[image: image1.wmf]NENO 

Issue #

Measure

Network Element

OSS

Operations Work

Billing

911

CPE

Customer 

Education

Revenue 

impacts

Social Costs

2

RCC

2

2

3

4

9

4

4

7

4

3

Transparent Numbers

8

9

8

8

8

7

7

2

6

4

D-digit release

6

5

7

3

8

4

2

1

3

Thousand block pooling

3

5

6

1

1

1

1

1

1

7

Fixed Boundary Overlay

2

1

2

2

3

3

3

1

3

8

Boundary Extension Overlay

2

1

2

2

3

3

3

1

3

9

Mandatory 10-d dialing

2

1

2

1

1

3

3

1

3

10

ITN

5

9

8

1

1

2

1

1

1

11

UNP

2/5

2/8

3/5

1

1

1

1

1

1

Admin measures

1

3

3

1

1

1

1

1

2

NANPE

10

10

10

10

10

10

8

1

10


Executive Summary (this must include conclusions)

Table of Contents

1. Introduction 

2. List of reference documents and reports 

3. Background and IMG Workplan

4. NENO Assessment Criteria

5. Optimization Measure 

6. NANP Expansion Plan description 

7. NENO Conclusions 

Appendix A  List of Participants
Glossary / List of terms and abbreviations 

EXECUTIVE SUMMARY

The North American Numbering Council (NANC) agreed to create a task force for the purpose of comparing North American Numbering Plan (NANP) expansion, based on the Industry Numbering Committee’s (INC’s) report, against development and implementation of a selection of credible numbering optimization measures. This decision resulted in the establishment of the NANP Expansion/Number Optimization Issue Management Group (NENO IMG) and the creation of this report.  
In evaluating each of the optimization alternatives, the NENO adopted a standard format with which to report its findings.  This format included six major headings: Basic Description, Availability, Major Requirements for Implementation, Projected Impact on the NANP, Major Cost Elements, and Other Considerations.  The sections under these headings formed the basis of the assessment used by NENO to both determine whether each alternative was truly an optimization measure and to compare one with another.
The NENO IMG acknowledged that not all of the alternatives under study had the same potential for extending the life of the current NANP.  To address this situation, the NENO IMG devised 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.  The present report uses numbering data as of April 2002 in these simulations.  It may be advisable to conduct ongoing simulations as new data is available since this should indicate the relative impact that a particular measure may have in the future and help to determine its cost benefit.  
The NENO IMG also decided to perform a relative cost comparison.  This was deemed appropriate since 1) actual vendor costs are not available for most of the options under study; 2) most carriers treat internal cost information as proprietary; and 3) it was generally acknowledged that different carriers incur differing levels of cost for the services they offer.  As a result the group identified nine major cost categories that were common to all of the optimization alternatives and described the cost drivers that were unique to each alternative for each category.  
This relative cost analysis is unique to this report as are many of the upgrades that have been inserted in the descriptive sections of the various optimization techniques.  In addition, some of the techniques included have never been described before. 
This report provides greater insight into the estimated high-level cost benefits that the different NRO techniques provide, in order to extend the life of the NANP resource.  The report provides simulation techniques and criteria to assist in evaluating future number optimization decisions on a relative cost basis. Given the complexity of the problem being addressed, there are no general answers or recommendations that can be made at this time. One or more measures may be combined for potential additional benefit dependent on existing conditions.  The NENO IMG did not look at the potential synergies, nor possible antagonistic effects of combining the various number optimization methodologies. However, this report’s approach and methodology should assist in evaluating future numbering resource optimization choices and decisions.
1.0 Introduction 

The NANP Expansion/Number Optimization Issue Management Group (NENO IMG) is a task force of the North American Numbering Council.  The NENO IMG undertook the challenge to examine number optimization measures in depth, and then compare their costs and net number conservation effect against the cost of expanding the NANP from 10-digits to 12-digits.  .  This effort includes defining the scope of each measure; the conservation effect on the NPA and the NANP (through a simulation conducted by the North American Numbering Plan Administrator); the advantages and disadvantages of each measure; and finally, the relative cost of each measure.  The NENO agreed to use the Recommendation within the NANP Expansion Report provided by the Industry Numbering Committee (INC), rather than conduct another lengthy analysis of NANP expansion.  In addition, the NENO IMG used other reports and reference material for creation of the number optimization templates. A complete listing of these documents is included in this report.

