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The following Tier 1B design proposal is intended to address several issues facing practical implementation of Public ENUM in 1.e164.arpa.  Primarily this contribution is designed to start discussion regarding an alternative solution to E.164 telephone number end-user subscriber authentication and to minimize potential dispute resolution proceedings.  A general position paper regarding a market-based approach to Public ENUM is under development and will further expand upon concepts presented here. 
The process for transforming resources once considered commons to resources with private property rights has a long history in the United States highlighted by the Abraham Lincoln signed Homestead Act of 1862.  Although telephone numbers have officially existed as commons or a public resource until this time, our society’s use of telephone numbers has transitioned to usage that is more akin to private property.  Portability of telephone numbers at the direction of the end-user subscriber is one of the biggest factors contributing to rights associated with E.164 telephone numbers effectively moving in this direction (see reference 16).  This shift toward subscriber rights becoming private property will take yet another step forward with the advent of the 1.e164.arpa Tier 1B registration process.  A body of regulatory and academic work over the past half century cited below documents the advantages of assigning property rights to scarce resources in conjunction with encouraging open markets.  This private property rights approach to scarce resource allocation is shown to have multiple societal benefits over maintaining a commons approach to public resource allocation.  Ronald Coase won the 1991 Nobel Prize in Economics for his work surrounding a policy paper he wrote for the FCC in 1959 regarding open markets, property rights versus commons and the natural optimal solutions that can emerge to settle disputes.  Coase Theorem predicts optimal societal outcome through well defined property rights and open markets for scarce resources.
Based upon the research listed below and my business experience, it is my assessment that acknowledging end-user subscriber rights associated with E.164 telephone numbers and allowing those rights to freely trade in the open market place is the missing piece to usher in the optimal design for society of the Tier 1B and ultimately 1.e164.arpa Public ENUM.  Without going into the lengthy details of all aspects of the market-based proposal, this proposition is based upon adding two elements to the Tier 1B design consisting of (A) null records and (B) open markets to trade end-user subscriber rights to E.164 telephone numbers.  The following illustrates how the Tier 1B could be designed and how related operational policies could work to solve authentication, dispute resolution and other issues.
A. Null Records: On day one of Tier 1B introduction but before actual NAPTR lookup operation (e.g. January 1, 2007, pre-commercial launch), all NANP numbers could be represented by a record in the Tier 1B starting with a default null registration (e.g. John Doe) for the subscriber and an inactive but carrier provisionable NAPTR to enable carrier ENUM.  The right for a given carrier to provision the carrier NAPTR associated with any particular “John Doe Null Registrant” number could be tied to existing databases containing carrier-of-record or responsible organization information.  Ultimately, choice of the carrier for the number will still reside with the end-user subscriber but the end-user selected carrier for the number could have exclusive rights to provision the carrier NAPTR under all possible states of end-user subscriber Tier 1B registration status.

Prior to the commercial operation day (e.g. July 1, 2007, commercial launch), the registry could be open for preliminary registration where PSTN subscribers can substitute their subscriber information (publicly or privately) for the "John Doe" registration.  For example, as an end-user subscriber, during this pre-commercial launch period I could work with my carrier, ENUM Registrar or both and change the null registration of "John Doe" to Jay Carpenter.  This pre-commercial launch registration could appear to the public as either Private Registrant or Jay Carpenter depending on my directive to the ENUM Registrar of my choice.  This creates three possible states of registration associated with all NANP E.164 telephone numbers prior to commercial operation of the Tier 1B.  Any E.164 NANP telephone number would appear to the public as either, John Doe Null Registrant, Private Registrant or Public Registrant (Jay Carpenter for my telephone numbers if I select public registration).  This pre-commercial launch registration would be based upon subjective evidence of subscribership but would buffer end-user subscribers from immediate and possibly disputable objective existence of subscribership as proposed in other authentication and registration methods.  This pre-launch period allows all interested parties to view and settle end-user subscribership issues prior to commercial operation of 1.e164.arpa.  Authentication in this case is enhanced by time, possible public posting of a claim of subscribership and any registration fees associated with changing the Tier 1B registration from the default state of “John Doe, Null Registrant”.
B. Open Market for Subscriber Rights:  During this period leading up to commercial operation of the Tier 1B, indications of interest for trading subscriber rights could be publicly open for all NANP telephone numbers.  For example, during this preliminary period, I might submit an indication of interest to purchase rights to 1-800-746-7288 (1-800-SHOP-AUTOS) or 1-5XX-529-2277 (1-5XX-JAY-CARPENTER) and/or 1-(9XX)-JAY-CARPENTER.  Multiple consumers could be interested in the same or similar telephone numbers.  For example, by substituting a “K” for the “J” in the prior examples, all the Kay Carpenters in the market might be competing with me and all other Jay Carpenters for the same set of telephone numbers.  Therefore, the greater the set of telephone number choices available at the outset, the more efficient and active will be the market.  Also, the greater the choices the greater the awareness is likely to be for initiating 1.e164.arpa.

