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EXECUTIVE SUMMARY

1.0
Introduction (Mission and Scope)

(From April 26, 2001 Conference call – Consensus agreement)

The North American Numbering Council agreed to create task force for the purpose of comparing North American Numbering Plan (NANP) expansion, based on the Industry Numbering Committee’s report, against development and implementation of a selection of credible numbering optimization measures.  At the inaugural meeting of this task force, comprised of a roster of active participation of both state regulators and industry members, the following Mission Statement was approved:

“Development of a report that both analyzes the benefits and addresses the lead times, implementation, and costs (both monetary and societal) of number conservation/optimization techniques that may extend the life of the NANP as well as those of NANP Expansion.”

The scope of this report is reflective of the state of technology extant at the time it was written.  It may be  acknowledged that if thousands-block numbering pooling delivers on its early indications to delay NANP expansion, future innovations may make other unforseen options available.

2.0 List of Reference Documents

	Document Source
	Title
	Date

	Industry Numbering Committee (INC)
	INC Recommended Plan for Expanding the Capacity of the North American Numbering Plan
	December 13, 2001

	
	
	

	INC 
	Guidelines for the Administration of Telephone Numbers, 

INC 01-0515-028
	May 15, 2001

	
	
	

	INC 
	INC Report on Unassigned Number Porting (UNP),

INC 01-0108-027
	January 8, 2001

	
	
	

	NRO WG


	Numbering Resource Optimization Working Group Report –

Individual Telephone Number Pooling (ITN Pooling)
	October 13, 2000

	
	
	

	California Public Utilities Commission
	California Customer Opinion Survey, CAPUC Office of Ratepayer, Rulemaking 98-12-014
	August 31, 1999

	
	
	

	INC 
	Uniform Dialing Plan, INC 97-0131-017
	July 1998


3.0
Background and IMG Workplan

4.0
NENO Assessment Criteria

In evaluating each of the alternatives under study, the NENO IMG adopted a standard format with which to report is findings.  This format included five major headings which were used in reporting the relative merits of each alternative.  These headings included Availability, Major Requirements for Implementation, Projected Impact on the NANP, Relative Costs, and Other Considerations.  These headings formed the basis of the assessment criteria used by the IMG to both determine whether each alternative was truly an optimization measure and to compare one with another.  A description of each criteria, and rationale for its use, is provided below.

4.1
Availability

This criteria item was used to determine the potential scale of deployment of the alternative under study, specifically, when and where could the measure be deployed and whether there are any prerequisites required for implementation.  Answers to these questions were deemed important to determine whether a particular optimization technique would be widely available, or applicable only in certain areas and under certain conditions.  It was also important to know if the deployment of a particular alternative required the presence of a supporting technology or administrative measure.

4.2
Major Requirements for Implementation

Information regarding necessary network modifications, hardware/software additions or changes, changes to process flows, regulatory mandates or other significant deployment requirements was deemed critical in estimating both how quickly the measure could be deployed and how many resources would be required.

4.3
Projected Impact on the NANP

It was generally acknowledged that not all of the alternatives under study had the same potential for extending the life of the current NANP or its sub-elements.  To address this situation, the IMG attempted to devise a means by which the potential impact of each alternative could be measured.  In many cases, this involved developing a model for estimating new Central Office Code consumption in one or more NPAs (assuming that the measure had been implemented), and then performing a comparison with historical code demand in those same NPAs to estimate the potential savings (in percentages) in future consumption.  For some of the alternatives, such as Individual Telephone Number Pooling and Rate Center Consolidation, the results of this limited study could be expanded to project the impact on the entire NANP.  For other alternatives, such as Fixed Boundary Overlays and Geographic Splits, however, the projection could only be made at the NPA level, since these solutions would only be applied in some areas.

4.4
Relative Costs

Although the IMG initially planned to identify and compare actual costs of implementation of each alternative, it subsequently decided to perform a more-simplistic relative cost comparison.  This was deemed appropriate since actual vendor costs are not available for most of the options under study, most carriers treat internal cost information as proprietary, and it was generally acknowledged that different carriers incur differing levels of cost for the services they offer.  Instead the group developed a scale, with 1 being the least expensive and 5 being the most expensive, and attempted to reach consensus on assigning a value to each of the alternatives.