The first step in the analysis was the creation of each number optimization template.  The template contains the definition of the measure, as well as its availability or feasibility. In addition, the template requires impact assessment criteria, major cost elements, and other considerations to be taken into account for implementation of that particular measure. The NENO IMG then considered all the optimization measures currently under debate within the regulatory and industry arenas, and then incorporated the most current information into each template.  Initially there were a greater number of measures proposed that were not fully developed, and hence these measures were not included in this report.
  Initially, the working group developed the definitions, then populated the remaining sections.  Throughout this process the NENO IMG worked closely with the NANPA to assist in the simulation analysis.  Estimating the costs proved more challenging, and the NENO IMG eventually agreed to relative cost metrics.  Other factors, such as 911, were included since continuous smooth operation of emergency services were deemed to be essential.  

After the templates were completed, it was necessary to determine the relative cost of NANP expansion and the resulting net gain of numbers.  The gain in the numbering resource is measurable; however, assessing the cost is difficult.  It is generally acknowledged that the cost is commensurate with the gain, e.g., millions of newly available numbers carry a price.  However, it is debatable whether the costs associated with incremental number optimization represent savings in terms of actual costs and human factors when juxtaposed to NANP expansion.

Section 1.1 
(Mission and Scope) The North American Numbering Council (NANC) agreed to create a task force for the purpose of comparing North American Numbering Plan (NANP) expansion, based on the Industry Numbering Committee’s (INC’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 current state of technology. [It may be acknowledged that various factors, e.g., thousand-block number pooling, changing economic conditions, etc. may change the utilization of NANP resources.  In addition, future innovations may make other unforeseen number optimization measure options available.]

2.0  Reference Documents and Reports 

This list of references is background material for the various measures that are described in the Templates.  The reader is encouraged to go to these references for additional information.  Each report is a stand-alone document and represents the historical view of the optimization measure.  Therefore, it represents the best description of the measure at the point in time of the document issuance. This list is not intended to be all inclusive.
	Document Source
	Title
	Date

	FCC (Dkt. 99-200)
	In the Matter of Numbering Resource Optimization, FCC 01-362, Third Report & Order, Second Order on Reconsideration in CC Docket No. 96-98 and CC Docket No. 99-200
	December 28, 2001

	
	
	

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

	
	
	

	
	
	

	
	
	

	North American Numbering Council
	Big Picture Matrix – NENO 6 (joint contribution from SBC and Worldcom)
	January 16, 2001

	
	
	

	INC 
	INC Report on Unassigned Number Porting (UNP),

INC 01-0108-027
	January 8, 2001

	
	
	

	FCC (Dkt. 99-200)
	In the Matter of Numbering Resource Optimization, FCC 00-429, Second Report & Order, Order on Reconsideration 
	December 7, 2000

	
	
	

	NRO WG


	Numbering Resource Optimization Working Group Report –

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

	
	
	

	FCC (Dkt. 99-200)
	In the Matter of Number Resource Optimization, First Report & Order, DA 00-1616
	July 31, 2000

	
	
	

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

	
	
	

	NRO WG
	Modified Report to the North American Numbering Council

on NUMBER OPTIMIZATION METHODS
	October 21, 1998

	
	
	

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

	
	
	

	CLC  
	Report to the NANC:  Short Term Technical Alternatives to NXX Exhaust
	September 2, 1997


3.0
Background and IMG Workplan

The NENO IMG was created at the NANC meeting on October 17 and 18, 2000. The NANC recommended a process for examining viable options for preventing NANP exhaust and to develop methods utilizing unused numbers, before initiating NANP expansion. The intent was that these optimization measures could be looked at side by side, and either adopted or rejected in the larger context of all measures for optimizing use of the NANP. The NANC formed an Issue Management Group called the NANP Expansion/Number Optimization (NENO) to investigate, analyze and report on viable options for number resource optimization.

The NENO IMG developed a work plan that identified potential number optimization measures as summarized in the Mission & Scope statement shown in the introduction to this document. The NENO also agreed to build upon previous work.  By adding additional perspectives and techniques, including a simulation of the impact, NENO evaluated some of the major cost components and provided the results in this report to the NANC.

4.0
NENO Assessment Criteria

In evaluating each of the alternatives under study, the NENO adopted a standard format with which to report its findings.  This format included six major headings: Basic Description, Availability, Major Requirements for Implementation, Projected Impact on the NANP, Major Cost Elements, and Other Considerations.  The sections under these headings formed the basis of the assessment used by NENO to both determine whether each alternative was truly an optimization measure and to compare one with another.  A description of each heading, and rationale for its use, is provided below.

4.1 Basic Description

The information in this section contains a neutral description of the number optimization concept or technique. 

4.1
Availability

This section was used to determine the potential scale of development and deployment, when and where the measure has been or could be deployed, and whether there are any prerequisites required for implementation.  The availability and applicability of a particular optimization technique was considered. 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, process flow changes, 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.  To address this situation, the NENO devised 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 the projection was only applied to those NPAs where the relief was planned, but not yet implemented. 

The NENO agreed to guidelines in conducting simulations to obtain impacts of a given optimization technique: 

· 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.

