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prelude
The Wireless RERC is a five-year program initially funded from 2001 through 2006.  During the initial five years, a State of Technology conference was held in 2004 discussing mobile wireless communications for people with disabilities.  One of the results presented in the proceedings report emphasized that “maintaining emergency communications between public safety entities and communities most vulnerable during emergencies was critical.” 

Later that year in August 2004, the Federal Communications Commission released a Notice of Proposed Rulemaking (NPRM) to review the Emergency Alert System (EAS).  The FCC recognized the importance of creating a sound emergency communications system and requested comments from the public on how this could be accomplished.  The Wireless RERC responded with feedback on the numerous ways wireless technologies could help people with disabilities in emergency situations.  Discussions included insights into developing technology for people with limited visual and auditory abilities.   For example, providing only auditory alerts prevents individuals who are deaf or hard-of-hearing from receiving the warnings.  However, transmitting emergency message text by sending small amounts of digital information through the radio broadcast digital system (RBDS) allows users to view the message on a screen.  Research performed by the Wireless RERC and survey results noted that members of the Deaf community were often early adopters of 2-way text pagers, such as the Sidekick and Blackberry.  
Several recommendations made by the Wireless RERC about the potential of digital wireless technologies to assist people with disabilities during an emergency appeared in the FCC's 1st Report and Order and Further Notice of Proposed Rulemaking, which stated: "we amend the FCC rules to ensure that persons with disabilities have access to public warnings." On point the Wireless RERC commented that all wireless device users would benefit from a multi-modal approach to providing accessible, wireless emergency alerts communication.  Through other Wireless RERC filings on the subject, comments also highlighted the potential uses of wireless technologies in providing public warnings and alerts to people with disabilities in a timely manner.  


The 2005 hurricane season added urgency to the issue of emergency communications, prompting conferences and studies by several government agencies and interest groups, with staff of the Wireless RERC contributing input to many of these events.  The RERC on Telecommunication Access sponsored the State of Science Conference on Accessible Emergency Notification and Communication that produced research and public policy recommendations geared toward accessibility issues.  Columbia University sponsored the Consensus Conference on Considerations in Emergency Preparedness.  Proceedings from these conferences as well as other reports emphasized the importance of incorporating the needs of people with disabilities in the development of emergency preparedness initiatives to ensure access to emergency communications for all.  

Through multiple rulemakings and requests for comments, it is clear that the FCC remains concerned with issues of accessible emergency communications.  
BACKGROUND:   Wireless Emergency Communications Project
Project Objectives

 In the summer of 2006 the Rehabilitation Engineering Research Center for Wireless Technologies (Wireless RERC) received notification from the National Institute on Disability and Rehabilitation Research (NIDRR) under the U.S. Department of Education grant number H133E060061 that the program would be refunded for another 5-year cycle. The new cycle began October 1, 2006, introducing new development projects, one of which was the Wireless Emergency Communications (WEC).  WEC received funding for three years.  The project objectives were to: 1) examine several technology approaches to transmit specific emergency alerts and warnings to wireless devices; 2) evaluate potential interoperability issues associated with interconnection with other currently proposed or systems in testing;  3) develop prototypes of one or more promising technology approaches to broadcast local and targeted delivery of alerts and warnings to wireless devices in accessible formats; 4) field test working prototypes; and 5) generate recommendations for the FCC and other stakeholders concerning the most feasible approach to ensure equal access to alerts and warnings by people with disabilities.  

   
Key questions that the project was to address were articulated by the Federal Communications Commission (FCC) in their 2005 Further Notice of Proposed Rulemaking concerning access to wireless emergency communications by people with disabilities: (1) What steps should or could be taken to facilitate wireless provision of alerts and warnings? (2) How can a next-generation, digitally-based alert and warning system be developed in a manner that assures persons with disabilities will be given equal access to alerts and warnings as other Americans? (3) How can the Commission’s existing disability access rules be best incorporated into the development of a more comprehensive Emergency Alert System?    