4.5
Other Considerations

This final criteria is intended to identify significant benefits, detriments, efficiencies, deficiencies and other miscellaneous influencing factors that should be considered in the implementation of any of the alternatives.  The list of factors for a given item is not to be considered as all-inclusive, but rather represents the perspective of various contributors as to the key advantages and/or disadvantages in moving forward with deployment.

4.6 SIMULATION GUIDELINES

In conducting any simulations to obtain a measure of the impact a given optimization measure may have on delaying the advent of  NANP exhaust and consequent expansion, the NENO has agreed to the following guidelines. 

It must first be understood that measuring the impact of an optimization measure relies on the application of balanced samples using NRUF data and other criteria, such as whether competition is nascent or mature in a given area .  It is also important that the geographic area of coverage (rate centers, NPAs, MSAs, etc) being assessed is truly representative of market conditions.  Care should be taken to avoid basing data on any unique business climate or economic event. Consideration should especially be given to how many carriers serve the area  and the size and number of rate centers affected.  NRUF data should be used from like points in time (e.g., Feb 2001 and Feb 2002) with a minimum interval of one year. In addition, should an attempt be made to compare one optimization measure against another, it is critical that any data used by the NANPA be applied in the same manner in order to have an accurate basis for comparison.

5.0 Optimization Measure Descriptions (Include descriptions of each measure, etc. per our agreed template.  This only should include the measures that NENO has agreed meet our criteria for consideration.  Other measures/techniques considered but not kept should appear in the Appendix.)

5.1
Rate Center Consolidation 

A Rate Center is an area that uses a common surrogate call origination or termination point when determining point-to-point local or toll calling charges.  Rate Centers are known by their Rate Center Name (e.g., Topeka Greenfield) and the point used to define their location is a Vertical and Horizontal Coordinates (V&H Coordinates) expressed in a paired number value (e.g., 07122-04389).  Rate Centers are used within the assignment, routing and rating/billing databases in the telephone industry.  With few exceptions, every geographic telephone number in the North American Numbering Plan (“NANP”) is associated with one and only one Rate Center.

Rate Center Consolidation, as the name implies involves aggregating two or more rate centers into a single rate center so that a local service provider can use a single numbering resource unit (NXX or NXX-X ) to serve any customer in the combined area rather than requiring numbers from separate NXXs to serve customers in each of the rate centers that were combined. When combined, these adjacent geographies are identified by one Rate Center Name and use only one set of V&H Coordinates.

5.2 D DIGIT RELEASE 

The current definition of a NANP Public Switched Telephone Network (PSTN) number is two codes (an area code and a central office code) of three digits each and a station code of four digits, totaling ten digits.  The ’D’ digit is the fourth digit in that stream of 10 digits.  It is the first digit in an NXX code, e.g.,. in 816-342-1254 the ’3’ is the D digit.  Currently, the value of the D digit can only be a number from 2-9; the values of 0 and 1 may not be assigned in this position.  The result of this restriction is the elimination of 200 NXXs in the range 000-199  in each NPA for use within the PSTN.  D digit release would redefine the NANP format for the use of some or all combinations of the 0 and the 1 digits in the D position of a 10-digit number.  This could result in the addition of up to 200 NXXs for each NPA. 


5.3
1000 Block Number Pooling  BASIC DESCRIPTION
Thousands-block number pooling is a system for allocating numbers in blocks of 1,000 rather than 10,000.

Thousands-block pooling involves the allocation of blocks of sequential telephone numbers within the same NXX code to different service providers, and possibly different switches, within the same rate center.  All 10,000 numbers available in the NXX code are allocated within one rate center, but are allocated to multiple service providers in thousand-number blocks, instead to one particular service provider.  Allocations are accomplished via a Pooling Administrator, who coordinates the allocation of numbers to a particular service provider with the Number Portability Administration Center (NPAC) SMS. (In the Matter of Numbering Resource Optimization, CC Docket 99-200, June 2, 1999, NPRM, ¶ 137.)

