CAT Coalition Technical
Resources Working Group
Quarterly Meeting

November 4, 2020
11:00-12:30 (Eastern)
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11:00-11:05
11:05-11:15
11:15-11:30
11:30-11:50

11:50-12:25

12:25-12:30

Agenda

Welcome and Introductions
Outreach and Knowledge Transfer, Resources Recap
Partner Reports (USDOT, ITS America, ITE)

|IOO/OEM Forum Product Review: Preliminary Verification
Resource — Overall Testing Approach

NCHRP 08-120: Deployment of CV Technologies on Rural
Corridors

2021 Webinars, Member Updates, Closing
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Outreach and Knowledge Transfer,

Resources Recap, IOO/OEM Forum Work
Plan and Linkages to Resources WG

Faisal Saleem
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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
“»SPaT deployment, related to the full V diagram
++OBU deployment documentation for Connected Fleet Challenge
*»Cybersecurity and network security resources
“*New or planned SPaT deployments, or updates
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Resources WG Recap

e CV Deployment Environment

= Since last webinar, this resource has also been:

“*Posted to the CAT Coalition Resources and Resources WG pages:
https://transportationops.orqg/CATCoalition/resources

“*Presented to the Peer Exchange & Outreach WG
*Received additional feedback to include more C-V2X information

= Additional feedback and lessons learned are welcome!
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Resources WG Recap

e |OO/OEM Forum Work Plan Product Review: Clarifications for
Consistent Implementation

e Partner Reports

= USDOT Update on Support Services
* |TE RSU Standards Update
= |TS America Update on 5.9 GHz Spectrum NPRM
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Partner Reports from USDOT, ITSA, ITE
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|OO-OEM Work Plan Product Review:
Preliminary Verification Resource —

Overall Testing Approach

Blaine Leonard, Utah DOT
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Enabling Connected Intersections

e Rationale for the project:.

= Majority of SPaT/MAP broadcasts today are received by fleet vehicles
(e.g. transit, snowplows) or after-market on-board units

¢ No verification of message receipt by independent party

= Formal announcement from one OEM that production vehicles will have
on-board safety applications starting in 2022

= Qutside of the communications uncertainties that exist, there are data
related actions needed to “enable” and verify this connectivity to
production vehicles
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Enabling Connected Intersections

Seven (7) Primary Actions

Action #1: Create and reach consensus on minimum requirements for
Intersection broadcasts of SPaT & MAP.

Action #2: Summarize Industry Approach(es) to SCMS and develop IOO
Guidelines

Action #3: Connected Intersections Overall Testing Approach

Action #4: Reference Implementation and Functional Safety Assessment

Action #5: Develop and Execute the Enabling Connected Intersections Outreach
and Expansion Strategy

Action #6: Deployment Tracking s

Action #7: O&M AEEroach m—
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Connected Intersections Testing Plan

Background —

* Five phases of testing / verification
= Suited for the maturity of the IOO’s deployments
= Incremental steps toward full verification for/by production vehicles

* Leverage / coordinate with other parallel activities
= M-City / UMTRI/ CAMP / CV-PES project in Michigan
= USDOT /ITE Connected Intersections Guidance Document (Based on CCI)
= CV-PFS MAP Creation Guidance Document

* Followed by Outreach to get the testing plan into people’s hands
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Five Phases of Cl Testing/Verification

Phase 1
To verify the readiness of the agency and infrastructure to
deploy connected intersections
Does not require physical equipment broadcasting data

Phase 2
To verify that installed, connected signalized intersections
meet minimum requirements for selected applications
3rd Party Tool or Test Vehicles
(Most SPaT Challenge Sites)

Phase 3
Local Jurisdiction(s) Fleet Vehicles
Actual vehicles (e.g. Utah Transit Fleet)

Phase 4
Local & Visiting Vehicles
3" party tools

Phase 5
Production Vehicles
Cooperative/automated / self diagnosed

Complete and On-going Verification
End to end verification
Use of data to perform actions




Connected Intersections
Overall Testing Approach Document

Connected Intersections

Qverall Testing Approach

Expected Delivery (September?? 2021)

& product of the CAT Coalition 100/ OEM Forum
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Connected Intersections