     It was important for the WEC project to collaborate with the wireless industry in the research and development phase and as a result Cingular/AT&T and Research in Motion (RIM) became active partners by proving devices and service for testing.  Additionally, WEC had discussions with other projects with similar emergency notification concerns and a variety of technical approaches.  These meetings allowed leveraging of shared expertise and resources.  Solid alliances made with industry and disability organizations, the development of WEC custom software and policy recommendations filed with the FCC will help contribute to national level efforts to provide a next-generation, digitally-based alert and warning system that will be developed in a manner that assures persons with disabilities will be given equal access to alerts and warnings.
Research Activity

In order to conduct unbiased research regarding the next-generation, digitally-based alert and warning systems that assure persons with disabilities be given equal access to alerts and warnings as other Americans, the WEC research team did an assessment of technologies used for emergency alerting.  WEC reviewed the literature, and analyzed rule makings on the subject.  As a result, WEC filed in all the rule makings regarding the Matter of Review of the Emergency Alert System (EAS).  In most of the published rule makings the Wireless RERC has had multiple references.                  

Specifically, the Commission incorporated comments endorsing the use of the Organization for the Advancement of Structured Information Standards (OASIS) Common Alerting Protocol (CAP) as the common messaging protocol for a future digitally-based alert system because of its capability to support delivery of accessible alerts to individuals with hearing and sight disabilities, thus facilitating the achievement of “functional equivalency.”  The Further Notice of Proposed Rule Making also recognized WEC’s comments regarding expanding the base of EAS participation – especially wireless handsets capable of receiving alerts; encouraging state use of the EAS network; proactive EAS training programs; and the important role that State Emergency Communications Committees (SECC) plans have in preparedness for emergencies and endorsing therefore “a mandatory state EAS plan filing requirement.”  
The WEC team tracked the FCC’s Commercial Mobile Service Alert Advisory Committee’s (CMSAAC) progress toward achieving their October 12, 2007 deadline for submitting recommendations to the Commission.  The October deadline was imposed by the Warning Alert and Response Network Act (WARN Act) passed in Congress in the Fall of 2006.  The Act’s purpose was to establish a unified national alert system that incorporates a wide variety of media, including wireless telecommunications, for delivering alerts to multiple forms of technology (including wireless handsets), and contains mechanisms for ensuring access to alerts by people with disabilities.  
WEC was interested in several of CMSAAC’s technical recommendations to the FCC addressing utilization of the OASIS CAP protocol; incentives to encourage carriers to voluntarily elect to participate in sending alerts; liability; and the participation of State Emergency Communications Committees (SECCs) and other critical constituencies in creating new CAP EAS plans.  The latter became more pertinent after WEC’s review of thirty-five publicly available state EAS plans.  The reviewed plans revealed that only one state plan addressed the needs of people with disabilities; one local plan provided procedures for sending text; and one local plan provided a note on captioning.  
As a result of supplemental funding from NIDRR the project in 2009 was also able to examine the impact of the FCC rulemaking regarding the Commercial Mobile Alerting System on providing wireless emergency alerts on devices used by people with disabilities.  Mobile service providers will be rolling out CMAS over the next few years.
Future rulemaking by the FCC will have a major impact on how emergency communications alerts and warnings are delivered over wireless devices and, in particular, how accessible these alerts will be for people with disabilities.  
The research and development activities of the WEC team, Panel of Experts and the SOT conference outcomes will generate recommendations for the FCC concerning the most feasible approach to ensure equal access to alerts and warnings by people with disabilities, and technical recommendations to the wireless industry.   In addition to research and development activity the WEC staff has presented at conferences, international venues, and has attended critical mission meetings and workshops in an effort to cultivate new and existing relationships in the disability community and the community of emergency planners and distributors of emergency alerts and information.  Attendance at such events has contributed to the development of an extensive contacts database; potential collaborative grant opportunities that would expand the scope of WEC; accepted papers for conference proceedings; and articles for trade and professional journals.
WIRELESS USE AMONG PEOPLE WITH DISABILITIES 

