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Introduction
2 PM February 16, 1968 was an instant of an era distant in time and technology from today.

�“Hello,�” said United States House of Representatives member Tom Bevill at the rural police station as he

answered the first 9 1 1 call completed in the United States that had been placed by Alabama Speaker

of the House Rankin Fite from the Haleyville Alabama City Hall. This single syllable answer culminated

years of governmental and administrative study, technology investigation and no small amount of

corporate intrigue.1 The 9 1 1 system today can be considered America�’s first line of defense. It is the

instinctive reaction of most people experiencing an emergency or crime to dial 9 1 1 from their phone.

The 9 1 1 system today is, however, at a crossroads and change is required.

This paper will discuss a significant proposal to accomplish that change and ask how what Yale

University professor Yochai Benkler describes as the, �“institutional ecology�”2 will affect accomplishment

of an end state goal.

Context
The first 9 1 1 call occurred across a technology model that became entrenched within the 9 1 1

system and largely persists today. Yet, during the intervening years much has changed in the

communications technologies used by the public who the 9 1 1 system serves. According the National

Emergency Number Association�’s (NENA)3, the

member driven organization representing both the

public officials responsible for running the 9 1 1

system and the industry community, �“In the past 15

years, advancements in modern communications

technology have created the need for a more

advanced system to access emergency care. While the

existing 9 1 1 system has been a success story for

more than 30 years, it has been stretched to its limit as

technology advances.�”4

In answer to this challenge NENA with the

support and partnership of other organizations

including the US Department of Transportation and the Association of Public Safety Communications

Officials International (APCO)5 have devised a vision for a Next Generation 9 1 1 system (NG9 1 1). The

transition from the legacy system to NG9 1 1 will occur within an ecosystem of interacting interests. This

Each year more than an
estimated 240 million calls
are made to one of the
more than 6,000 Public
Safety Answering Points

(PSAP) by people
experiencing emergencies
seeking the help of their

governments.



paper will introduce the reader to and provide a brief analysis of how some of these forces will interact

during the process of achieving the end state goal. This paper will describe some of the factors

motivating the proposed change, present a description of some of the interacting forces that will shape

NG9 1 1 and discuss one example of how these forces are already at work to shape the future of 9 1 1.

Detailing the full scope of the interactions that will shape the ultimate outcome of the transition

to NG9 1 1 is beyond the scope of this paper. Instead this paper will provide cogent observations and

suggest areas that will require additional study. The paper demonstrates how the complex interactions

of regulation, marketplace, history, politics and other factors are already at work in shaping what will be

the future of the 9 1 1 system.

Key Findings
The results of the research conducted in support of this paper yielded a number of key findings.

These include:

 the number one obstacle to the creation of a new 9 1 1 system in the United States is
the lack of sources for the funding of the transition;

 the NENA i36 technology proposal suggests the creation of a new technology layer to
exist between the public network and the network used to deliver 9 1 1 emergency
communications to the agencies with the responsibility to respond;

 this new technology layer creates both a new area for innovation and a regulatory and
governance whitespace;

 the existence of this whitespace creates administrative ambiguity that will need to be
filled by common law and administrative processes over upcoming periods of time;

 there exists expectations on the part of survey respondents that Federal
Communications Commission will intervene to be a catalyst for change, however, it is
unclear whether the FCC has the jurisdictional mandates necessary to enforce in the
transition; and

 the factors surrounding the transition to NG9 1 1 justifies additional scholarly
investigation.

Current State
Each year more than an estimated 240 million 9 1 1 calls7 are answered at one of the more than

6,000 Public Safety Answering Points (PSAP)8 in the US. The calls come from people experiencing

emergencies or crimes and seeking the help of their governments. At the PSAP public officials answer

the calls, perform any available triage, make split second decisions and in many locations9, coordinate

the activities of the police, fire, emergency medical and other response resources. It is an environment

in which the smallest savings of time counts. For instance, a study of ambulance services in England



estimated that the effect of a one minute reduction in ambulance response time for out of hospital

cardiac arrest improved the odds of survival by 24 percent.10

In the words of the Broward County Florida Sheriff's Office, �“seconds could mean lives.�”11

The next section will present several examples of how technology, governance, industry and

other factors impact the 9 1 1 system today. The purpose is to prepare the reader to understand the

research results presented later.

