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Project 41 Summary:  The NENA OID 58-0502 rightfully identifies the challenges of providing the expected parity of service quality when expanding access to 9-1-1from the traditional landline model to other alternate access means.  The experience of wireless location issues and those associated with VoIP as well as future additional alternatives all demonstrate the need for adequate research and development prior to marketing as well as a fair assessment of the impact upon current public safety funding sources , dedicated to maintaining 9-1-1 systems. The NENA document cites the regulatory environment as at least a contributing cause of the problem. NOTE:  The document also seeks to offer funding information ref IP 9-1-1 Infrastructure. (see 3.3 – 3.4.2)
Executive Overview

The current funding model for 9-1-1 service has maintained its regulatory nature, but the perception of 9-1-1 service by the public has changed from an optional service to an expected public good. The public expects to have 9-1-1 service on a VoIP or mobile phone with the same level of reliability as the 9-1-1 service they have on their wireline phone. However, the current funding model is obsolete. The conundrum is how policy makers should develop both a legal and public policy framework for 9-1-1 service that will accommodate a variety of communication services, irrespective of their regulatory classification or legal definition. The solution is a new construct. The funding methodology for this framework should mirror direct IP telephony, recognizing the data-centric migration of the nation’s 9-1-1 network. The creation of a market-oriented paradigm that better reflects the dynamics of the telecommunications industry may be an appropriate backdrop for the new regulatory framework. A complementary and reciprocal dialogue between the Federal Communications Commission (FCC) and Emergency Services1 should determine the regulatory framework for 9-1-1 interconnection by VoIP providers. Public Safety Answering Points (PSAPs) may assess the financial impact of VoIP by analyzing the collection and distribution of 9-1-1 service fees and by identifying short-term and long-term operating costs.

NENA also asserts: Any new 9-1-1 infrastructure should be built on Internet Protocol (IP) technology 2. Today’s enhanced 9-1-1 funding model is based on assumptions that are no longer applicable in today’s telecommunications market. Finally, the business plan for an IP based 9-1-1 infrastructure needs to provide both capital and operating funding, and from a service provider’s perspective, have an acceptable rate of return. Finally, it is imperative that a universal service mechanism for rural and low-income support areas be included in a VoIP funding model to implement 9-1-1 in areas currently without 9-1-1 service. 
Project 41 Note:  while supporting the long overdue need for every Authority Having Jurisdiction (AHJ) to redefine its funding paradigm, the actions of industry also raise concerns.  Regardless of the business needs of any entity seeking to provide access to 9-1-1, the duty should be theirs to match the quality expected by the public, the responders and the PSAP. It seems almost unnecessary to assert that part of the development and marketing strategy of such entities should have included this fundamental element, delivery of useful location data to the PSAP, without additional cost to the PSAP.
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The NENA document continues: 
2.1 Purpose and Scope of Document

The purpose of this document is to provide Emergency Services with a strategic planning tool to assess the potential financial and regulatory impact of VoIP. Included in this document is a broad planning methodology that PSAPs can use as a conceptual framework in developing their own strategic approaches to the potential financial and regulatory impact of VoIP.

2.2 Reason to Implement - The strategic response suggested in this document is an action plan for VoIP 9-1-1 that assesses the financial implications of VoIP and presents strategic responses to potential regulatory action. Technology is evolving at a rapid pace; IP convergence, and its progeny VoIP, represents the next revolution in telecommunications. VoIP 9-1-1 action plan is an appropriate strategic framework through which “what if” questions can be considered and the financial implications and impact of VoIP regulatory can be evaluated.
2.6 Acronyms/Abbreviations

The following Acronyms/Abbreviations are used in this document:

CLEC Competitive Local Exchange Provider

FCC Federal Communications Commission

ILEC Incumbent Local Exchange Carrier

IP Internet Protocol

LATA Local Access and Transport Area

NANPA North American Numbering Plan Administration

PRI Primary Rate Interface

PSAP Public Safety Answering Point

PUC Public Utility Commission

TCP/IP Transmission Control Protocol/Internet Protocol

URL Uniform Resource Locators

USF Universal Service Fund

VoIP Voice Over Internet Protocol

In addition to the commonly used acronyms and abbreviations listed above, this document introduces a number of new terms and definitions related to a discussion about VoIP. The reader may be unfamiliar with these new terms and definitions so additional information is provided below:

The following new terms are included in this document:

Access Provider An access provider is any organization that arranges for an individual or an organization to have access to the Internet 

