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[bookmark: _es4prtivjnd9]Purpose
The Committee on Transportation System Operations (CTSO) focuses on transportation operations and emerging technology with a goal of improving safety, system operations, and highway system performance.  This committee strives to transform the national transportation community to a transportation operations culture. It guides the National Operations Center of Excellence (NOCoE) and the AASHTO Operations Technical Service Program -- in collaboration with the Institute of Transportation Engineers (ITE) and the Intelligent Transportation Society of America (ITS America).  The CTSO provides leadership for AASHTO with regard to commercial vehicle operations and safety, and coordinates with the commercial vehicle industry and its representative associations.  The committee serves as a knowledge center of technical information and solutions on transportation operations, traffic incident management, transportation communication systems, operations-related cyber security, sustaining a communication spectrum to meet the needs of transportation operations, and representing the interests of AASHTO and its member departments in proceedings before Federal agencies. CTSO considers coordination--both internally among CTSO subcommittees and working groups and externally with other AASHTO committees--to be essential to committee operations.

Five Cross Cutting Themes that Inform CTSO’s Work

CTSO’s 6 Working Groups and the Community of Practice on Road Weather Management have prepared action plans for 2020-2021 that are focused on the following five cross-cutting themes:

· Aligning TSMO and CAT – The alignment of TSMO Strategies with emerging and innovative technologies helps optimize CAT, MaaS and MoD.  CTSO’s efforts include: 
· Sustaining and expanding FHWA/USDOT’s role and partnership with us, 
· Exploring and developing frameworks for enhanced industry participation in our initiatives, and 
· Fostering collaboration among all three Subcommittees: Operations, Technology, and Mobility and Emerging Technology. 
· Ongoing, effective research – Articulating and prioritizing our needs to tap the research funding sources that are available will expedite the pipeline of tools and supports we can all use to get our work done.  
· Engaging NOCoE – The Center of Excellence continues to be uniquely positioned to partner with and provide CTSO members technical services that meet TSMO agency needs.  
· Quarterly Best Practices – The best work of TSMO agencies around the country will be showcased via Webinars across all the CTSO Working Groups to promote and share learnings and expedite knowledge transfer and application. 
· ROLF and Ops Manual   and their respective roles in mainstreaming TSMO and the effective application of TSMO practices.
[bookmark: _2o8tew2eec27]Goal 1: Advance the state of practice and deployment of operation systems. (Working Group on Operations Strategies)
Theme 1: TSMO/CAT Alignment
· Identify common operations strategies that will benefit from emerging technologies (e.g. ITS, CAT) and expectations on criteria for these technologies to benefit operations. Once identified, conduct regular meetings with CTSO CAT and ITS working groups to share strategies and criteria with the goal of better defining emerging technology Use Cases and Applications.  
· Invitational presentations from representatives of the CAV and ITS industries. Documentation of presentations and member takeaways and benefits of the knowledge transfer. 
· Develop a broad asset management approach that members can tailor locally to define and manage current assets while preparing to also manage assets related to emerging technologies.  Invited presentations on asset management research and activities (e.g. FHWA, AASHTO, NOCoE, TMC PFS) , together with member agency sharing local approaches will form the basis for development of the approach.  

Theme 2: Research
· Propose a synthesis of 100 TSMO Case Studies to be compiled by NOCoE to identify the current state of the industry for TSMO applications at State DOTs. Based on the synthesis outcomes, the working group define the top 3-5 operations strategies.
· Support the CTSO led Research Road Map effort. 
· Support the mainstreaming of the outcomes of the CTSO CAV Research Road Map projects specifically for those research findings that relate to Operations Strategies.