5.4
FIXED BOUNDARY OVERLAY AS PREFERRED NPA RELIEF OPTION 

A fixed boundary overlay exists when more than one NPA code serves the same geographic area. In a fixed boundary overlay, code relief is provided by opening up a new NPA code which would serve the same NPA boundary area as the NPA(s) requiring relief. Mandatory customer number changes within the affected overlay relief area are eliminated. Per current FCC Order, mandatory 10-digit dialing is immediately required for all calls within the overlaid area and possible beyond the geographic boundary due to EAS. When a fixed boundary overlay is implemented, all NXXs in all affected NPAs are immediately available for assignment as it is assumed that any protected codes have been eliminated as part of the overlay.

There is more than one implementation method for an overlay presently documented in industry guidelines: e.g. concentrated growth overlay, boundary extension overlay, multiple NPA overlay, and combinations thereof.  This document focuses on the fixed boundary overlay relief method only.

5.5
Boundary Extension Overlay 

With a boundary extension overlay, the NPA requiring relief is adjacent to an NPA with spare capacity. The boundary between these two NPAs is eliminated, and spare NXX codes from either NPA are assigned within the new expanded boundary where relief is required. An appropriate use of boundary extension might be in a state or province consisting of two NPAs, where an NPA(s) has spare capacity.  This solution does not require a new NPA code.  Once completed, the boundary extension overlay takes on all of the characteristics of a fixed boundary overlay.

5.6
MANDATORY 10-Digit Dialing FOR LOCAL CALLS

Ten-digit dialing refers to the mandatory requirement to dial each of the 10 digits of an assigned telephone number (NPA-NXX-XXXX) for all local calling.  In a mandatory 10-digit dialing arrangement, every local call dialed will require 10 digits.  This is true whether the dialing party is dialing within the same NPA, known as the Home NPA (HNPA), or to a different NPA known as the Foreign NPA (FNPA).

There may be exceptions to 10-digit dialing with special access codes such as N11or 950 Carrier Access Code 
 dialing arrangements.  Special access codes will retain their current dialing patterns. 

As a number conservation measure, 10-digit dialing will facilitate the recovery of NXX codes that were previously protected
.  The 10-digit dialing pattern is required as part of other number optimization measures (e.g., D digit release, and overlays) and will be a necessary precursor to NANP expansion.  Implementation of a uniform 10-digit dialing pattern will require all end user customers to dial the same number of digits for local calls whether they are in their HNPA or a FNPA.  

5.7
Individual number pooling (ITN) 

Individual Telephone number pooling is a process by which each of the 10,000 numbers in a central office code (NXX) are individually allocated within a rate center
.  All service providers operating in a given rate center share these numbers from a common number administration system managed by a neural third party.

ITN pools are formed for the smallest geographic area (determined by the appropriate regulatory authority) used to distinguish rate boundaries and are referred to as a “rate center”.   ITN pooling relies, as a prerequisite, on the same network technology used to implement permanent Service Provider (SP) Number Portability specifically LRN and LNP..  

There are two approaches to ITN pooling.  In one approach SP’s maintain no inventory, in the other, all SP’s maintain a nominal inventory that is replenished on an ongoing, as needed basis.

5.8
Unassigned Number Porting  

Unassigned Number Porting (UNP) is the transfer of one or more telephone numbers
 from one LNP-capable service provider (donor) to another LNP-capable service provider (recipient) to serve the same rate center
 using Location Routing Number capability. 

The intent of UNP is two-fold:  1) to fulfill a specific customer request; or 2) to allow a service provider to establish a presence within a rate area (footprint).  Both of these applications rely on the use of numbering resources from another SP and presume that the request can be met with less than a full NXX or, in a pooled area, less than a thousands-block.  UNP is being proposed as an alternative method of obtaining numbering resources even if full NXXs or thousands-blocks are available from the NANPA or the PA respectively.
References:

1. UNP Business Rules developed by the UNP Ad Hoc Committee. September 2000

2. Report on Unassigned Number Porting by the Industry Numbering Committee, January 2001

3. Location Routing Number Assignment Practices, Industry Numbering Committee, INC 98-0713-021 July 13, 1998

4. Comments of state regulators

 5.9
Phased-in Overlays

Phased-in overlays initially provide numbering resources within a new NPA to a subset of carriers and eventually, all carriers. 