Technology
In The Wealth of Networks, Benkler discusses how the, �“institutional ecology�” through a, �“series

of organizational and institutional choices,�” in the early days of new technologies have proven to

influence the governance and use of those technologies well into the future.12 This statement has

proven true across the history of the 9 1 1 system. As communications technologies that interface with

but remain outside the core functioning of the 9 1 1 system have evolved in dramatic fashion, the

technology of the 9 1 1 system itself has remained fundamentally the same over many years. Each new

technical challenge resulting from innovation in the ways that the public communicates, such as the

proliferation of mobile telephones, has been met by the 9 1 1 system with what might be described as a

series of bandages rather than a wholesale occasional rethinking that is seen occurring in reaction to

such dramatic change in other environments.

One example of a sticky institutional technology decision along the lines that Benkler describes

is the use of the Centralized Automatic Message Accounting (CAMA)13 signaling protocol. CAMA is used

in the majority of 9 1 1 deployments to transfer and put to use information about the location of the

caller. This information is critical to routing the call to the proper agency and coordinating the proper

response.

Originally designed as a method for telephone carriers to transmit billing information, CAMA

was adapted to transmit the Calling Party Number14 (CPN) in the 9 1 1 system. Commonly known as

Caller ID, the CPN is a string of digits typically assumed to uniquely represent the caller�‘s device and

therefore the location of the caller. Unfortunately today, in many circumstances CPN used as a way to

locate the originator of an emergency call no longer remains a comprehensively valid approach. Modern

problems including telephone number spoofing and other circumstances in which the CPN is used for

purposes other than representing the location of a caller increasingly defeat this once valid

assumption.15

Another drawback to CAMA is that unlike the ways in which modern packet switched

technologies operate where information is encoded digitally and sent as discrete data elements, CAMA



relays critical information using the technique of In band signaling.16 That is, rather than a digital series

of ones and zeros transmitted on a network optimized for data, the CAMA protocol sends information

over voice optimized analog circuits encoded as a series of electronic signal fluctuations. One of the

implications of this persistent foundational technology in the environment where lost seconds could

mean lost lives is that rather than information being transmitted at a rate typical of modern data

communications in billions of data elements per second �“caller ID�” information sent across a CAMA

based circuit is relayed in a measurement of kilohertz (thousands of signal fluctuations) per second. This

rate is but a small of fraction compared to typical data speeds. A comparison of how this occurs is the

methodology used for dialing by rotary telephones.17 Where this factor becomes more important is

when location information needs to be �“rebid.�”18 This might be in the case where increased location

granularity is required because the information did not transmit correctly or the caller is in a moving

vehicle. Latency accumulates with each successive transaction. In the words of Fire Chief Keith Richter,

�“Time is our greatest enemy.�”19

The cumulative impacts are that using the CAMA protocol places limits on the usefulness of the

information and injects latency into the response processes, �“Seconds could mean lives.�”20

The CAMA protocol is a modality as outdated as the 9,600 baud modems21 still used in many

PSAP locations as part of the location determination processes.22

Governance
The governance of the 9 1 1 system has evolved over many years through a set of processes

that can be best described as organic. At the heart is a technology story that is wrapped within the

interactions of politics and economics and the often enigmatic public policy practices that govern

relationships between and among local governments, state governments and the US federal

government. Long before the Internet made the concept of federation the predominant organization of

technology, the 9 1 1 system grew iteratively through processes of local agencies, vendors and policy

makers interacting to patch together a system that is now nearly universal in the US.

Throughout the history of the evolution of the 9 1 1 system the emergence of new

communications technologies has occurred in an environment that has often lacked precedent in

governance and legal and administrative context. Additionally there is a long history of interactions and

occasionally conflicts between the roles of the federal government, administrative agencies and the

jurisdictions of states and local governments. Article VI, Paragraph 2 of the US Constitution, �“commonly

referred to as the Supremacy Clause,�”23 reserves all legal authority not granted to the US federal

government by the Constitution to the states. What this means in practice is constantly tested through



common law processes. For reasons that include the fact that the 9 1 1 system is a universal concept for

both people reporting emergencies and crimes, the system and its governance have been buffeted by

ongoing debates over legal and jurisdictional differences of opinion.