In 2008, the American Red Cross responded to more than 70,000 disasters (American Red Cross, 2008).  Many of the injured were among the more vulnerable populations – the aged and people with disabilities.  Unfortunately, current technologies designed for use during emergencies seldom address the needs of persons with disabilities.
According to the National Organization on Disability an estimated 54 million United States residents have some type of disability including: 28 million with severe hearing loss, 18.6 million with visual disabilities and approximately 25 million with physical disabilities that impinge on mobility such as walking one-quarter mile or climbing a flight of 10 stairs. Not included in this number are approximately 38 million Americans (12.4% of the total population) who are over the age of 65 years (United States Census Bureau, 2008) and represent a population that frequently faces many of the same limitations as people with disabilities.  By 2030 the over 65 population will double to 70 million or 20% of the total U.S. population.
Today, more than 87% of the U.S. population use wireless services or products (CTIA, 2009).  In 2009, the Wireless RERC conducted a survey of user needs which revealed that people with disabilities are significant users and early adopters of wireless products and services.  The survey of more than 1600 people with disabilities showed that in 2007 85% used wireless devices, 65% used wireless devices every day, and more than 77% of survey respondents indicated that wireless devices were very important in their daily life.  As more of these users rely on wireless devices as their primary source of communications, receiving emergency alerts on their wireless devices must be considered when developing technology to facilitate emergency and public safety communications. 
Currently the public can subscribe to services which provide emergency alerts to their mobile phones. Most of these services carry advertising, have limited features, and are in formats that are not accessible by people with disabilities. Some companies, such as Nokia, Research in Motion, and AT&T, have made the effort to establish internal disability offices to inform the development of accessible features for their consumer devices and to provide outreach to disabled consumers.   Industry, academia and users working together can ensure that full accessibility to next generation alerting systems is available for the safety of all Americans.  
Universal Access to Emergency Alerts

In the United States, wireless information and communications technologies play an increasing role in aspects of independent living for people with disabilities.  For example, video phones and video relay services are making it possible to have telephone conversations in sign language.  Wireless technologies are also becoming part of the unique social and cultural fabric of the deaf community.  Text messaging has become a key mode of communication for people who are deaf and hard of hearing.  Emergency broadcasts and 911 telephone services are being adapted to utilize new wireless data networks and mobile devices.  Some of those involved in development activities are working toward assuring that the content in the emergency alerts and communications be understandable, available in accessible formats, and capable of receipt by persons with disabilities over different networks and devices, including mobile and wireless.   

With examination of the next generation of the Emergency Alert System (EAS), the FCC has recognized the importance of creating a sound emergency communications system which also included the needs of people with disabilities.  Rehabilitation Engineering Research Centers (RERC), funded by the U.S. Department of Educations’ National Institute on Disability and Rehabilitation Research (NIDRR), including the RERC on Telecommunications Access and the Wireless RERC, have expressed their concerns about the accessibility of next generation, digitally-based alert and warning systems for people with disabilities in the FCC rulemakings.  
PROTOTYPING ACCESSIBLE WIRELESS EMERGENCY ALERTS for the WEC Project
An important approach to the development of inclusive emergency communications systems is the design and implementation of appropriate user interfaces.  The WEC technical team has developed several prototype systems to study the experience of disabled users receiving emergency alerts on mobile phones and to identify the accommodations needed to ensure equal access for persons with disabilities to these services.  These prototype systems include typical phones using conventional SMS and web services to deliver alerts, as well as systems with various accommodations to address the needs of blind and deaf users.  The Mobile Alerting Framework, a framework to facilitate the development of small-scale mobile alerting services, was created to support the development of these alert systems.

Mobile Alerting Framework

The Mobile Alerting Framework is a server-side architecture and framework for development of small-scale services that disseminate alerts to mobile phones using Short Message Service (SMS) and mobile World Wide Web (WWW) access.  The Mobile Alerting Framework provides a service infrastructure for acquisition of new alerts from a variety of sources, delivery of alerts to subscribers, and management of user subscriptions.  These components can be customized and extended to support a variety of requirements.

Although SMS and the web may not be adequate channels for mobile emergency alerting on a massive scale, these technologies are ideal for evaluating the user experience of a mobile alerting system.  Both are ubiquitous technologies that permit application development using readily available equipment, software and services.  When coupled with customized client software running on the user’s mobile phone, the underlying use of SMS and mobile Web access as a transport channel can be rendered invisible to the user and allow the researcher complete control of the user experience.  