4.4
Major Cost Elements 

Although the IMG initially planned to identify and compare actual carrier costs of implementation of each alternative, it subsequently decided to perform a more-simplistic relative cost comparison.  This was deemed appropriate since 1) actual vendor costs are not available for most of the options under study; 2) most carriers treat internal cost information as proprietary; and 3) it was generally acknowledged that different carriers incur differing levels of cost for the services they offer.  Instead the group identified nine major cost categories that were common to all of the optimization alternatives and described the cost drivers that were unique to each alternative for each category.  The NENO then summarized these costs in a comparison table (shown in Section 7.2) (find table) which assigned a cost ranking, on a scale from 1 to 10, to each alternative within a given cost category. The Major cost categories that were identified are as follows:

· Network Element: Costs associated with hardware and software used for routing and signaling calls through the Public Switched Network.  These generally include switching and SS7 signaling components.

· Operational Support Systems (OSS): Costs associated with augmenting and/or replacing software systems used for provisioning, operations and maintenance, as well as internal and external (common) databases.

· Operations Work: Costs associated with the work actually performed by telephone company personnel in implementation and ongoing administration of a given alternative.

· Billing:  Costs associated with modifying, augmenting, replacing and maintaining billing support systems.

· 911:  Costs associated with modifying, augmenting and maintaining 911 systems (e.g., PSAPs, databases, routers, etc.) to ensure proper handling of all calls to 911.

· Customer Premises Equipment: Costs associated with modifying, augmenting and/or replacing customer-owned equipment such as Private Branch Exchanges (PBXs), coin phones, auto dialers, and alarm equipment.

· Customer Education: Costs associated with informing the general public of upcoming changes to calling scope, digits dialed, applicable rates, etc.  This category also includes handling customer inquiries and complaints after implementation.

· Revenues:  Impact of a given alternative on carrier revenues.

· Societal Costs: General societal impacts, not necessarily limited to actual dollar expense.  This category also includes all consumers’ inconvenience and confusion. 

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 alternative 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.

5.0 Optimization Measure [CHECK THAT THESE MATCH THE LATEST VERSION IN THE TEMPLATES]

The following descriptions of each measure are derived from the Templates.  This only includes the measures that NENO has agreed are viable for consideration.  [Other measures/techniques considered but not kept appear in the Appendix.]

5.1
Rate Center Consolidation 

5.1.1
BASIC DESCRIPTION -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.

5.1.2
AVAILABILITY  - Only rate centers within the same state and LATA may be combined.  Rate centers can be combined across NPAs. 

5.1.3
MAJOR REQUIREMENTS FOR ITS IMPLEMENTATION – 

· Usually must be mandated by a state commission

· Industry participation/consensus

· Some changes to operational systems

· LERG changes

· Changes to V&H coordinates

· Changes in tariffs

· Timeline Development

1. Detailed implementation schedule

2. Network modifications 

3. Completion of CO Code Admin. Changes

4. Translations

5. Testing

6. E911 issues

7. Customer notification

8. Tariff filing and approval

9. Return of unused, duplicate numbering resources

5.1.4
PROJECTED IMPACT ON NANP
The IMG considered two approaches to estimating the impact of Rate Center Consolidation before settling on the one for which results are reported below.

The two general approaches might be used to estimate the impact of RCC on NANP exhaust. The first involves detailed analysis of individual geographic areas’ NRUF data, explicit assumptions concerning the scope of consolidation in each area, and interpolation of demands forecast in 1K blocks or CO Codes into individual telephone numbers. The second approach is to estimate a general CO demand deflation factor based on the changes in demand seen following previously implemented rate center consolidations. 

5.1.4.1
Estimation from NRUF Data (Not Selected)


The impact of RCC can be estimated from NRUF data through adjustments to forecasts for initial and growth blocks or Central Office codes (NXXs).

In estimating the number of initial blocks or codes needed by a new entrant to serve an NPA or needed by an existing carrier to expand its coverage, one block or code would be forecast for each of the combined rate centers instead of one for each of the previously existing rate centers that were consolidated.

Where forecasting growth of existing carriers, the forecasts for consolidated rate centers would be combined, and the appropriate threshold for new resources would be applied to the utilization calculated for the combined numbering resources in the set of rate centers that were combined. Since carriers forecast in units of thousands blocks or NXXs, existing NRUF data may complicate capture of the full impact of RCC on growth resources. For example, where a carrier forecast indicates a block is needed in each of two to-be-consolidated rate centers, it is not strictly clear whether the carrier requires one block or two for the consolidated rate center. Several approaches are possible:

1. assume the sum of demands (two blocks) – in this case no benefit is shown.