This is part of the reason that even though the US federal government played an initial

motivating role suggesting as early as 1965 that a national system should be created,24 it was not until

more than thirty years later with the passage of the Wireless Communications and Public Safety Act of

1999 (9 1 1 Act) that the FCC was instructed by the Congress to make 9 1 1 the universal emergency

number for all telephone services across the nation.25

Over time the surrounding administrative and common law processes that govern management

of the 9 1 1 system have proven to lag behind technological changes. For example since 1999, the FCC

has sought to, �“improve the quality and reliability of 911 emergency services for wireless phone users by

adopting rules to govern the availability of basic 911 services.�”26 Additional actions by the FCC include,

�“The implementation of enhanced 911 (E911) for wireless services�” and wireless carriers becoming

required to provide Automatic Location Identification (ALI) as part of Phase II E911 beginning October 1,

2001.27 As of the publication of this paper these efforts have fallen sort of meeting many of the FCC�’s

stated goals and timelines. This is a dynamic that this paper will prove as a cautionary note in the

contemplation of how the future of NG9 1 1 will evolve.

Industry
The 9 1 1 system exists in a vendor ecosystem that consists of Network Service Providers (NSP),

Application Technology Providers, Consultants, Systems Integrators and other for profit entities. NSPs

manage the Public Switched Telephone Network (PSTN)28 and also often offer the dedicated

communication networks used within the 9 1 1 system. Technology providers deliver a large number of

applications that public safety organizations depend upon. These can include the computer systems

used to answer calls and determine location information, Computer Aided Dispatching systems,

Mapping and Geographic Information Systems,29 Land based Mobile Radios and many other

technologies. Consultants offer business and technology guidance and Systems Integrators offer

implementation and other services. Often the responsibilities of several of these marketplace

participants overlap.

Other Influencers and Interactions
Other factors influencing the 9 1 1 environment include:

 Public Safety Practitioners, including Police, Fire, Emergency Medical;
 Rate Payers;
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 Industry standards bodies including, NENA, APCO, American National Standards Institute
and other bodies responsible gaining general consensus about technical protocols and
standards; and

 other services.

Owing to the urgency of purpose behind the 9 1 1 system and even in the face of the fact that

many participants in the ecology are commercial competitors, there is often a sense of mission and

almost an esprit de corps motivating participants in the ecosystem in which the 9 1 1 system is

immersed. 30

At other times, however, achievement of public policy goals can be inhibited by political, social,

marketplace and other circumstances. The 2001 comments of FCC Commissioner Michael Copps talking

about lack of progress toward the goals set out in FCC

Phase II E911 underscores this:

�“When dealing with life critical
technology, especially in today�’s
environment, we cannot conduct �‘business
as usual.�’ We must make extra effort,
expend extra resources, and do a better job.
None of us has done that in the context of
E911. Many carriers have not met deadlines
for deploying E911 systems and handsets.
Many manufacturers have not made
equipment and software upgrades available
quickly enough. Many in the public safety
community have not secured funding for
upgrades or made adequate progress
towards installing needed new equipment.�”
31

Foreshadowing latency that might be

injected by the institutional ecology into the

processes of achieving the transition to NG9 1 1, as of the date of this paper in 2011, the efforts of the

FCC continue toward accomplishment of the goals of FCC Phase II E911.32 This perspective will become

important as the reader will soon see because the survey results showed that the FCC is believed by the

majority of survey respondents to be the most critical factor in accomplishing the NG9 1 1 transition. If

the survey evidence is indicative, lack of effectiveness of the methods used by the FCC will pose major

NG9 1 1 hurdles to be overcome.

Figure 1 9 1 1 Major Interacting Forces



The Question

The question this paper seeks to address is, �“to what extent will what Benkler described as the

�‘institutional ecology�’ impact the process of achieving the vision for NG9 1 1?�”

For the purposes of this paper the end state goal will be defined as adherence to the NENA i3

technical specification. This question is examined through data gathered from the perspective of NG9 1

1 knowledgeable members of the 9 1 1 ecology.

NENA i3

In 2000 NENA, �“began the process of redesigning the 9 1 1 service system�”33 and in 2001

accomplishing overhaul of the system became an organizational goal. Through an ongoing process of

development and peer review involving NENA members and other experts, NENA is producing a set of

technical standards and policy documentation.34 Proposed is construction of a new system moving the

handling of 9 1 1 emergency communications away from today�’s analog based approach to a system

based on modern packet switched protocols.35

Seeking to replicate the best of the existing Enhanced 9 1 1 system and to add new capabilities

better meeting the needs of today and into the future, a vision far different from today�’s system has

emerged. The goals of the new system include to:

 accommodate newer technologies and services including text, image, video,
Telematics36, and sensors;

 take advantage of increased telephone subscriber information;
 improve survivability and create greater network resilience;
 leverage the ability to utilize virtual PSAPs; and
 improve interoperability and information sharing. 37

Other significant goals of the NENA proposal are to make 9 1 1 no longer a �“local�” service but to

create an, �“interconnected public safety and security system,�” that provides interoperability at county,

region, state, national and international levels.38

Also critically important is expanding the notion of 9 1 1 to include the �“interdependent �‘chain

of survival and recovery�’,�” across the entire, �“public safety chain if care.�”39

One of the key technical aspects of the NENA i3 proposal is creation of the Emergency Services

IP Network (ESInet). The ESInet represents a new technology not existent in today�’s 9 1 1 system. The

ESInet will be essentially a privately managed IP network inserted as a new technology layer between

the PSTN and the PSAP.