SMS and mobile WWW work well together as complementary technologies.  SMS is a “push” operation capable of delivering a message without an explicit request from a subscriber; however it has a limited message length of only 160 characters.  On the other hand, there is no restriction on the amount of data that can be transferred from a web server; however this transfer requires an explicit request or “pull” by the client.  Pairing the technologies allows SMS to push notification of an alert to the subscriber, following which mobile web service can be used to pull additional information from a web server.

The Mobile Alerting Framework consists of several modules which are depicted in Figure 1 and discussed in the remainder of this section.

Subscription and Location Management

The Mobile Alerting Framework provides an SMS interface for users to manage their subscription options.  The framework supports location based alerting through subscriber submission of postal ZIP codes or latitude and longitude values.  The need for users to manually submit their location can be eliminated if the user subscribes with a Global Positioning System (GPS)-enabled mobile phone running client software compatible with the Mobile Alerting Framework. 

Alert Acquisition

For WEC’s prototype alerting systems it was desirable to have the capability of delivering authentic, real-time, real-world emergency alerts as well as having the ability to create artificial alerts to simulate various conditions and ensure activation of the system during evaluation periods.  Several organizations including the NOAA’s National Weather Service, United States Geological Survey and California Office of Emergency Services now provide live emergency alert feeds on the Internet in a standardized XML data format known as the Common Alerting Protocol (CAP) (OASIS, 2005).  The Mobile Alerting Framework supports real-time acquisition of emergency alerts from these CAP feeds and can easily be extended to support other Internet-based sources such as Really Simple Syndication (RSS) feeds.  If a new alert from one of these sources is matched with the location and preferences of a subscriber, it is ingested into the Mobile Alerting Framework for further processing and dissemination.

The Mobile Alerting Framework also provides a web interface allowing administrators to manually insert alerts into the system.  

Alert Storage

After an alert has been ingested by the Mobile Alerting Framework, it is internally stored in Common Alerting Protocol (CAP) format and published to a web server.  In this form the alert is available for later retrieval by client software via mobile web access.

Alert Transformation

Prior to dissemination, the alert data must be transformed into a format suitable for transmission as an SMS message.  The CAP-encoded alert data is not formatted to be read by the user and is usually too verbose to be accommodated by the 160-character limitation of SMS messages.   The Mobile Alerting Framework allows an alerting system to define the rules for transformation of the encoded alert data into a format and presentation suitable for its subscribers.  In typical applications this will take the form of a user-friendly text message and may optionally include a Universal Resource Locator (URL) where the full alert may be retrieved from the web; however the SMS could contain encoded data intended for processing by client software residing on the subscriber’s mobile phone.

Alert Delivery

After alerts have been matched with subscribers and a formatting transformation applied, they are ready for SMS delivery.  Both the Alert Delivery and Subscription Management components use the Kannel open-source Wireless Application Protocol (WAP) and SMS gateway (http://kannel.org) to send and receive SMS messages.   Kannel can service a system with a small number of subscribers using a simple GSM modem, but for a larger scale system Kannel supports direct communication with SMS centers (SMSC) for bulk sending and receiving of SMS.

Prototype Systems

Several prototypes were implemented using the Mobile Alerting Framework.  These prototype systems included mobile phones that receive and display alerts as conventional SMS messages and mobile web pages as well as mobile phones running client software capable of presenting alert content with accommodations for blind / low vision and hearing impaired users.  These prototypes consisted of systems capable of receiving live alerts of weather emergencies from the NOAA’s National Weather Service as well as systems that simulate the FCC’s forthcoming Commercial Mobile Alert System (CMAS).

In the weather alert system the body of the SMS message presents a concise human readable message containing the most critical information contained in the weather alert.  This includes the type of weather event (e.g. Severe Thunderstorm Warning), the affected area and the expiration time of the alert.  Additionally, the message contains a hyperlink to a web page containing the alert’s full content formatted for accessibility and mobile viewing.  Many mobile phones automatically recognize URLs as hyperlinks and when selected by the user will automatically open the link in the phones web browser (for example Windows Mobile, Nokia Nseries, Blackberry Pearl, Apple iPhone ).  Figure 2 shows screenshots from a mobile phone viewing both the SMS alert message and associated web page.