Theme 3: NOCoE Support
· Provide overarching support to NOCoE in conjunction with its new Strategic plan that focuses on TSMO mainstreaming, Workforce Development, and accelerate deployment of TSMO practices.
· Invite and arrange a presentation from the NOCoE TAC Chair and NOCOE Managing Director to provide an overview of the upcoming peer exchanges and other pertinent events planned by NOCoE.
· Discuss and reach member consensus on a set of operations strategies, member needs, and interests.  These operations strategies, with specifics about members’ needs and interests will be shared with NOCoE as recommendations to consider for future NOCoE activities.  
· Seek NOCoE support to hold an exclusive CTSO wide operations strategy sponsored webinar on state-of-the-art operations strategies.  Topics expected to include: ICM, ATM, congestion pricing, and managed lanes, etc.).

Theme 4: Best Practices
· Dedicate and schedule one of the upcoming working group quarterly webinars (or an exclusive special session) to discuss operations strategies Best Practices. At this special session, the working group will seek and invite State DOTs to present any ongoing best practices actively deployed or in development.  
· Capture key points from the operations strategies best practices webinar as input to the 100 TSMO case studies that are being synthesized as part of the proposed research activity (see the action item for theme 2).
· Initiate a 24-month effort to develop a Best Practices Manual for TSMO as a long-term working group effort.

Theme 5: ROLF / Ops Manual Engagement 
· Serve as a key resource to the ROLF program by providing review and input to the generic curriculum to ensure that the Operations Strategies working group interests are reflected in the curriculum.
· Contribute to the Transportation Operations Manual (TOM) by reviewing and commenting on pertinent chapters to this working group.  
· Assist in the balloting process for CTSO adoption of the TOM.
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Goal 2: Support the implementation of specific operations strategies in the field. (Working Group on Operations Implementation)

[bookmark: _f6rtagslojg7]Theme 1: TSMO/CAT Alignment
· Initiate a cross-cutting discussion with the Cooperative Automated Transportation (CAT) Working Group. 
· Provide education to the first responder community and service patrols, for use of CAT technologies and applications. 
· Consider how to engage with industry around CAT topics, for example around autonomous vehicles in work zones, such as truck mounted attenuators to improve work zone safety.

Theme 2: Research
· Dedicate time during each working group meeting (e.g. 10-15 minutes) to discuss research: review completed research and suggest new research ideas. 
· Share completed research topics during a peer exchange.

Theme 3: NOCoE Support
· Work with the NOCoE to plan a webinar to share learnings from Work Zone Data Exchange (WZDx) demonstrations/pilot projects, to share lessons learned.
· Utilize the WG survey results to identify additional webinars.

Theme 4: Best Practices
· Coordinate with the Freight Ops Working Group on a webinar or peer exchange focused on commercial vehicles and work zones (and related technologies).
· Review best practices and resources available on the NOCoE website and the online National Work Zone Safety Information Clearinghouse, to share best practices and emerging practice within the group.

Theme 5: Regional Operations Leadership Forum (ROLF) / Operations Manual Engagement 
· Provide information as appropriate to ROLF content and to sections of the Operations Manual regarding work zone management and operations.

Other Highlights
· Engage with ATSSA (identified as key external stakeholder) for cross attendance in working group meetings and webinars.
· Engage with the Eastern Corridor (TEC) Coalition and the Safety Service Patrol Industry Association (SSIA) to coordinate on similar initiatives.
Goal 3: Facilitate the safe, efficient movement of freight by truck and promote national coordination of federal freight movement mandates. (Working Group on Freight Operations)
Theme 1: TSMO/CAT Alignment
· Investigate the relationship of the following to other CAT activities: 
· Automated Trucks
· Platooning
· Dynamic Audible Turn-by-Turn Routing in Permitting

Theme 2: Research
· The Freight Operations WG is interested and supporting research in:
· Bridge Strikes
· Truck Parking
· Real-time Interstate Information Sharing

Theme 3: NOCoE Support
· Learn what research or other information NOCoE would like from the Freight Operations WG.
· Support requests from NOCoE for freight operations information requests.