9 1 1 calls today traverse the PSTN and travel along specialized circuits (CAMA trunks) directly to

the PSAP that has jurisdictional responsibility for emergency response activates in the geography from

which the 9 1 1 call originated. Determination of the proper PSAP to which the call is directed depends

solely on an estimation of the location of the originator of the call. The Calling Party Number is used as a

search key to retrieve information from the ALI database tables.

As envisioned in NENA i3 model, ESInets will be created on a regional, county and statewide

level. NENA states that the ESInet, �“is designed as an IP based inter network (network of networks)

shared by all agencies which may be involved in any emergency.�”40 The ESInets will be federated by

standards based technology protocols and grow, as did the original 9 1 1 system, in an organic fashion

over time to cover the country.

An individual ESInet will act relatively autonomously yet be woven together as if textile in a

tapestry. For a period of time, it is envisioned that the ESInets will reside alongside the legacy 9 1 1

system utilizing gateway technologies to perform protocol conversions when internetworking is

necessary.

Many new possibilities emerge with the creation of the ESInet. It is one of the key elements of

the NENA i3 proposal that �“encourages the creation of many new coordination and information access

services to enrich collaborative interactions between all agencies involved in processing emergency

service requests.�”41

One of the new �“information access services,�” made available by the NENA i3 model is the use

of Geographic Information Systems to make real time decisions about resources that may be applied to

a problem. No longer will the decision about which PSAP to route an emergency communication be

based only the presumed location of the caller. NENA i3 includes options for new real time decision

making criteria, including Policy Based Routing, where new forms of contextual information will become

incorporated into the processes of not only of deciding where a 9 1 1 communication should be handled

and increasing the quality of decisions about the resources to be applied.

In the opinion of this author, the ESInet proposal is one of the most important aspects of the

NENA i3 model. It will break open the opportunity for responsible innovation in an industry that had,

from a technology standpoint, become Balkanized over time. The ESInet will free public safety

communications operators from proprietary technologies that have locked end user organizations into

vendor dictated solutions. The ESInet will also act as an economic magnet drawing new marketplace

participants who will bring new innovation freeing the end user organizations to seek new technology

and organizational options.



Signs of this dynamic are already apparent. The industry for providing communications tools to

the PSAP had over the past several years been characterized by rapid consolidation of existing firms.

New economic energy is being created by the ESInet concept and the industry is seeing the emergence

of new companies like Synergem Emergency Services, LLC. Synergem describes itself as, �“a Vendor

Neutral Systems Integrator,�” that offers, �“a variety of products and systems developed by leading

strategic partners and then integrating all components to create a tailored, cost effective and efficient

intelligent Next Generation 9 1 1 (iNG9 1 1�™) operating environment.�”42

Synergem has already begun to win business for the creation of ESInets. For example, �“Using a

$2.4 million grant from the North Carolina State 9 1 1 Board, the North Central (N.C.) Regional Compact,

a consortium of North Carolina 9 1 1 jurisdictions, contracted Synergem Emergency Services to design,

develop and operate the state�’s first next generation 9 1 1 (NG 9 1 1) Emergency Services IP Network

(ESInet).�”43

This paper will point out that beyond the technology innovation, the ESInet will also create the

opportunity for new administrative and regulatory policies. Against the backdrop of an industry

governed by many overlapping and intermingled legal and regulatory frameworks, the ESInet concept

creates a yet to be regulated administrative whitespace.

Research Methodology
The conclusions of this paper are based upon original research conducted during April and May

of 2011. The research is based upon two methods of collection. One is an electronic survey that was

distributed to large number of people involved in and concerned with the evolution of the 9 1 1 system

and an interview of a key influencer in NENA�’s development process.

The survey was created in Google Documents and is available at the following link: http://

bitly.com/jO1Vmu.

The survey link and requests for input were distributed to listserves run by the organizations of

NENA and APCO, through public safety focused groups on the social networking site LinkedIn and on the

Public Safety Wireless eGroup of the National Association of State Technology Directors (NASTD).44 The

request was also emailed to a list of individuals familiar with the topic.