Although the SMS message body is friendly to human reading, the text conforms to a simple syntactic structure allowing a client application running on the users mobile to efficiently parse the message to extract the contained information.  The URL also serves a dual purpose, as in addition to linking to a human-readable web page it also allows software applications to request the full alert in the machine-readable Common Alerting Protocol (CAP) format.  

By coupling the Mobile Alerting Framework with client software running on the subscriber’s mobile phone, a level of control of the user experience can be achieved that is not possible with the phone’s integrated SMS and Web applications.  Without the client software, emergency alerts cannot be distinguished from ordinary incoming SMS messages and accessibility is limited to the features provided by the phone’s SMS application and web browser.  With the client software, an incoming SMS alert is automatically identified, a distinctive alarm signal is raised and the content of the alert can then be presented to the user in an accessible manner.  Use of client software also affords the capability to override phone settings (such as disabled ring tone) that may interfere with the notification of a critical alert.

Our client software was written for Windows Mobile 5 Smartphones, using the Microsoft .NET Compact Framework.  This platform provides excellent programming interfaces to the phone’s SMS system and control of audio and vibration features.  Our various mobile client applications are built from a shared codebase that provides a set of core features, including: a simple menu system to manage location and subscription preferences; automatic interception of incoming SMS messages; downloading of full alert content from the web; distinctive alarm tones and vibration patterns; and the ability to override audio and vibration settings. 

To accommodate visually impaired users, a mobile client was constructed featuring an auditory user interface.  As with all of the project’s client software, users are notified of incoming emergency alerts with the standard attention signal of the Emergency Alert System (EAS) consisting of the combination of 853 Hz and 960 Hz sine waves.  Alerts with a lesser severity (such as a “Tornado Watch” versus “Tornado Warning”) are introduced with an attention signal of lesser intensity.  This signal consists of the EAS tone in a series of short, rhythmic bursts of decreasing amplitude.  Synthesized speech is used to read emergency alerts to the user and for user interaction with simple spoken menus and prompts.  Text to speech synthesis is provided by Flite (Black & Lenzo, 2001) an open source speech synthesis engine designed for embedded devices.  

To address hearing impairments, the mobile clients use distinctive vibration patterns to notify users of incoming alerts.  Similar to the auditory attention signals, critical alerts are introduced with intense continuous vibration while alerts of lesser severity are introduced with a pattern of rhythmic bursts.  In addition to a system using a conventional presentation of an alert as English text, a prototype was developed that uses video to convey an alert in American Sign Language (ASL) as well as in standard English text.  This ASL system was designed only to elicit user feedback on ASL as a possible enhancement to textual alerts, thus the system uses prerecorded videos and was not functional as a “live” alerting system.

The WEC technical team also developed mobile clients to simulate the upcoming Commercial Mobile Alert System (CMAS) as mandated by the FCC.  These systems are simulations and do not interface with a live source of genuine emergency alerts.  These mobile clients incorporate similar accessibility features as described above, however the message formatting and alert signals conform to the requirements of CMAS.   Alert message length is limited to 90 characters and the message includes the five mandatory fields from the Common Alerting Protocol (CAP): event type, area affected, recommended action, expiration time and sending agency.  The audio attention signal uses the EAS two-tone signal in a prescribed temporal sequence of one long tone of two seconds followed by two short tones of one second with a ½ second pause between tones.  The vibration attention signal follows the same temporal pattern.

Field-testing the Prototypes

The concept of “field testing” was used in the original modernization of the Emergency Broadcast System and establishment of the Emergency Alert System (EAS) when industry, disability organizations, emergency management agencies, and the FCC took prototype equipment to several parts of the country to observe, test and document any changes that would be needed in the emergency communications message chain to support dissemination of robust and redundant emergency alert messages over the EAS.  “Field tests” were used instead of simulated lab tests to provide the most reliable information on the ability of the equipment to deliver alert messages successfully under real life/environmental testing scenarios.  The “field testing” rephrased as “field trials” under WEC has been conducted in similar fashion.  Within the parameters of the field trials, each test site replicated and simulated the ability of the prototype equipment and software solutions to successfully transmit emergency alerts to selected mobile wireless devices in a variety of situations at work, school or traveling.  

