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2. INTRODUCTION
The Phoenix metropolitan region consists of 25 incorporated cities and towns, 3 native Indian communities, and the rest of the unincorporated areas of Maricopa County. Out of these there are seventeen (17) jurisdictions in the MAG region that can be classified as a smaller jurisdiction with 2010 census population less than 50,000. This project was initiated by MAG to as part of its efforts to meet a growing need for technical guidance for Intelligent Transportation Systems (ITS) Planning faced by many of the smaller MAG jurisdictions in the region.
Jacobs is conducting this study for MAG to develop a document that would serve as a guideline and a template that could be readily utilized by a smaller jurisdiction in the MAG region to plan and implement ITS. This is the sixth technical memorandum documenting the efforts on this project. This technical memorandum summarizes the work completed in Task 7: Develop a Plan for ITS Communications.

1.1. Overview of the Technical Memorandum
This Technical Memo will address how small jurisdictions can go about developing a communications plan that would support the planned ITS functions and suggest criteria where infrastructure should go in the jurisdictions. This memo will also review the ITS communication and related infrastructure needs for small jurisdictions based on review of the ITS Telecommunications Plan for the MAG region. It will also identify the short, medium and long-term strategies to help small jurisdictions in the development of the communication plan.

1.2. Background
Small jurisdictions must develop a communications plan that will support the planned ITS functions in order to effectively implement a successful ITS plan. A set of guiding principles must be established in order to implement a successful communications plan. 
Regional Community Network (RCN) is a program initiated by MAG and is a regional network that is available to agencies for transportation related needs. RCN increases the information sharing capabilities between the various public sector agencies and across jurisdictional boundaries; and enhances the level of service that these agencies provide to the communities they serve. Smaller jurisdictions could utilize nearby RCN nodes and communication links by submitting applications to MAG TAG and MAG ITS Committee. To understand the structure of the RCN and how your agency might tie-in please refer to Appendix A for a schematic of the RCN topology.

1.3. Communications Plan
Small jurisdictions must develop a communications plan that will support the planned ITS functions in order to effectively implement a successful ITS plan.


The communications plan must execute several key steps for a successful implementation. The communications plan should include:
a. Existing Communications Infrastructure – an inventory of the existing communications infrastructure (if any) in the jurisdiction should be conducted before planning for future communications infrastructure. Existing communications infrastructure may include fiber optic cables, wireless networks (which may be used by the Police Department), empty conduits which may already be in place at intersections or along arterial streets, etc. Please refer to Technical Memo#3 for the process and tools to conduct an inventory of existing communication and ITS Infrastructure. 

b. Future/ Planned Communications Infrastructure – in developing a communications plan; the future/planed communications infrastructure should be clearly defined. If not already in place, this may include the following: 
· Empty Conduits - For future use
· Leased Telephone Lines - have costly monthly service charges and insufficient capacity
· Copper Twisted Pair - have significant capital cost but favorable lifecycle cost to that of the leased system
· Wireless Networks – Spread Spectrum Radio (SSR) and microwave have signal strength and noise problems, and they are used as a temporary measure until SMFO is installed.
· Single Mode Fiber Optic (SMFO) - has potential bandwidth large enough to accommodate all future ITS communications, reaches long distance without repeaters, and resists interference
The agency should develop a plan to highlight which corridors should first be developed with communication infrastructure. This can be based on growth patterns from the agency’s General Plan or where most of the signals are located in the jurisdiction. The agency should create a fiber optic map with existing and proposed infrastructure. 
In planning for future implementation of communication infrastructure, the agency should consider these minimum measures:
· Installation of appropriate cable sizes, or the installation of underground conduit for future cable installation
· Sizing of equipment enclosures, cabinets, and facility rooms to accommodate the future requirements
· Sizing provisions for power to include the load for future equipment
· Choice of transmission systems that will allow modular expansion to support the anticipated future requirements

c. Communication Requirements – all the devices and centers, for the communication requirements for the agency (or region), which must be supported by the communication network. Communication requirements should be established for the following existing and planned devices:

· Traffic Signals – can be supported by fiber optics, twisted pair, wireless or a combination of the three.
· CCTV Video – video can be carried as analog or digitized signal thru fiber cables.
· Automatic Traffic Recorders - can be carried by twisted pair and fiber optic cables.
· Dynamic Message Signs (DMS) – can be carried by fiber optic cables.
· Red-Light Running Enforcement Cameras – typically operated by a private entity. No additional communication devices are usually needed by the agency.
· Center-to-Center – fiber optic cables can be used to accommodate center-to-center communication (TMC, emergency operations centers, 911 centers, etc.)

d. Communication Network Architecture – a typical communications network has the following three basic elements:
· Backbone – the communications backbone carries all types of data in the system. The backbone connects the nodes which serve as central locations where data can be inserted/ removed from the backbone.
· Distribution – the distribution portion of the network connects buildings or groups of ITS devices to the backbone node. 
· Local – the local portion of the network connects an end device (such as a traffic signal cabinet) or building to a distribution cable or directly to a node on a backbone.