The survey questions gathered demographic information and opinions on important aspects of

the upcoming transition. Specific questions were asked about a potential emerging point of contention

between influencers holding differing perspectives on how to handle the transition to a new method of

utilizing location information. There seems agreement on the end state goals, but how to get there



during the transition period is a subject of debate. The survey sought to judge how important

respondents feel this issue is and what impact respondents feel implementation decisions will have on

the resulting end state. The verbatim responses and interview unearthed other information not

expected by the researcher that turned out to be important to the conclusions drawn in this paper.

Research Results

Survey Results

Response Statistics and Background Information
The shortened URL linking to the online survey was distributed through various means described

below and received 835 clicks during the survey collection period which ended May 4, 2011. 62 of those

who clicked through completed the survey. This represents a rate of 7.4 percent of those who visited

the site who completed the survey. The survey remains open to data collection and the author is

monitoring submissions for any significant trends that may change the conclusions reached in this

paper.

The author attempted to determine how many potential respondents received the solicitation.

Although not able to compile complete statistics the author was able to determine the following:

o NENA listserv distributed 1,822 email copies to the 911Talk E mail List and the survey
invitation remains active on the 911talk message gallery;

o According to the APCO listserv administrator there are 43,000 users of PSConnect and
the and the survey invitation remains active on the APCO Open Forum;

o the LinkedIn group Next Generation 9 1 1 (NG9 1 1) reaches 849 members;
o NASTD Public Safety Wireless eGroup reached 104 Subscribers; and
o The author distributed and additional 12 subject matter experts by email.

Respondent Demographics
During the research period, 62 individuals responded to a series of questions proposed by the

author. To provide context on the professional makeup of the universe of survey participants and their

relationship to the topic, respondents were asked to identify the role that they play in public safety and

their professional affiliations. The overwhelming numbers of survey respondents identified themselves

by choosing the answer, �“I work in a 9 1 1 PSAP in a supervisory role,�” (40 respondents). Figure 2 shows

the distribution of professional affiliations.



Figure 2 Distribution of Professional Affiliation

Respondents were also asked to identify the professional organizations with which they are

affiliated. The largest industry organization affiliations represented are those who indicated that they

are members of APCO with a large number having duel memberships in APCO and NENA. A complete list

of industry affiliations identified may be found in the end notes.�”45

By and large the sample represents individuals with specific knowledge of the 9 1 1 system.

Participants were asked if they were familiar with the NENA proposed model and 95 percent answered,

�“Yes.�”

When asked, �“How important is the need for a new system for 9 1 1 in the United States? �“ 83

percent answered either �“Critically Important�” or �“Urgently Important.�”

Institutional Ecology
A series of questions were asked to judge the opinion of respondents about the impact of

various elements of the institutional ecology within which the 9 1 1 system exists and questions aimed

at obtaining respondent�’s opinions on how those elements of the ecology will act upon the evolution of

the system.



Respondents were asked about the role that various agencies of government would play in

shaping the future of the 9 1 1 system. Figure 3 shows that the majority of respondent felt that the US

Federal Communications Commission and State Governments will be most �“Critical�” to shaping the

future of the 9 1 1 system. A large number of respondents indicated that County Government, US

Federal Government and City or Town Government will also be �“Highly Important.�” Interestingly from a

historical context, there was an indication by a sizable minority of respondents that �“City or Town

Government�” is not important or would play no role.

Figure 3 Role of Government

Achievability
Respondents were asked for their feelings about the achievability of the NENA proposal. Those

surveyed were given the choices of: Highly Achievable, Generally Achievable, Achievable or Not

Achievable and 49 percent chose an optimistic value saying that the NENA proposal is �“Generally

Achievable.�” Three percent of respondents answered that they felt the model is not achievable and a

significant number of respondents provided verbatim comments.

The verbatim comments overwhelmingly spoke to the need for a funding mechanism for

NG9 1 1. One respondent said the model is, �“Achievable but feel it is going to have a long timeline to

achievement.�” Another stated the model is, �“Achievable if we have the resources and support available

to make NG9 1 1 happen.�”
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Other comments having to do with the need for funding included �“Funding will always prevent

true implementation of any new technology.�” Additional comments may be found in the end notes.46

A respondent who chose to answer that the NG9 1 1 model is �“Highly Achievable�” wrote

hopefully that, �“Indiana has operated a NG9 1 1 network that is NENA baseline compliant since 2006.