Theme 4: Best Practices
· Best practices synthesis and study being performed by this WG include:
· COVID Issues
· Automated Permitting
· Permit Harmonization
· Results and findings are shared with the WG quarterly.

Theme 5: ROLF / Ops Manual Engagement 
· Provide information as appropriate to the ROLF freight operations content and to section 21 of the operations manual regarding freight.

Other Highlights
· Continued efforts in harmonization of freight operations across states.
· Continued efforts in supporting freight operations during emergencies
[bookmark: _5johh2jgtfgd]Goal 4:  Implement in state DOTs best practices in system integration, operability, standards, and cybersecurity. (Working Group on CAT & Working Group on ITS)
The efforts of these two Working Groups are reflected in their cross cutting action plans for Goals 5 and 7 and will be coordinated by the leadership of both Groups.
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Goal 5: Support the integration of new and emerging cooperative automated transportation (CAT) technology to improve safety, increase reliability, preserve infrastructure, and reduce congestion. (Working Group on CAT)

Theme 1: TSMO/CAT Alignment
· Gather and review existing state AV/CV strategic plans: Identify common goals/actions and relationship to TSMO and Intelligent Transportation Systems (ITS) plans. Identify CAT connections to core TSMO strategies. 
· Identify cooperative automation applications and map them to TSMO strategies to enhance the graphic showing CAT applications.
· Define the top 5 things IOOs should focus on to implement CAT strategies.

Theme 2: Research
· Mainstream NCHRP 20-102 (CV/AV Roadmap) and related CAT NCHRP research outcomes.
· Ongoing collaboration with the CV and AV Pooled Fund Studies.
· Propose a synthesis through the NCHRP Synthesis Program, with a focus on identifying CAT results that are ready for implementation at DOTs.

Theme 3: NOCoE Support
· Work with NOCoE to explore the potential for a new intermediate or advanced CAT-focused training, e.g. "CV/AV 201 or 301".

Theme 4: Best Practices
· Plan a best practices webinar (or NOCoE webinar) related to high priority topics identified in the CAT WG survey conducted in early 2020:
· Data governance, integration and management (includes WZDI/ WZDx)
· AV testing authorization procedures & procurement

Theme 5: Regional Operations Leadership Forum (ROLF) / Operations Manual Engagement 
· Provide information as appropriate to ROLF content and to sections of the Operations Manual regarding cooperative automated transportation
[bookmark: _7nph18z21ghz]Goal 6: Ensure that existing communication technologies remain available for transportation departments and capture the benefits of new and emerging communication technologies. (Working Group on Communications Technology)
Theme 1: TSMO/CAT Alignment
· Communications infrastructure provides the underlying foundation for voice and data communications for TSMO systems and technologies. Facilitate implementation of TSMO and emerging mobility strategies (e.g. CAT, UAS).
· Promote communications infrastructure and public safety spectrum.
· Continue to be a technical resource within AASHTO, to prepare comment responses to FCC Notices of Proposed Rulemaking (NPRMs) related to spectrum used by DOTs for operations including CAT technologies/ applications.


Theme 2: Research
· Share results from recent communications-related research efforts:
· 03-129 Essential Communications Guide
· ENTERPRISE Pooled Fund Emerging Practices for Comm's Infrastructure
· Promote the Essential Communications Guide to become an AASHTO publication when it is balloted.

Theme 3: NOCoE Support
· Serve as Subject Matter Experts for legacy, new, and emerging communications technologies, with peer exchanges, webinars, and personal contacts.
· Work with NOCoE to facilitate knowledge resources and workforce development activities to share and retain radio frequency (RF) expertise within DOTs.

Theme 4: Best Practices
· Working Group members will continue to represent AASHTO on National Committees (PSAC, LMCC, SAFECOM, NPSTC) and report out at WG meeting to share best practices.
· Monitor and share relevant FCC developments through email and during WG meetings.
· Advocate for use of AASHTO’s Frequency Coordination Program.
· Plan and host more frequent Working Group webinars to share information about radio frequency (RF) coordination.