 These overlays are implemented in two distinct phases.  In the first phase, non-LNP capable service providers would receive NXXs from the new transitional overlay via NANPA while LNP-capable entities would obtain thousands blocks from the pooling administrator.  When a specific trigger event occurs, LNP-capable service providers would be assigned blocks from the transitional overlay. These overlays can be flexible as to the geography covered and should only be implemented where given conditions and assumptions exist.  

These overlays would only be used in areas where both of the following conditions are in place:

· pooling has been established for LNP-capable service providers,

· the area already qualifies for relief using existing industry nationwide guidelines. 

 Non-LNP capable service providers that meet the requirements for initial or growth code resources under existing nationwide guidelines would begin receiving NXX codes from the transitional NPA immediately upon its introduction.  LNP-capable service providers would continue receiving thousand blocks
 from the Pooling Administrator who would continue to receive NXX codes, again, pursuant to industry guidelines until the overlay becomes an all-services overlay when the first of any one of the following conditions is met:

1. The old NPA exhausts,

2. The first LNP-capable service provider or the Pooling Administrator is assigned number resources from the overlay, or,

3. Upon implementation of wireless number pooling.

In addition to the assumptions set forth immediately above, the following assumptions also apply:

i. States or the FCC should be precluded from initiating phased-in overlays under other circumstances or where the area does not qualify for relief in order to prevent any potential acceleration of NANP exhaust.

ii. No “take-back” of NXX codes, blocks of codes, or individual numbers would be permitted from non-pooling carriers, consistent with the FCC’s tentative conclusion

iii. Permissive ten-digit dialing in both the old and overlay NPAs would commence no later than the assignment of the first NXX code from the new NPA to a non-LNP capable service provider

iv. The mandatory ten-digit dialing requirement could be waived until the Pooling Administrator or an LNP-capable service provider receives an NXX code from the new NPA or, upon implementation of wireless number pooling, whichever is sooner.

v. State requirements for rationing in the old and new NPAs would cease upon the assignment of the first NXX in the phased-in NPA.

5.10
Transparent Numbers via Geographic Portability

Transparent numbers are numbers that can be assigned across a set of rate
centers within some to-be-defined boundary (e.g., an NPA)  through the use of a yet to be defined geographic portability technology. When assigned, numbers are associated with a specific rate center and serving switch through this technology, which allows rate center and switch information to be signaled independently of dialed number as necessary for call processing and billing.


As existing numbers are made geographically portable, carriers will manage numbering resources within the defined boundary as an aggregate and can assign any number whose NPA-NXX is associated in the LERG with any of the constituent rate centers to customers in any of those rate centers. Likewise, new numbering resources while having a nominal rate center association in the LERG, will be assigned based on utilization within the aggregate as a whole and may be used anywhere within that area.

5.11
Adminstrative measures

The FCC’s proceeding on Number Resource Optimization, CC Docket No. 99-200 initiated in June 1999, has resulted in a multitude of rules and requirements intended to “increase the efficiency with which telecommunications carriers use telephone numbering resources.” Among those requirements contained in two “orders” to date is a set of administrative measures that have been implemented, or are being implemented, by the industry to achieve that increased efficiency goal. 

· Uniform Definition and Categorization of Numbers – the Commission believes that uniform definitions for numbering use are essential for ensuring that numbering resources are used efficiently. It required and codified in its rules the adoption of six primary number categories for use by all telecommunications carriers in identifying their numbering inventories. In addition, the Commission recommended another eight secondary categories to be used in further defining a carrier’s resources. These defined categories are to be used in conjunction with the semi-annual reporting requirements and, presumably, will be major verification points during compliance audits. The primary and secondary category descriptions can be found in the glossary of the Industry Numbering Committee’s Central Office Code (NXX) Assignment Guidelines.
· Reserved Numbers – the Commission limited the time that a number may be held in reserved status for a customer to 180 days, after which the number would revert to the available category. In addition, it declined to allow for extensions to this reservation period. The Commission felt that this struck a balance between the needs of a carrier to serve its customers and the objective of improving the efficiency of number resource use.