We will soon have processed the 11 millionth call using IP technology on a statewide basis. You can see

a real time display of the network at map.in911.net/map. A number of other NG services are available

on the network today.�”

Influencing Factors
Beyond government, respondents were asked their opinions on a number of additional factors

that are part of the institutional ecology including: the people who pay for the system (Rate Payers), the

people who run the system, industry players, industry standards creation bodies and regulators.

Respondents were asked to rate these factors on a scale ranging from one to five (one equating to

weakest influence and five indicating strongest influence). Interestingly, even though there was wide

variation in the ways that individuals scored the choices, the average score of nearly all categories is

�“Four.�” Only one category differed with �“Rate Payers�” scoring an average of �“Three.�”

In verbatim comments respondents contributed additional categories. Seven verbatim

contributions mentioned funding or money with most contributors ranking money as having the most

influence by choosing a weight of �“Five.�”

One contributor backed up the funding issue by saying, �“Honestly, the biggest setback right now

is funding, not the lack of knowledge or desire to move forward with NG9 1 1.�” Another said, �“Funding

availability and funding cycle realities to support transition from legacy to NG911 technology. Legacy

systems will exist for a long time.�” Yet another pointed to the ongoing diversion of funds intended to

support the 9 1 1 system by saying, �“collected surcharge oversight many states 'sweep' the 911

surcharges into general funds. Other states do not target the use of the surcharge money.�” Interested

readers may see the end notes for additional comments on this subject.47

A significant number of the verbatim contributors talked about, �“culture and perception�” and

�“expectation[s] of public.�” Most rated these factors as a �“Four�” on the same scale one to five scale. One

respondent said, �“[the public] will demand services.�” Several mentioned the media as an additional

influencing factor.



Several contributors talked about the importance of organization and politics. One contributor

stated that politics are a �“Ten�” on the one to five scale and another who rated these factors a �“Five,�”

stated:  

�“In NG9 1 1 the state and county government public safety communications
leaders will be the key to implementing NG9 1 1. Today's legacy 9 1 1 is an
adaptation of existing telephone technology and is largely a telephone company
responsibility. NG9 1 1 is not telephone technology and the telephone
companies will have little to do with operating the system ...�”

One contributor said, �“Legislators who determine funding have a very strong (5) influence. This

is primarily at the state level today, but may be at the national level in the future.�” Another said that,

�“Highly fragmented local government control of 6000+ PSAPs slows coordinated transition.�”

Transitional Issues
In considering the subject of the transition to NG9 1 1 the author sought an example of

interactions within the institutional ecology that would demonstrate how forces have begun to interact

as the process of the transition begins. Evidence was found that there is a debate evolving about

transitional aspects of the new model related to the determination of what in the present art is referred

to as caller location information.48 Recent articles appearing in industry trade magazines49 indicate an

emerging difference of opinion related to how location information will be handled in the new model.

There is expression of a consensus among advocates on the end state goal; however, two emerging

viewpoints on how to achieve the end goal are being espoused.

The choice is between an immediate move to the technical specifications of the NENA i3 model

or the use of a transitional technology. The discussion of the technical aspects is beyond the scope of

this paper. For a brief discussion of location determination also please visit the end notes.50

The survey asked participants, �“With respect to all of the tasks necessary to accomplish the

transition to NG9 1 1, how important do you feel the method of location determination is?�” A full 77

percent of respondents indentified the method of location determination a �“Critically Important�” issue.

When asked to state their view indicating how the location determination transition should

occur: 69 percent chose the answer, �“Immediately move to the NENA i3 proposed model.�” 20 percent

chose, �“Utilize RFAI or some other alternative method as an interim step,�” and seven respondents chose

�“Other.�”51



The final question on the survey about location information asked, �“Please rate the extent to

which you think the choice between strict adherence to the NENA i3 proposed standard or the inclusion

of interim approaches such as RFAI will impact the future of NG9 1 1.�” Although there was strong

sentiment towards the answer, �“Strict adherence to NENA i3 is imperative,�” viewpoints expressed by

the other respondents lead the author to conclude, not withstanding points made in the conclusion of

this paper that as one verbatim comment stated, �“Strict adherence to i3 is very important, but should

not prevent the use of other available information while i3 is put into place.�”  

Full results of the survey are available at the following link: http://bit.ly/lanSZt.