The MAG Regional ITS Architecture (June 2010) report has valuable information regarding the communication network architecture.

e. Maintenance and Operations – typically, the rate of equipment or cable failure is very low. It may be more economical for a small agency to consider pooling their resources with adjacent agencies to select a lead agency or contractor to maintain the network instead of hiring in-house maintenance staff.

1.3.1 Communications Plan – Lessons Learned from Other Agencies
Since early 2000, several valley agencies have developed Communications Plans and deployed several ITS projects within their jurisdictions and at the same time have integrated their systems with regional and state facilities. Some of the suggestions from these agencies and lessons learned are listed below:
· Do not plan for more than 5 years ahead. Technology changes too quickly and the systems may become redundant.
· When co-sharing ITS and Communications infrastructure make as many connections as possible. However keep in mind that fiber is federally funded and the first priority is the transportation component, other departments cannot represent a greater percentage of the fibers used.
· 
· As part of the plan, create an overlay of the existing and proposed communications infrastructure on agency’s aerial map.
· Plan a ‘grid network’ of the fiber and install managed switches at the major/major intersection nodes to provide automatic re-routing of communication in case of fiber breaks. 
· Develop a communications plan that can be easily expanded in the future.
· Include all agency departments in the planning process. Create an internal agreement with the various departments designating roles and responsibilities.
· Consider high bandwidth radio connectivity if fiber is not an option.
· During the planning stages, also identify ITS standards for the communications infrastructure (conduit size, communication boxes, vaults, trench etc.)
· Have the Development Department from your agency require installation of fiber optic conduit on frontage of new development for proposed fiber corridors to connect traffic signals
· Create a standard communication network schema (i.e. IP addresses, V-LAN, etc.)
1.4. Communications Plan Guidelines
A set of guiding principles must be established in order to implement a successful communications plan. The following principles should also be considered during the detailed design:
· Reliability: The system must provide a high level of reliability, achieved through the use of components with a high mean time between failures (MTBF), combined with a redundancy in the network design.

· Growth: The network must be expected to grow gracefully. This requires the incorporation of a reasonable amount of unused capacity and a design approach that allows extra capacity to be provided by upgrading the transmission equipment.

· Standards: Communication protocols and component selection must use widely accepted standards that minimize ongoing operations and maintenance costs.

· Flexibility: The network configuration must be designed to maximize flexibility to accommodate future changes, rearrangements and equipment changes.

· Decentralized: As the network supports several agencies, it must be configured around several centers of control, and allow the control location to be changed according to current needs.




1.5. ITS Telecommunication Plan
Key recommendations from the ITS Telecommunications component of the MAG ITS Strategic Plan Update , 2000, include: 
· Agencies should eliminate leased line service where possible and a regional fiber optic Wide Area Network (WAN) should be installed to support center-to-center communications and data sharing among agencies;
· As other cities and agencies continue to grow they will need to be considered for connection to the regional WAN as they add new ITS infrastructure and staff;
· The ADOT Traffic Operations Center should continue to serve as the regional ITS hub for the ITS fiber network; and
· Agencies should coordinate with local utilities to explore infrastructure-sharing possibilities. Where possible, installation of empty conduit in existing trenching operations should be considered to accommodate future fiber optic needs.