EVALUATIONS 

Twelve field trials and two focus groups were conducted to examine the accessibility and effectiveness of EAS and CMAS alerts to wireless devices.  Nine field trials focused on EAS requirements and evaluated the presentation of simulated EAS alerts using both the integrated SMS and Web applications of various BlackBerry devices as well as Cingular 2125 Smartphones running our mobile client software offering enhanced notification and accessibility features.  Through supplemental funding from NIDRR, three trials focused on the more limited requirements of CMAS, delivering simulated CMAS alerts to Cingular 2125 Smartphones running client software that conformed to the proposed CMAS guidelines and offered simple accessibility enhancements.  Each field trial was conducted at a location where the test participants were free to engage in a variety of activities during a 90 minute test window.  During this time three to four simulated emergency alerts were sent to each participant’s mobile phone.  Participants were shadowed by an observer to monitor for system failure and log usability problems.  Following the trial, participants completed a survey to gather qualitative and quantitative data on their experience with the system. Each field trial concluded with an open ended discussion that included all participants in the trial.
 
Every trial was composed of approximately thirty participants representing people with various levels of self-identified sensory disabilities, including deaf, hard of hearing, corrective hearing (e.g. cochlear implant or hearing aide), blind, low vision, corrective vision (e.g. eyeglasses), deaf-blind and people without a disability.  Although the evaluation focused on sensory disabilities, some test participants also reported mobility and cognitive impairments.  Within each group were users of various levels of technical proficiency with wireless devices.

In addition to the EAS and CMAS trials, the supplemental grant helped fund two focus groups conducted to assess if American Sign Language (ASL) video enhanced understanding of textual CMAS alerts by people who are deaf.  The focus groups consisted of 13 participants, all of whom were conversant in ASL and comfortable reading English.  Focus group participants were presented with conventional text alerts, as well as text alerts coupled with video clips presenting an ASL translation.  

FINDINGS
In the EAS trials, more than 83% of the participants stated the wireless emergency alerting system they evaluated was an improvement over other methods they currently employ to receive emergency warnings and alerts.  Of blind and low-vision participants, 100% regarded the alerting of the accessible client software an improvement, however only 43% regarded the alerts via SMS and the Web as an improvement over their current system.  The low satisfaction of the SMS and Web system with this population appears to be due in part to accessibility features of the mobile devices they were given not being sufficient in addressing their particular accessibility needs.  Of deaf and hard-of-hearing participants, 80% found the alerts presented with our accessible client software to be an improvement and 77% found the SMS and Web emergency alerts to be an improvement over their current methods of receiving alerts.

For the CMAS trials, 83% of visually impaired participants found the accessible CMAS system to be an improvement over their current source of emergency alerts.  Of participants with hearing impairments, 70% found the CMAS alerts to be an improvement.  Generally speaking, the EAS trials received higher rates of approval because more detailed information could be provided in the alerts, versus the very limited information allowed by the 90 character restriction of CMAS. 

Some participants expressed concern over the quality of the synthesized voice used in the EAS trials.  Additionally, the alert attention signal and vibrating cadences were a concern of some participants.  Some stated that the vibration was not strong enough to capture their attention unless they were holding the phone; however vibration strength varies among mobile phone models.  For example, the BlackBerry devices used in the evaluation produced a stronger vibrating cadence than the Cingular 2125 Smartphones.   The specifics of message length and attention signal received varying degrees of satisfaction depending upon the individual’s level of sensory impairment, the device itself, and personal habits (where they carry the device, if it is always on, etc.).  

Participants of the ASL focus group all agreed that ASL video alerts would be a useful tool for people that are deaf and literate in ASL.  Some participants felt that the combination of the text and ASL together gave them fuller understanding of the message than either on its own. One somewhat surprising result of the evaluation was the difficulty of understanding some phrases typically used in National Weather Service alerts, such as “take cover” or “low-lying area”; these idiomatic expressions do not translate well into Deaf English or into ASL, so the word choice used in text or ASL alerts should be carefully considered.