Interview with Roger Hixson, NENA�’s Technical Issues Director
In a phone interview conducted with Roger Hixson, NENA�’s Technical Issues Director, Mr. Hixson

stated that part of the purpose of the NENA proposal is to create an environment of competition among

parties wishing to provide PSAP services. �“Hopefully we are creating an environment in which anyone

willing to meet the requirements of the public safety environment can become a certified 9 1 1 call

handler,�” even to the point of having that not be a public agency. The goal is to create an environment

infused with new innovation, but Hixson said, �“We want responsible innovation, as much [innovation] as

possible but responsible and coordinated, so the end result is a system that is as good or better than

today at fulfilling the needs of the citizen.�”52

The author asked Mr. Hixson about possible impacts of Benkler�’s �“institutional ecology�” on the

future of the NG9 1 1 system and how many occasionally conflicting interests will interact to affect the

future of the 9 1 1 system. Mr. Hixson said of Benkler�’s concept, �“I think it is an interesting concept,

obvious and subconsciously we know this but it deserves discussion. Even socially where you�’ve been is

a fact of who you are and how you see things.�” Mr. Hixson continued, �“There�’s a definite set of

conflicting priorities and business issues that come into play. People responsible for the system might

say things like �‘I�’d just prefer that the change doesn�’t happen,�’ and all the way up to, �‘I have opposing

priorities.�’ They�’ll say, �‘I can�’t do it now; I don�’t have the money.�’�”

The supplier ecosystem is also a significant factor in what can and cannot be accomplished, said

Mr. Hixson.

Mr. Hixson talked about how �“positive competition�” built into the model will drive change and

the fact that today E9 1 1 can be �“costly and difficult�” for not only public agencies but the vendors who

support E9 1 1. Mr. Hixson said that, �“NG9 1 1 makes this better,�” for both parties and because of this

NG9 1 1 provides motivation for change.



With respect to the transition to the NENA recommended method of handling location

information, Mr. Hixson said that today the environment surrounding 9 1 1 is one of significant

pressures pushing from many directions. On the commercial side there will be the competitive pressure

of new entrants making possible new services that may force established players to be more willing to

move. There are many traditional players whose business models are changing because of marketplace

forces that threaten their existence. The NENA proposal �“makes it possible for public safety to get some

of the benefits without the carriers [Network Service Providers] making significant changes. The system

is designed to do what the agencies are ready for with minimal changes. The idea was to build in the

basics for the future but allow the carriers to leave significant components untouched,�” said Mr. Hixson.

Mr. Hixson continued that, �“This is also true on the [location information] database side. The

concept of the Location Information Server (LIS) is in the model because the future may require it. The

carriers may see this as positive. [For one reason] they will no longer have to send their subscriber

records to another party. Today these other parties are often [commercial] competitors. In the new

model location information is acquired when a call happens, not pre populated [across databases] as it

needs to be today.�”

Mr. Hixson said that to the extent possible, the NENA model is full of incentives to act. �“In the

past we had situations when we wanted to accomplish a goal we said, �‘you have to so and so.�’ Members

of the supplier community came back and said, �‘from what we know about your capabilities you can�’t

handle that today it, so we�’re not going to provide it.�’ In other words they said there�’s no big hurry �…�”

�“With NG9 1 1 we�’d like to take away that excuse, �“concluded Mr. Hixson.



Conclusion

As a result of the information gathered for this paper several significant factors became evident

that the author believes will impact the future of 9 1 1. Among the strongest factors expressed in the

opinions of those who responded to the survey is the need for a reformed method of funding the

transition. These unequivocal unsolicited sentiments expressed by the respondents in the verbatim

comments outweighed a number of the factors suggested by the researcher in the structured response

questions. Several verbatim comments pointed to breakdowns in the current funding model the

importance of which was underscored by the use by respondents of emotion laden words including

�“embezzled.�”

The 9 1 1 funding issues justify significant additional research beyond the scope of this paper.

For the purposes of this paper it is sufficient to say that there is significant evidence that the diverse and

often complex methods used today to fund the 9 1 1 system are inadequate to achieve the transition to

NG9 1 1. One example of how this is true is the fact that these funding methods have not allowed the 9

1 1 system to keep current with contemporary communications innovations and in some jurisdictions do

not today even maintain the system sufficiently to meet the traditional demands placed upon it.53

A second significant influence on the future of 9 1 1 will be official governance. In particular the

role of the US Federal Communications Commission was pointed out by respondents as the most critical

influencing factor. By comparison, the entities that arguably built the first generation of 9 1 1, cities and

towns, are considered by a significant subset of the respondents (13 percent) to be �“Not Important�” or

play �“No Role�” in the NG9 1 1 future.