Theme 5: ROLF / Operations Manual Engagement 
· Provide information as appropriate to ROLF content and to sections of the Operations Manual regarding communications technology.

Other Highlights
· Continue to advocate for public safety and transportation spectrum with the FCC (e.g. 4.9 GHz and 5.9 GHz).
· Sustain engagement with FirstNet, and other public safety communications entities.
[bookmark: _havxga6rjls6]Goal 7: Increased standardization and consistency of intelligent transportation system (ITS) deployment and the modernization of technologies and their integration into agency operations. (Working Group on ITS)

Theme 1: TSMO/CAT Alignment
· Reach out to the vendor community to better understand the status of research and product development efforts for ITS solutions and products.
· Integrate commercial vehicle applications and technologies into working group activities; could coordinate with the Freight Ops working group.

Theme 2: Research
· Share results from ITS-related research efforts:
· NCHRP Operations Manual (03-126)
· NCHRP 03-127: Cybersecurity of Traffic Management Systems
· Learn more about other ITS research activities (e.g. TMC pooled fund, ENTERPRISE pooled fund, FHWA, state DOT) to identify applicable studies and findings.
· Working group members will share findings from state DOT-led ITS research.
· Synthesize and assess findings to identify research gaps/needs.

Theme 3: NOCoE Support
· Serve as a technical resource to NOCoE, to identify information on traffic management systems for the NOCoE website -- e.g. webinars, practices, and peer contacts.

Theme 4: Best Practices
· Dedicate a WG meeting to sharing best practices on DOTs’ ITS design guides and ITS specifications.
· Dedicate a WG meeting to sharing best practices - poll working group members to determine the topic, with alignment of agencies willing to share practices.

Theme 5: Regional Operations Leadership Forum (ROLF) / Operations Manual Engagement 
· Provide information as appropriate to ROLF content and to sections of the Operations Manual regarding ITS.
[bookmark: _srljf65az981]Goal 8: Enable AASHTO members, the CTSO, its Subcommittees and Working Groups to advance transportation system performance and the state of practice with TSMO strategies and technology through the application of data, analytics and performance management techniques. (Joint Subcommittee on System Mobility and Emerging Technology)

Theme 1: TSMO and CAT Alignment
· Consider revisiting the COVID-19 data survey – to include impacts on system analysis and technology budgets due to COVID-19 funding shortfalls
· Engage with AASHTO Inter-Committee working groups for Emerging Technologies and volunteer to support alignments
· Connected and Automated Vehicles (CAV)
· Shared Mobility/ Mobility as a Service
· Drones
· Electric Vehicles

Theme 2: Research 
· Developing a NCHRP 20-123 proposal to develop a strategic action plan and work plan roadmap for the subcommittee

Theme 3: NOCoE Support
· Collaborate with NOCoE on developing case studies that exemplify the importance and use of system data for decision making beyond the traditional applications 

Theme 4:  Best Practices 
· Continue to hold bi-monthly subcommittee meetings that promote partnering sessions and the exchange of best practices
· Reach out to the subcommittee and working groups of both standing committees to identify work plan priorities and opportunities for collaboration and identify partner TRB committees

 
[bookmark: _Hlk42513634][bookmark: _Hlk37763881]Goal 9: Support the advancement of weather management practices with the use of technology and operational improvements.  (Community of Practice on Road Weather Management)

· Establish standards for fixed and mobile environmental sensor stations to support RWM strategies (NOCoE, Best Practices)
· Identify systems engineering analysis for road weather management deployments that agencies can utilize as a template for future deployments. (Research, NOCoE)
· Promote benefits of IMO, VSL & RTWs through best practice and case studies for effective road weather management strategies (NOCoE, Research, Best Practices)
· What role does/should crowd sourcing data play for effective road weather management strategies (NOCoE, Best Practices, Research, CAT/CAV)
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