· Mandatory Reporting of Carrier Inventories – the Commission mandated that all carriers that receive and utilize numbering resources report forecast and utilization data to the NANPA for the primary categories of numbers it has defined. The Commission believes that this will allow the NANPA to develop a comprehensive database on numbering resource demand, allocation, and use, thereby permitting it to accumulate a complete inventory of all numbering resources allocated to U.S. telecommunications service providers. Additionally, it will deter carriers from requesting and holding excessive quantities of numbering resources for which they have no immediate need. 

· Specific Record-keeping Requirements for Audit Purposes – the Commission requires carriers to maintain internal records of their numbering resources for the additional eight subcategories of numbers they defined in addition to the five categories which they must report. Carriers should maintain this data for a period of not less than five years.

· Verification of Need for Numbering Resources – the Commission adopted a more verifiable needs-based approach for both initial and growth numbering resources that is predicated on proof that carriers need numbering resources when, where, and in the quantity requested. Applications for initial numbering resources must include documented proof that (1) the applicant is authorized to provide service in the area for which the numbering resources are requested and (2) the applicant is or will be capable of providing service within 60 days of the numbering resources activation date. This includes a more stringent certification of technical facilities readiness requirement. Applicants for growth numbering resources must meet utilization thresholds and Months-to-Exhaust criteria for each rate center in which they are seeking those resources. Carrier utilization thresholds, set initially at 60%, are to be increased by 5% annually until they reach 75%. Some state commissions with delegated authority to do so have already set the utilization thresholds at the Federal maximum of 75%. 
· Sequential Number Assignment – the Commission adopted a flexible requirement which mandates that carriers first assign all available telephone numbers within an opened thousands-block before opening another thousands-block, unless the available numbers in the opened thousands-block are not sufficient to meet a customer request.

· Reclamation of Numbering Resources – the Commission delegated to state commissions the authority to investigate whether a code holder has begun the activation and assignment of resources that have been allocated to it. The state commission can direct the NANPA to reclaim the code if activation and assignment has not begun in a specified time frame.
· Compliance Audits – the Commission believed it was necessary to supplement the need verification measures and data collection requirements that they have required, and therefore adopted a comprehensive audit program to verify carrier compliance with federal rules and orders and industry guidelines. 
It should be noted that the FCC’s NRO docket remains an open proceeding with a Third Report and Order expected in the near future. This and any subsequent orders may yield additional measures that are administrative in nature to further optimize the use of numbering resources.

6.0
Description of the INC Recommended Plan for Expanding the Capacity of the NANP

NENO reviewed and discussed the Industry Numbering Committee (INC) Recommended Plan for Expanding the Capacity of the NANP published in December 2001.   The complete INC report and supporting documentation is available on the ATIS web site at http://www.atis.org/atis/clc/INC/Incdocs.htm.  

The following sections are very abbreviated excerpts and intended to only give the raw essence of the plan.

6.1
 Recommended NANP Expansion Plan Format

The INC Recommended NANP Expansion Plan adds a fourth digit to the end of the NPA field and an additional digit to the beginning of the Central Office code field, resulting in a twelve-digit numbering plan. The expanded format will be as follows:

NXX(X) + (X)NXX + XXXX

· NXX (X)
a four digit NPA with (X) the additional digit

· (X)NXX
a four digit Central Office Code with (X) the additional digit

· XXXX

a four digit line number

Here, the value

· N represents digits 2 through 9, and

· X represents digits 0 through 9 

Note: The new F Digit (sixth digit of the expanded plan) takes on the values of 2 through 9 to allow a future expansion effort if and when needed.

6.1.1 Plan Capacity

The existing NANP format (NXX NXX XXXX) provides 6.4 billion numbers (800 x 800 x 10,000).  The expansion plan increases the number of NPAs from 800 to 8,000 and the number of Central Office codes from 800 to 8,000.  The quantity of numbers available with this option is therefore:

NXX(X) + (X) NXX + XXXX = (8,000 x 8,000 x 10,000) = 640 billion numbers

The expansion plan provides approximately a 100-fold increase in the quantity of available numbers relative to the existing NANP total of 6.4 billion.  Within each NPA, the addition of 7200 Central Office codes increases the quantity of numbers in the NPA by 72 million.

