, tools, products,
and resources, such as deployment
guidance and I00-OEM Forum
outcomes.
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CAT Coalition Focus Areas and Structure

Infrastructure &

Programmalic & Slralegic | Planning, Scenaring,
Activities | &Resources industry
Focus s on documerking resas ana best T Safipans The CAT Indasfiy e | TP LNE AT ndastey i

dafinrg the digttal & physizal
CAT infrastivcbee, and

astablisking saiure, werified
ComnECtors batweer

vchicles & kis Infrastuchune

andestandig. Aulomated
Trarapertation planning B
seonarin devclopmant,
svalable rescuroes, and
documenting r2ares needs

prachices tor prograniratic, strasegic,
and teckeical activities to ercourage CAT
deployront B ooy ation Becugh
niildinia such mathe SFaT Chall e &
Cervwecbad Huel Sl

#anning / Iinfrastraciuee |
: INGHFR
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2019 Work Plan
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Work Plan Activities — Developed Products

v White Paper on CAT Resources and Lessons Learned
= Developed and published in 2018

= https://transportationops.org/sites/transops/files/Resources%20-
%20White%20Paper%20v2.0%2012052018.pdf

v ldentified resource gaps

=  Within primary CAT focus areas on signalized and unsignalized intersections, work zones, curve warnings, and

end of queue, as well as general CAT issues. These were added to the list of other gaps identified during
monthly webinars.

= |ncluded in White Paper on CAT Resources and Lessons Learned
v" CV Deployment Environment Resource

= Developed 2019-2020 and published in 2020
= Updated in 2021

=  https://transportationops.org/sites/transops/files/Resources%20-
%20CV%20Deployment%20Environment%20Version%201.2.pdf

20
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Work Plan Activities — Webinars and Review

v" Hosted presentations on Cellular V2X (C-V2X)
= Enable discussions around technical deployments.
» Presentations and updates by Jim Misener and Alan Clelland
v" Introduction of MaaS/MOD
. Discussion with invited speakers and members surrounding the increasing role of MaaS/MOD in CAT
. Engagement and presentation by ITS America on this topic
v" Review, input, and analysis of developed CAT documentation, tools, products, and
resources

= CAT Coalition — [IOO/OEM Forum, Infrastructure-Industry WG, Strategic Initiatives WG, SPaT
Resources WG

= Other entities — USDOT, NEMA, ITE, NCHRP

21

AASHID ITSE AMERICA E



Support and Interaction with Other Groups

« CAT Coalition « USDOT

= SPaT Infrastructure System ConOps & = Roadway Automation Concept of Operations
Requirements = Data Hub and Code Hub

= RSZW Infrastructure System ConOps = CV Procurement State of Practice

= SPaT Challenge Resources = /2| Benefits-Cost Assessment Tool

= Clarifications for Consistent Implementation = CARMA Overview

= Connected Intersections Consistent = AV Guidance 3.0
Procedures for Operations = CV Pilot updates

= Preliminary Verification Resource
= CAT Primer of Terms

NCHRP Project 08-120
NEMA TS-10 Standard

 |ITE
= Connected Intersections Effort - NTCIP 1218 Standard
= RSU Standard e CAT CMM Tool

22
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Feedback from WG Members

How should these activities and accomplishments be highlighted or
included for the final CAT Coalition compendium?

What value have you gained from these activities?
How have you used these products?
Have you distributed these products or webinars to others?

As one example of use and value, the CV Deployment Environment diagram
appears in NCHRP report titled “Business Models to Facilitate Deployment of
Connected Vehicle Infrastructure to Support Automated Vehicle Operations”

23
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Partner Reports from USDOT, ITSA, ITE
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Closing Remarks

Any deployment updates or lessons learned to
share with the group?

Any other closing comments or questions?

Next Resources WG Meeting
November 10, 11:00-12:30 (Eastern)

25
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