Circuit-Switched Networks

Circuit-switched is a type of network in which a physical path is obtained for and dedicated to a single connection between two end-points in the network for the duration of the connection. Ordinary voice phone service is circuit switched.
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The following new terms are included in this document 

Network Layers Model The OSI, or Open System Interconnection, model defines a networking framework for implementing protocols in seven layers. Control is passed from one layer to the next, starting at the application layer in one station, and proceeding to the bottom layer, over the channel to the next station and back up the hierarchy. In ascending order the layers are: physical, data link, network, transport, session, presentation, and application.
Packet-Switched Data Networks

In telecommunications, packet-switching is the now-dominant communications

paradigm, in which packets (units of information carriage) are individually routed between nodes over data links which might be shared by many other nodes. In packet switched networks, such as the Internet, the data is split up into packets, each labeled with the complete destination address and routed individually.

3 Operational Descriptions
3.1 Potential Funding Model

3.1.1 Understanding the evolution of VoIP - The diffusion of VoIP is likely to introduce a variety of communication services based on new business models. Emergency Services needs to understand where VoIP is going technically in order to comprehend the funding and regulatory ramifications of VoIP for 9-1-1 services. The inevitable conclusion is that the country’s 9-1-1 system requires work in order to keep up with the enormous changes in technology. The whole world is becoming more data-centric, necessitating a fundamental change to the 9-1-1 system.
3.1.2 VoIP and 9-1-1 telecommunications services

Since the Telecommunications Act of 1996, the structure of the telecommunications environment has become less regulated and more responsive to consumer and market driven influences. This environment will be a major contributor to forming a funding model for VoIP 9-1-1. A potential scenario is for VoIP entities to operate as service providers… replacing individual subscribers as end users in the emerging VoIP funding model. The provisioning of 9-1-1 service would become a value added feature available on any number of a multitude of devices. VoIP may be just one application among many available information and telecommunications services providing 9-1-1 service. The provisioning of 9-1-1 service fees to maintain the 9-1-1 network has historically operated on a prepaid basis. In order to have the service you first had to pay for it, but the perception of 9-1-1 service has become that of a ubiquitous public good. With wireless telephony, consumers expected 9-1-1 service to be a feature of the cellular network due to the ubiquitous nature of wireline 9-1-1 service. The exceptional service delivery that originated with wireline 9-1-1 has transcended the specific application, and has come to be expected by the public with all forms of telephony.
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3.1.3 The duality of VoIP 9-1-1 infrastructure

As 9-1-1 service has evolved from analog to digital delivery, the 9-1-1 infrastructure system has migrated from a single integrated regulated operation into a system comprised of two components, a telephony portion consisting of regulated and non-regulated industries and a governmentally operated portion made up of an array of governmental functions that support the individual PSAP.

3.1.4 The regulatory conundrum of VoIP

U.S. policymakers face a predicament with VoIP as one of the new Internet Protocol (“IP”)-centric services, applications, and facilities. The conundrum is whether or not policymakers incorporate VoIP into the nation’s pre-existing legal and public policy construct or create a new paradigm? VoIP providers have different business models and service delivery approaches. The fundamental principal for any future funding model for VoIP should include a fair and equitable way to deliver 9-1-1 service fees. With VoIP, the handset may not be in a fixed location. As a result, the nomadic quality of VoIP needs a funding model that acknowledges the portability of VoIP devices.
Project 41 Note:  The issues raised here regarding the concerns of VoIP service providers regarding regulation and funding equality are interesting and well developed. However, the Public Safety Community must be cautious about being viewed as supporting any particular approach. The need for a funding paradigm change is apparent and unfortunately a very slow process at the state level; it is likely that states will seek to have some influence in this arena and the PSAPs will have to cognizant of what the state position is and if such a position conflicts with any of the information within this document.  Public safety is entitled to financial support from all the entities that seek to market accessibility to 9-1-1 services through a process that is fair, equitable and expandable based upon volume, without additional statutory changes. 

3.1.5 A “layers approach” for VoIP regulation

The policy framework embodied in our existing communications law is often called “stovepipe” regulation. That is because there are distinct technology-based and functionally driven regulations that apply in a disparate fashion, depending on the services classification. In formulating a new public policy framework for VoIP and 9-1-1 service, perhaps a “layers approach”3 towards IP networks should be considered. Labeled the Network Layers Model, this approach calls on policymakers to adopt a comprehensive legal and regulatory framework founded on the Internet’s horizontal network layers. A benefit of this approach for Emergency Services may be to increase PSAP operational efficiencies by developing a methodology to address the public policy issues surrounding not just VoIP 9-1-1 services fees, but also the entire 9-1-1 cost structure. The optimal solution for the VoIP conundrum is to turn it around and begin

to adapt our institutions to the reality of how the Internet is fundamentally changing the very nature of business and communications.
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3.1.6 Horizontal networks and vertical rules