On day one of commercial operation (e.g. July 1, 2007), all incumbent NANP E.164 subscribers could have the choice to accept an indication of interest to purchase the subscriber rights to their telephone number or continue to be the end-user subscriber for the number.  Subscribers accepting a bid for the subscriber rights will be entitled to receive payment less any transaction fees and/or government assessment.  The Tier 1B registration would then transfer to the successful bidding subscriber after an appropriate transition or aging period.  This aging period can be designed to serve as a safeguard to further protect incumbent end-user subscribers from unauthorized public ENUM registrations and provisioning.  

In the examples above, the subscriber for 1-800-746-7288 (1-800-SHOP-AUTOS) might choose to accept my offer (less tax and transaction fees) and transfer the telephone number to me or ignore all bids and continue using the number.  The default position for all subscribers would be to do nothing and continue using their telephone numbers as they have in the past.  Any or all NANP subscribers could be oblivious to the process or choose to ignore the introduction of 1.e164.arpa under this model and communication would carry on as in the past but with the addition of carrier ENUM service through 1.e164.arpa (private ENUM is well underway today without involvement by end-users).  There would however be at a minimum a strong set of incentives in place for all to take notice of the process.  My opinion is most subscribers will understand the announcement "your telephone number might have worth and here is where you can find information about its value (i.e., 1.e164.arpa)".  Under today’s public ENUM proposals, the message to the consumer is closer to “we are rolling out a new set of high tech services but you have to register your telephone number first, pay fees, pay taxes and tell us what you want before you can enjoy them".
This model addresses many of the inherent stumbling blocks associated with the transition from the subjective state of subscribership under commons that exists today in the PSTN environment to the objective state of subscribership that is necessary for the IP centric public ENUM system to function.  This proposal represents a break from the past.  The list of academic and regulatory references below addresses how a transition to a market-based model for scarce numbering resources that were allocated on a commons model can occur and can result in advantages and opportunities for all.  Designing the Tier 1B with a market-based approach using null registrations can be win-win-win...
(see general references on the next page)
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This paper examines models for new license holders to relocate incumbents to make efficient use of the radio spectrum.  The paper concludes that incumbent license holders can be relocated efficiently when the new entrant is given the right to move the incumbent with compensation.  This model can reduce negotiation costs and promote efficiency when there is private information about spectrum values but good public information about the cost of relocating the incumbent.  At the time the paper was published, Professor Peter Cramton was with the Department of Economics at the University of Maryland and Evan Kwerel and John Williams were with the FCC Office of Plans and Policy.  
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[7] Hazlett, Thomas W. “Wireless Craze, The Unlimited Bandwidth Myth, The Spectrum License Faux Pas, and the Punchline to Ronald Coase’s ‘Big Joke’” (paper)” Working Paper (2001)

Reference item summary:

http://www.aei-brookings.org/admin/authorpdfs/page.php?id=463
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[10] Faulhaber & Farber, “Spectrum Management: Property Rights & Commons (presentation)” 2002 Faulhaber & Farber, “Spectrum Management: Property Rights & Commons (written comments)” 2002 [1] Gerald R. Faulhaber and David Farber, “Spectrum Management: Property Rights, Markets, and the Commons.” Telecommunications Policy Research Conference Proceedings, 2003. 
Faulhaber was Chief Economist of the FCC from 2000-2001, and Farber was Chief Technologist of the FCC during those same two years.
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[13] Knisbacher, Mitchell, Jay Carpenter “FCC Forum on Toll Free Number Administration” Presentation to the FCC (2002)

Reference item summary:
http://www.fcc.gov/wcb/tapd/toll_free/AFTA.doc
[14] Spectrum Allocation: Property or Commons? Stanford Law School, Stanford, California, March 1st and 2nd, 2003. 


Reference item summary:
http://cyberlaw.stanford.edu/spectrum/
[15] Manheim, Karl and Lawrence Solum, “The Case for gTLD Auctions: A Framework for Evaluating Domain Name Policy” Loyola Law School (Los Angeles) Public Law and Legal Theory Research Paper No. 2003-11, (2003)

Reference item summary:

http://ssrn.com/abstract=388780
[16] Haucap, Justus “Telephone Number Allocation: Property Rights Approach” European Journal of Law and Economics, 15: 91-109, (2003)

Reference item summary:

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=313339
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Reference item summary:

http://www.mises.org/fullstory.aspx?Id=1662
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Reference item summary:
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Reference item summary:
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Reference item summary:
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Reference item summary:
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[23] Australian Telephone Number Auction Website “Smartnumbers” 2005
Reference item summary:
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[24] Stastny, Richard “Addressing & Numbering Strategy in IMS World” blog entry for Saturday, December 17, 2005 
Reference item summary:
This blog entry highlights the need for a numbering strategy that is simplified for the consumer yet accommodates IP communication.
http://voipandenum.blogspot.com/
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