CONCLUSION

Moving forward, the WEC team on behalf of the Wireless RERC recommends that manufacturers who incorporate emergency alerting into mobile wireless handsets examine features such as attention signal volume and vibration strength and consider making these features customizable in order to accommodate various end-user preferences. Additionally, other Wireless RERC work with hearing aid compatible cell phones shows that user and salesperson education is a critical factor in ensuring persons with disabilities purchase the correct products for their needs; industry is urged to make sure clear labeling explaining emergency features is on product packaging and in stores, and that sales staff understand the emergency and accessibility features in products.
Evaluations by the WEC team suggest that mobile devices offer an opportunity to improve dissemination of emergency alerts to disabled populations. Testing of various prototypical solutions to make these alerts more accessible show that simple accommodations can be made that greatly increase the accessibility of these alerts to persons with disabilities.  As government and industry move forward in rolling out next-generation alerting systems such as CMAS, the needs of citizens with disabilities must be taken into account in the design and evaluation of such systems. Tens of millions of Americans are affected by some form of disability and it is essential that they have equal access to emergency information. 

The Wireless RERC is not alone in its efforts to develop a workable and cost effective strategy for delivering emergency alerts and warnings in accessible formats to people with disabilities using wireless networks.   Only summative information is presented in this report.  Referenced material will be included in the final report as well as a complete analysis of the quantitative and qualitative data collected.  The final report will also detail other important stakeholders such as the Federal government, broadcasters, the wireless industry, organizations representing people with disabilities and the research community working in the accessible technology alerting arena.
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Figure 1- System Architecture of the Mobile Alerting Framework
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Figure 2- Mobile phone screens showing an SMS emergency alert (left) and associated web page
REFERENCES

American Red Cross. (2008). 2008 Annual Report. Retrieved June 23, 2009, from http://www.redcross.org/static/file_cont7590_lang0_3181.pdf

Black, A., & Lenzo, K. (2001). "Flite: a small fast run-time synthesis engine", Proceedings of the 4th ISCA Tutorial and Research Workshop on Speech Synthesis. Perthshire, Scottland.

CTIA – The Wireless Association.  (2008).  Wireless Quick Facts Year End Figures. Retrieved June 23, 2009 from http://www.ctia.org/content/index.cfm/AID/10323
Day, J. (1996). Population Projections of the United States by Age, Sex, Race, and Hispanic Origin: 1995 to 2050.  Current Population Reports. U.S. Bureau of the Census 1996: 25-1130.

Federal Communications Commission. (2005) Amendment of Part 73, Subpart G, of the Commission’s Rules Regarding the Emergency Alert System (FO Docket 91-301/FO Docket 91-171). First Report and Order and Further Notice of Proposed Rulemaking.

Mitchell, H., Jones, M., & Peifer, J. (2005) Development Strategies to Advance the Creation of Wireless Technologies. Proceedings of State of Technology Conference on Mobile Wireless Technologies for People with Disabilities. Atlanta, GA, USA. 

OASIS (2005). Common Alerting Protocol, v. 1.1. Retrieved June 23, 2009 from http://www.oasis-open.org/committees/download.php/15135/emergency-CAPv1.1-Corrected_DOM.pdf

Traynor, P. (2008). Characterizing the Limitations of Third-Party EAS Over Cellular Text Messaging Services. Retrieved June 23, 2009 from http://www.3gamericas.org/documents/Characterizing_the_Limitations_of_3rd_Party_EAS-Traynor_Sept08.pdf

United States Census Bureau. (2008). Annual Estimates of the Resident Population by Sex and Five-Year Age Groups for the United States: April 1, 2000 to July 1, 2008 (NC-EST2008-01).  Retrieved June 23, 2009 from http://www.census.gov/popest/national/asrh/NC-EST2008-sa.html

Wireless RERC. (2006). Wireless RERC Comments. In the Matter of the Review of the Emergency Alert System (EB Docket 04-296).

Wireless RERC. (2009).  Second Report: Findings of the Survey of User Needs (SUN), 2007-2009.  Retrieved June 23, 2009 from http://www.wirelessrerc.org/publications/SUN%20Second%20Findings%20Report_2009-03-25.doc
PAGE  
2