Overall Testing Approach Document

Connected Intersections

Overall Testing Approach

Phase 1
To verify the readiness of the agency and infrastructure to
deploy connected intersections
Does not require physical equipment broadcasting data
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Preliminary Verification
Resources

Activities that I00s can perform before they begin
Connected Intersections deployments

Emphasis is on an Organizational Readiness Checklist

Content is arranged by:

* |Institutional Understanding and Readiness
e Signal System Compliance with Standards
* MAP Message Formatting and Accuracy

* Position Correction Sources and Need

Provides links to relevant resources

ENABLING CONNECTED INTERSECTIONS:
PRELIMINARY VERIFICATION RESOURCES

Wesseon 4 0 - GAAQA020

1 INTRODUGTION AND OVERVIEW

Connected Intersections

The Enabling Connectad Intersections efior is inlended fo suppart infrastnuciure cwmer-operators (100s]) in
their goal Io broadeast BPaT and MAF messages that are interoparable wih production vehcles (o support
vehicle-to-intragiruciure. (V) apphcadions A connected mtesection fachiales reliable and consislent
mietaction between wvehicles and moadway infrosfruplure 1o pedorm venous salely, sfficency, and
corvenience functions. The Enabing Conmacied infersections sffon s being developed by the Codperative
Automabed Transporiation (TAT) Coalon, trough its Infrastnectune Coner Cparator ( Original Equipmen!
Manulfacturer (IOCFOEM) Foram,

Need for Testing and Verification

Althaugh thees have been many SPaT/MAP degloyments, testing and verfication of the data acouracy and
standards conformanca of the infrastruclure broadcasts has been Smited and has ot bean coordirated
Simlaely, there has besn very hitie reporting of e locations where |esting has ocourred  Onginal
equiprent marwlacturers {OEMs) of vehicles nead assurance that the infrasiructare messages: recaived by
thedr vehickes will be reliahils and sccurate ancugh 10 alow their vehicles to make salaty-critical decisons
berbed on hose messages 1008 have a srmlar noed Tof lesting and verfication 1o enaure thal the SPaT
ardl MAP dala they broadcast can be corsestently and refiadily used by vehicles produced among DEMa
T messt these nesds. a proven-sifective, reproducible; tumkey appeoadh o testing and verfang the
broadessts of SPaT and MAP data that can ba consistentty and neksbly mplemented by 1005 throughout
the Uinitod Siafes neads o be devaloped The Enabling Cornected Inlersectons efiort s building 2 muki-
siep lestnp process i meal fhesa needs, buidng on fhe efforts of several olther organizalions

Teating and Verification Apprasch

The madway infrastuciure broadcas! of data must be tesied fo venly thal fl occes actunately and in
conformancs 1o standards such that it can be used by OEMs o suppor one of mone applicaions
Vesificahon s simply e process of ensunng fthe cored opembon of fha hardware, soffware and
communicaion slements thal ore used o create 8 connectad ntessection. This prompls the nesd for a
wall-dafined tesling process which can be appled in sequential steps (eg whal can ¥00s bagin testing
nors us whal must wail for later depilayment) 1o accomemedate the vancus stages of 100 deployment. The
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Connected Intersections
Overall Testing Approach Document

Connected Intersections
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Enabling Connected Intersections

Action #6: Deployment Tracking

* An approach to tracking / reporting the verification of connected intersections over time
= A national database / repository? (Would need a standard numbering convention)

= Maintained by an existing or a new entity?
= How to track intersection status?
+ Role for vehicles passing through (like misbehavior reporting)
+ Use of Malfunction Monitor (or similar device) — need to engage manufacturers
+* Video monitoring
+ Periodic re-testing at some interval
Action #7: O&M Approach
 How to manage operations of connected intersections during disruptions?

= Maintenance changes

= Manual operation
= Temporary closures
= QOperational outages (power outage, etc.)
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NCHRP 08-120:
Deployment of CV Technologies on Rural Corridors

Barbara Staples, Noblis

AASHID ITS & AMERICA E



Closing Remarks

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

Any other closing comments or questions?

2021 Resources WG Meetings

February 10, May 12, August 11, November 10
11:00-12:30 (Eastern)
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