6.1.2
Transition

The INC has investigated three different transition methodologies and recommends that the transition to the new plan be a two-digit simultaneous expansion.  The existing ten-digit NANP number would be expanded to twelve digits during a single transition.

Since it is possible to implement the two-digit format changes in separate phases, policy-makers may choose to implement only one digit of the expansion until necessity requires more. In any case, the transition options offer policy-makers flexibility in addressing the many considerations associated with such a significant change.

The INC report also defines the associated timelines and dependencies required to ensure a timely evolution to the expanded format.  Critical to NANP expansion is the recognition of the major activities essential for implementation.  The INC has identified these activities, and estimates that a ten-year lead-time is necessary.  In addition, the expansion plan requires that the historic D digit not be released prior to NANP expansion.  This is necessary so that during the transition both the existing and expanded NANP numbers can be dialed.

6.2 
Timing

The INC believes that the industry will require up to ten years to transition to the expanded NANP. A date certain for expansion needs to be set by regulatory directive with the necessary lead-time to accommodate industry expansion activity and public notification and training prior to the actual expansion date. The exact determination of the date of NANP exhaust and the related date of the implementation of the NANP Expansion Plan are not within the purview of the Industry Numbering Committee, but rather the NANPA and the appropriate regulatory authorities. In order to realize a ten-year implementation plan, it will be necessary to evolve North American telecommunications network(s) to eliminate any encumbrances to implementing the NANP expansion plan. 

6.3
Path Forward

The INC acknowledges that any NANP expansion plan entails major expenditures for, and modifications to, the North American telecommunications network.  Any expansion plan will also have a significant impact on all users.  For these reasons, it is anticipated by the INC that the national regulatory authorities in the NANP participating countries have a vested interest in creating policy directives required to ensure the timely implementation of NANP expansion for the benefit of all telecommunication users.  The INC intends that this report will enable adequate planning, execution, and seamless transition to NANP expansion when it occurs. 

6.4 NENO Remarks

[Does NENO want to make any comment on the INC recommendation?]

7.0
NENO Conclusions
NANP Expansion/


Number Optimization


April 2002








� Note that in some jurisdictions the terms “Rate Area” , “Rate Zone”,  Rate District”, or “Exchange” may be used instead of Rate Center. Also, some jurisdictions make use of a hierarchical structure in which a geography (e.g. a Rate Center) may be subdivided into Rate Districts or Rate Zones. In such cases numbering resource assignment must take place per the smallest subdivision of the hierarchy and these would be the fundamental elements subject to consolidation.





� “INC Uniform Dialing Plan, INC 97-0131-017, July 1998, p. 3, footnote 1”


� Protected codes are codes not available for use, typically because they are being used in close geographic proximity in an adjacent NPA or for special services (e.g. N11 codes).


� A Rate Center is an area that uses a common surrogate call origination or termination point when determining point-to-point local or toll calling charges.  Rate Centers are known by their Rate Center Name (e.g., Topeka Greenfield) and the point used to define their location is a Vertical and Horizontal Coordinates (V&H Coordinates) expressed in a paired number value (e.g., 07122-04389).  Rate Centers are used within the assignment, routing and rating/billing databases in the telephone industry.  With few exceptions, every geographic telephone number in the North American Numbering Plan (“NANP”) is associated with one and only one Rate Center.


� Which categories of numbers defined in the FCC's NRO order [In the Matter of Numbering Resource Optimization, Report and Order and Further Notice of Proposed Rulemaking, Commission 99-122, CC Docket No. 99-200 (rel. June 2, 1999), FCC 00-104]  would be subject to UNP remains to be determined.





A Rate Center is an area that uses a common surrogate call origination or termination point when determining point-to-point local or toll calling charges.  Rate Centers are known by their Rate Center Name (e.g., Topeka Greenfield) and the point used to define their location is a Vertical and Horizontal Coordinates (V&H Coordinates) expressed in a paired number value (e.g., 07122-04389).  Rate Centers are used within the assignment, routing and rating/billing databases in the telephone industry.  With few exceptions, every geographic telephone number in the North American Numbering Plan (“NANP”) is associated with one and only one Rate Center.





� LNP-capable entities can still apply for full NXXs, pursuant to industry guidelines under certain limited circumstances.