Instead, policymakers should at least consider a new public policy framework that regulates along horizontal network layers, rather than legacy vertical silos, artificially separating communications related services, networks, and industries from each other. A fundamental organizing principle of packet-switched data networks is the “protocol layering” concept. Networks employ different functional rules, or protocols, arranged in layered stacks. As technology has evolved, existing networks and markets have begun converging to common IP platforms. A potential solution may be to adopt a comprehensive regulatory framework that is at least cognizant of the Internet’s horizontal network layers. By using the layers framework as the overall organizing principle for the construction of a VoIP 9-1-1 funding methodology, a better technological fit may be achieved.
Previous regulatory action and its implementing rules have divided up the landscape based on traditional service, technology, and industry labels. Telecommunication regulations have failed to reflect the reality of the converging markets and networks, obliterating past service, definitional, technological, and geographic limitations. The Internet has been built and operated with layers-based concepts that likely will not change appreciably over time. The layers approach should be used as a flexible, dynamic conceptual tool. The recommendation for a regulatory model is one that is based on a market oriented paradigm. Policymakers should be looking at whether communications services are offered in workably competitive markets.

3.2 Funding for On-going Day to Day Operations

3.2.1 VoIP and PSAP operations

The FCC will be the agency responsible for creating the economic regulatory framework for VoIP and for determining the methodology for collecting 9-1-1 service fees. This process should be a complementary and reciprocal dialogue between the FCC and Emergency Services designed to mitigate the potential negative impact VoIP may have on PSAP operations and the traditional collection methods for 9-1-1 service fees. States are prohibited from regulating Internet service because of federal preemption, but specific state and local laws may still be applicable.

An appropriate starting point is to determine the financial impact that VoIP will have on Emergency Services:

􀂉 
The first step in this process is to have a complete representation of how the various states collect their wireline and wireless 9-1-1 surcharges, what constitutes an access line or its equivalent, and the method used to distribute those funds to PSAPs to benchmark the existing structure.

􀂉 
Second, it will be necessary for both states and individual PSAPs to identify what their short and long-term operating costs will be.
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3.2.1 VoIP and PSAP operations

􀂉 Third, the projected impact of VoIP on PSAP operations will also depend on market penetration rates for Broadband and VoIP. This information will help to accurately assess the financial impact of VoIP on 9-1-1 service. By comparing the patchwork of revenue methods that maintain current 9-1-1 operations to replacement estimates of VoIP for traditional circuit switched access line telephony, future funding parameters can be established. The financial impact of VoIP will be a function of VoIP’s future capacity.

3.2.2 Funding methodology for PSAPs

The acceptance and conversion of consumers to VoIP is still mostly unknown. VoIP service is not very price elastic and consumers will need to see a demonstrable value-proposition resulting from the deployment of VoIP based on next generation architectures. Currently, the funding methodology for VoIP 9-1-1 is in a formative stage. The right of states to tax or assess 911 services fees related to VoIP has not been completely resolved. We are still in the early adoption stage in the diffusion of VoIP technology. However, market penetration rates for VoIP are forecasted to increase dramatically. For example, Jupiter Research is projecting that 12.1 million households will have VoIP telephony services by 2009 4.   This necessitates the establishment of funding rules and expectations that meet PSAP operational funding needs.

3.2.3 Operationalizing a market-oriented paradigm: the I2 and I3 technical solutions 

The operationalization of the market-oriented paradigm should result in a complete replacement for current 9-1-1 systems and services. Furthermore, it will require a funding methodology that is consistent with the I2 and I3 technical solutions for 9-1-1 service and provide for a migratory funding path between them 5.  Similar to wireless technology, the nomadic nature of VoIP means that the entity receiving the money may not be the entity providing 9-1-1 to the end user. The goal of this process should be for PSAPs to proactively position their operations to be in line with an eventual funding methodology that is based on a market-oriented paradigm. The funding methodology for this paradigm should be functionally structured to mirror direct IP telephony, recognize the data-centric migration of the nation’s 9-1-1 network, and acknowledge local PSAP autonomy over call center operations and 9-1-1 call response handling.