1.6. Strategies for the communications plan development
Some of the short, medium and long-term strategies that will help small jurisdictions in the development of the communication plan are shown in the table below:

	TIMEFRAME
	RECOMMENDATIONS FOR CONSIDERATION

	Short Term

	· Jurisdictions should ensure that all ITS plans are coordinated with the MAG ITS Strategic Plan and the Regional ITS Architecture. These documents can be downloaded on MAG’s website (http://www.azmag.gov/Committees/)
· Jurisdictions should involve their Information Technology (IT) and Public Safety departments and coordinate with other agency communication planning efforts. Other larger, adjacent agencies may have more experience with communication planning efforts and may be able to provide vital information and ‘lessons learned’.
· The jurisdiction’s planners and engineers should coordinate to identify the street corridors favorable for the location of their ITS facilities. It may be helpful to look at the MAG ITS Strategic Plan for street corridors that may already have been identified by other agencies in the area.
· Jurisdictions should incorporate existing standards and guidelines for the installation of ITS infrastructure e.g. pull boxes, splice closures and manholes should be placed behind curb where feasible to facilitate ease of maintenance.
· The communication plan should include sub-networks that are easily ‘fire-walled’ from the outside world. It is critical for the communication plan to be secure from the outside world.

· The jurisdiction should create standard details for fiber optic infrastructure (conduit size, communication boxes, communication vaults, trench details, etc.). Adjacent jurisdictions may already have standard details that can be used or adopted. (See section 1.9 Standards)

	Medium

	· The jurisdiction should explore opportunities for joint trenching with utilities in the placement of their fiber-optic communications. This is encouraged because it can lead to significant cost-savings for the agency.

· Jurisdictions should consider collaborating with the private sector on current and future projects. For example, developers can be asked to install traffic signal pull-boxes (box-in) at future signalized intersections affected by their development. 

· The jurisdiction can ask the Development Department to require installation of fiber optic conduit on frontage of new development that is in the agency’s proposed fiber corridors to connect traffic signals

	Long-Term
	
· Jurisdictions should plan for wireless communication alternatives as appropriate. Wireless communication is being used for distributing services for an increasing number of systems due to its advantage of not requiring a physical cable installation.

· Explore options for co-sharing traffic management facilities with agency’s Public Safety department. This option may have significant cost savings and develop a closer working relationship between the traffic management operations and the Public Safety department.

· Explore infrastructure options for locating traffic management function at a Traffic Management Center TMC) located in an adjacent larger city or town. Many of the agencies in the MAG region already have operational TMC’s which may have available space to be shared with smaller adjacent agencies.




1.7. Regional Community Network (RCN)
Regional Community Network (RCN) is a program initiated by MAG and is a regional network that is available to agencies for transportation related needs. RCN increases the information sharing capabilities between the various public sector agencies and across jurisdictional boundaries; and enhances the level of service that these agencies provide to the communities they serve. Smaller jurisdictions could utilize nearby RCN nodes and communication links by submitting applications to MAG TAG (Technology Advisory Group) and MAG ITS Committee. To understand the structure of the RCN and how your agency might tie-in please refer to Appendix A for a schematic of the RCN topology.

1.8. Resources
Some of the local resources for ITS functions and communication can be found at the following links:
MAG Regional ITS Architecture Final Report
http://www.azmag.gov/Projects/Project.asp?CMSID=1050&CMSID2=1063

MAG Technology Advisory Group (TAG)
http://www.azmag.gov/Committees/Committee.asp?CMSID=1057

ADOT – FMS Design Guidelines 
http://www.azdot.gov/Highways/TTG/TTG-Docs.asp

AZTech Center-to-Center Standards
http://www.aztech.org/trafmgmt/c2c_stan.htm

AZTech Regional Operational Guidelines
http://www.aztech.org/trafmgmt/rog.htm


1.9. Standards
Some of the local agencies have established good ITS and communication standards. They can be found at the following links:
City of Surprise Standard Details
http://www.surpriseaz.gov/index.aspx?NID=1645

City of Mesa Standard Details and Specifications
http://www.mesaaz.gov/engineering/mesastandardandspecs.aspx

City of Mesa Traffic Signal Design Manual
http://www.mesaaz.gov/transportation/engineerguide.aspx

City of Peoria Standard Details
http://www.peoriaaz.gov/newsecondary.aspx?id=2881

Town of Gilbert Standard Details
http://www.gilbertaz.gov/eservices/engineering/standards.cfm

City of Chandler Standard Details
http://udm.chandleraz.gov/index.php?aid=690

City of Glendale Standard Details
http://www.glendaleaz.com/engineering/formsandpublications.cfm

MCDOT Supplement to the MAG Uniform Standard Specifications
http://www.mcdot.maricopa.gov/technical/
















APPENDIX A
REGIONAL CONNECTIVITY NETWORK (RCN)
TOPOLOGY
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Source: ADOT RCN Newsletter
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