The combination of several factors that include:

 sentiments of respondents towards the �“critical�” influence of the FCC (a federal agency);

 sentiments expressed about the increased influence that state governments will carry;

 the premise embedded in the NENA i3 proposal that 9 1 1 will no longer be a �“local�”

service but instead an, �“interconnected public safety and security system,�” that provides

interoperability at county, region, state, national and international levels; and

 the fact that the NENA i3 architecture embeds these principals in the operating code of

the system,

all indicate a significant shift away from the organic pattern of growth and governance of the original

system.



These combined opinions and factors indicate the need for significant changes in how legal,

financial, administrative and other entities relate to the system. The author predicts that a complex

common law process will be required over time to uncover jurisdictional fault lines and deal with the

underlying frictions.

One example of these fault lines is the significant role that survey respondents attribute to the

FCC in achieving the NG9 1 1 transition. As an entity of federal administrative law reporting into the

executive branch, the FCC operates under a, �“statutory grant of authority�”54 issued by the US national

Congress over �“interstate and international communications.�”55 It is through the exercise of

enforcement of the entitlements granted to communications common carriers by the federal legislature

that the FCC derives its power.56 A question for additional study is the extent to which the FCC�’s

jurisdiction provides the tools necessary for the agency to play a substantial role in the transition.57

Among the complexities are the facts that in addition to the powers of the FCC; states, cities and

other entities of law also exercise jurisdiction over communications common carriage.58 These

competing entities will continue the historical processes of the exercise of their authority as the

transition occurs.

Subtly also exists within the proposed technology of the NENA i3 model. The proposed

construction of ESInets which will be essentially privately managed IP networks represents a

substantially different architecture within which 9 1 1 communications will be routed than the

traditional 9 1 1 system. In many jurisdictions delivery of the 9 1 1 call today occurs over circuits run by

the common carriers under tariff guidelines issued by numerous regulating agencies. These relationships

are subject to complex time worn common law decisions.59

The concept of the NENA i3 ESInet inserts a new layer of controlling infrastructure between the

Public Switched Telephone Networks and the NG9 1 1 PSAP. During a period of transition, the carrier

based networks will interface with the ESInets through a gateway mechanism. Later more native

transmissions will traverse the ESInets. Unlike today where in most cases routing of a 9 1 1 voice call

depends upon the location of the caller who has dialed 9 1 1, in the future within the ESInet 9 1 1

communications which will be multimedia communications no longer just voice, will be routed based

upon new sets of information and policies. These policies will be different than the operating model of

today in which the sole determination of 9 1 1 call routing is caller location.

How that information will be used, who will create those policies and how ongoing governance

of the policies will work has yet to be determined. It is an example of the modern phenomenon



described by constitutional authority Lawrence Lessig in which code drives the need for changes in

law.60

The ESInet concept will cause a migration of control over communications supporting NG9 1 1

as described by one verbatim commentator: �“System operation will be the state and county public

safety communications leader�’s responsibility. This is a major shift in responsibility between today's

system and NG, which is not widely understood.�” In this way the operating code of the NG9 1 1 system

itself will drive the need for new law and contribute to making the metaphorical muddy waters of

governance even murkier. As cofounder of the Electronic Frontier Foundation, Mitch Kapor once said,

"Architecture is politics."61

Mr. Hixson as well pointed out that the goals of NENA i3 includes: creation of increased

competition, incentive for responsible innovation and encouragement of the entry of new players into

the ecology. In addition to the politics inherent in the architecture, the technology vision described by

NENA i3 also creates many public policy, legal, jurisdictional, financial, cultural and other interactional

dynamics and challenges. On the way to the worthy goals of the proposed end state these factors will

drive increased complexity and may add latency to the processes necessary to achieve the desired end

state.62

The emerging discussions about the way in which the change in location information handling

will occur are early evidence of the confluence of interests to come. Although survey respondents

converge on the optimistic view, comments in response to articles in trade publications63 belie

emotional responses that that will also exert influence.

As much as anything, the human factor is important. People will be people.

As in all public policy issues the transition to NG9 1 1 will involve multiple overlapping and

intersecting factors and interest. The one thing that all parties can agree upon is the mission and the

critical role of the 9 1 1 system to save lives, protect property and secure the homeland.

It is this author�’s faith as evidenced by the long history of overcoming obstacles in a more than

40 year history of success of the 9 1 1 system, that one factor above all will influence the outcome. This

is the shared values and sense of purpose of the participants in the processes.

It is this factor above all that has resulted in the system�’s historical value to society and it is this

dynamic that will play the most influential role over time to create Next Generation 9 1 1 success.
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