3.2.4 Potential funding mechanisms

As part of the overall funding methodology, specific funding mechanisms should be established that are compatible and applicable to the Internet. The Internet is a growing association of interconnected networks; it has its own infrastructure and is more decentralized than traditional telecommunication industries. In addition, voice communication is not limited to the big carriers. It now includes wireless, wireline, telecommunications resellers, VoIP, and Internet access providers throughout the market place. 
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3.2.5 VoIP service provider

VoIP taxation may be tested against the concepts surrounding “nexus,” which is roughly defined as the level of contact an entity must have with a jurisdiction before it is subject to the tax rules of that jurisdiction. Lacking most of the requirements to operate a bulky, capital intensive, circuit switched infrastructure, a VoIP provider could limit its tax “footprints” to a small number of jurisdictions, reducing or altogether avoiding taxation.

3.2.6 Access Infrastructure Provider (AIP)

An alternative to the VoIP service provider model is the AIP. The AIP is the entity that provides the physical interconnection capability to the end user. If the AIP becomes the entity responsible for providing location determination, perhaps the AIP should also collect and remit surcharges since it is local, known, and often regulated.

3.2.7 Bandwidth metering

Metering refers to the practice of Internet Service Providers (ISP) charging consumers based on the amount of bandwidth their Internet use consumes. The primary pricing schemes adopted by broadband are flat rate pricing and pure duration-based pricing. A VoIP 911 funding mechanism would need to be worked into the evolving charging schemes for bandwidth.

3.2.8 General fund tax

The cost of a VoIP 9-1-1 tax may be met by VoIP providers, VoIP subscribers, or both. How much of the cost VoIP providers are able to pass on to consumers will depend on how closely the tax is related to marginal cost. In a competitive environment, producers set prices based on their marginal costs. It may be difficult in a competitive environment for VoIP providers to recover the cost of the tax from customers and they may be forced to absorb the tax or offer their services from offshore locations.

3.2.9 Surcharge on IP address

Understanding the Internet as an economic system is difficult to do because of its almost anarchic form. The original phone system was developed as a single network to provide only voice service. The Internet, on the other hand, is home to many applications, networks and has no billing infrastructure in place. Instead of users getting charged after they use the service on a usage-sensitive basis, they are charged a flat fee for some kind of connect charge. Establishing a VoIP 9-1-1 surcharge on an IP address would require enormous coordination between IP authorities and government bodies.

3.2.10 Surcharge based on telephone number

For decades, telephone numbers have been the single most visible communications identifier. However, phone numbers appear unlikely to maintain their central role because of increasingly inherent limitations. More than likely, phone numbers will be supplemented by e-mail style addresses (or URLs). Clearly due to their widespread use and their ability to be entered into a very limited user interface, phone numbers will continue to be important to come, but as end-to-end IP communications becomes more common, many of these entities will only be reachable by an email like identifier.
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3.2.11 National VoIP Universal Service Fund

The potential shrinking of a traditionally stable tax base may go far beyond creating new pressures on state and local taxing jurisdiction, but also threaten the very mechanisms that fund universal service. Consumer advocates argue that since high-speed Internet access is usually required to use VoIP services, people unable to afford broadband access could be the only ones to bear the burden associated with universal service funds. The Federal Universal Service Fund (USF), a telecommunications fund mandated to long-distance telecom companies in 1996 to subsidize Internet and telecommunications access, may be adaptable for VoIP 9-1-1. Almost as soon as USF became mandatory, long-distance carriers began passing the costs on to their customers. If VoIP providers can legally recover VoIP 911 surcharges from their customers, this solution has potential.

3.2.12 User (incident) fee

With this solution, a user fee would be assessed for each VoIP 9-1-1 call. While this approach would directly attribute the surcharge to individual VoIP users, potentially bypassing the VoIP provider, implementation would be problematic. In fact, the cost associated with this solution may outweigh any benefit to be derived from a VoIP 9-1-1 surcharge.

3.2.13 VoIP providers and 9-1-1 service fees

Even though uncertainty remains concerning the regulatory framework for VoIP, a step towards determining a planning direction for PSAPs may be to survey the actions of VoIP providers in regards to 9-1-1 service fees. VoIP providers already recognize that consumers want 9-1-1 service and acknowledge that regulatory fees associated with 9-1-1 service are a cost of doing business. VoIP providers are attempting to understand how PSAPs handle 9-1-1 operations and the impact that 9-1-1 service delivery has on their day-to-day business. Much depends on the type of facilities that a VoIP provider utilizes.

Some VoIP providers are currently collecting 9-1-1 service fees. However, which providers are collecting 9-1-1 service fees and to whom are the collected fees being remitted? A concern is that some VoIP providers are collecting 9-1-1 service fees and remitting them without a clear understanding of which PSAP would be providing Emergency Services. VoIP providers do not want to write checks to individual PSAPs. The preferred method identified in the NENA/VON agreement is a centralized approach for the collection and distribution of the funds.
3.3 Funding for Upgrading or Migration to the New IP Based 9-1-1 Infrastructure:

3.3.1 9-1-1 infrastructure and IP technology

It is assumed that any new 9-1-1 infrastructure will be built on IP technology 8.  This is because the current IP revolution in telecommunications is making traditional circuit switch telecommunications architecture obsolete as more and more major carriers migrate to IP platforms. As new communications services emerge that blend voice and data together, it is becoming increasingly evident that today’s 9-1-1 systems may not be able to handle these new services.
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3.3.1 9-1-1 infrastructure and IP technology

It is imperative that the 9-1-1 network consider migrating to a new technology platform to accommodate the ever-expanding suite of communications services from a myriad of devices. As most innovation in telecommunications is being done on IP platforms, it is only natural to assume the new 9-1-1 infrastructure will be IP based.

3.3.2 Telecommunications Act of 1996 and competition

The Telecommunications Act of 1996 ushered in a new era of competition in the local exchange market. The result has been the erosion of the traditional incumbent carrier’s market share and the reduction in the capital the incumbent has available for investment in new network infrastructure. Given the historical view of 9-1-1 not being a profit center, necessary 9-1-1 infrastructure improvements may have little chance of garnering any of these capital dollars. In other words, there is no business case for funding, investing, and building a new 9-1-1 IP based infrastructure. The result has been the erosion of the traditional incumbent carrier’s market share and the reduction in the capital the incumbent has available for investment in new network infrastructure. Given the historical view of 9-1-1 not being a profit center, necessary 9-1-1 infrastructure improvements may have little chance of garnering any of these capital dollars. In other words, there is no business case for funding, investing, and building a new 9-1-1 IP based infrastructure.
3.3.3 IP based 9-1-1 infrastructure

Telecommunications has become consumer driven and data-centric, requiring a new IP based infrastructure to support the network component of the 9-1-1 system. The business plan for an IP based 9-1-1 infrastructure should provide both capital and operational funding. Capital funding would be needed to plan for the migration from an antiquated analog 9-1-1 voice network to a new IP based 9-1-1 network component. In reality, the new IP based 9-1-1 infrastructure would expand the 9-1-1 system into a much larger Emergency Services data-centric network on which 9-1-1 would reside as an application.

3.3.4 Demise of fixed locations

Communications are no longer tethered to a fixed location. Wireless and portable devices abound. Increasingly, these devices are blending traditional voice telecommunications services with data from information services independent of a transmission medium. The separation of application (Voice over IP, Instant Messaging) from the transmission technology (copper wire, cable, wireless) and the blending or convergence of communications services makes the application of existing funding mechanisms difficult.

There is also a need for the new infrastructure to support mobile technologies and not always put the onus on the service provider. The technology used to provide location information for wireless callers is the wireless carrier’s responsibility. If there is an expectation that this caller location technology should be replicated for all mobile and nomadic technologies, then perhaps, it should be funded by 9-1-1 entities? 
Project 41 Note:  The burden to deliver useable location data should remain on the entity that has developed and marketed the service or disallow access through their service.
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3.4 Funding for 9-1-1 Implementation in Areas Where There is No 9-1-1 Service

3.4.1 VoIP as a low-cost alternative

The ability to draw from a universal service mechanism for high cost rural and low-income support areas should be included in a VoIP funding mechanism. Areas without wireline 9-1-1 infrastructure may be able to utilize VoIP technology as a way to bypass the extraordinary capital expense of a wireline 9-1-1 network and use a less expensive data network approach instead. The definition of the Universal Service concept should be expanded and the funding approach changed to match the needs of the 21st and beyond century to ensure that all citizens benefit from the technological advances offered by VoIP.

4 NEXT STEP ……

As Emergency Services professionals, we know that the current 9-1-1 funding model is inadequate to upgrade 9-1-1 infrastructure. Furthermore, there is uncertainty and confusion about the components that should be included in a potential VoIP 9-1-1 funding model. Maintaining day-today PSAP operations and planning for a migration to an IP based 9-1-1 infrastructure will require both capital and operational funding, but each PSAP will need to develop its own strategic plan for VoIP 9-1-1 and other emerging IP based technologies. Although there is uniformity with technology standards, local PSAP operational autonomy will necessitate that decisions and plans be reached on an individual basis. What is paramount, however, is that as Emergency Services professionals, we do not loose sight of the common goal, maintaining current 9-1-1 systems as we plan for truly ubiquitous IP based 9-1-1 service.