2. Assume the minimum demand (one block) – this underestimates demand where a carrier really needed, for example, 700 numbers in each of two rate centers. It is especially likely to do so where more than two rate centers are combined.

3. Interpolate demand. Based on the underlying growth rates (as estimated from previous NRUF reports, derive a forecast in TNs for each constituent rate center and sum to get a consolidated forecast that can be transformed to blocks or codes.

Demand calculations should take into account the introduction of Number Pooling and the resultant efficiencies gained. Estimates of the impact should consider the smaller increments of demand that will immediately flow from Number Pooling. For planning purposes, forecasts for periods after the Pool Start/Allocation Date that were originally made in NXX increments (because they were made prior to pooling) should be reduced to blocks. Historical block retention rates for newly allocated NXXs can be used to estimate the donations at the start of pooling.

This approach to the estimation of the overall impact of RCC requires assumptions about what rate centers will be combined. The IMG would need to develop a methodology to select combinations for impact analysis. An upper bound could be calculated by assuming consolidation of all rate centers within a LATA. Alternatives might include consolidation within an MSA or political subdivision (city, county).

5.1.4.2
Estimation from Previous Rate Center Consolidations (Selected Method)
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A simpler approach is to use data on previous rate center consolidations to develop a general CO code demand deflation factor to be applied to the NANP exhaust model. NANPA was able to provide data on 9 instances of RCC as shown in Table 1. 

In the Table, the fifth column indicates the number of months for which CO code demand data was available pre-RCC (a blank corresponds to a year, * corresponds to three months, and ** to nine months.)  The pre- and post-RCC demand values were based on the same months of the year so as to counterbalance potential seasonal effects. The mean percentage consolidation (%RCC) was 63.25% and the mean reduction in CO whirling code demand was 45.23%. 
 There was a strong correlation between percentage of consolidation and percentage of demand reduction (r=.795.) While factors other than RCC cannot be ruled as contributing to the reduction in demand, it can be noted that almost all of the consolidations occurred prior to the downturn in demand that has recently characterized the industry.

Based on these data, a general wireline deflator for CO code demand can be estimated as 45%. As a strawman, this factor can be applied to each NPA in the top 100 MSAs where RCC has not already taken place. That is, the NANPA could calculate CO code demand in the NANP exhaust model as today and then decrease wireline demand by 45% in the appropriate NPAs.

There remains, however, the issue of the interaction between thousands block pooling and rate center consolidation. The data on which the above estimates of RCC impact are based were collected prior to the deployment of pooling, and the IMG believes that it would be unreasonable to expect as large a demand reduction where pooling has already reduced demand as reflected in the current NANPA exhaust model. Since data on the effects of RCC in a pooling environment will not be available in the timeframe in which the IMG is attempting to complete its task, (indeed, such data are unlikely to be available for several years), the IMG decided on the following approach:

· The 45% demand reduction factor for RCC will only be applied to wireline demand in the top 100 MSAs in those areas where RCC has not already occurred.

· The factor will be applied to the post pooling demand rather than the pre-pooling demand. Thus, if pre-pooling demand were 100 CO codes and the pooling factor reduced that to 50 codes, the reduction due to RCC would be 0.45 X 50 or 22 for a total reduction from base demand of 72 codes.

· The RCC reduction factor will be applied one year after the pooling factor begins to be applied in recognition of the fact that RCC would take some time to implement

· NANPA will perform a sensitivity analysis on the level of the RCC demand reduction factor varying it from 15%-70%.

The IMG believes this strategy (absent the sensitivity analysis) represents a “best case” scenario representative of what would probably be the upper bound of the benefits of rate center consolidation. The results of this analysis are detailed below:

5.1.4.3
Analysis of Impact Projection

Using the NANP exhaust model which produced the projected NANP exhaust published in September 2001, to include its assumptions concerning the potential impact of thousand block number pooling as prescribed in the first FCC NRO Order (March 2000), additional assumptions were applied to reflect the impact of RCC.  These assumptions and the results of the analysis are discussed below.

5.1.4.4
Rate Center Consolidation Assumptions

The following is a list of assumptions used in this study.  As stated above, these assumptions were applied along with the assumptions used in the development of the 2001 NANP exhaust projection prepared by NANPA and presented to the NANC in September 2001.  

1. The same model used in the September 2001 NANP exhaust projection was used in this study, including the same NPAs identified for pooling.  The study was not updated to reflect the draft national pooling rollout schedule.

2. A 45% reduction (see previous discussion) was applied to the wireline CO code demand of those NPAs in the top 100 MSAs.  The RCC percent reduction was not applied to NPAs where RCC recently occurred or to wireless demand.

3. The RCC percent reduction was applied to post pooling demand.  Thus, if annual wireline pre-pooling demand was 100 CO codes and the wireline pooling factor reduced wireline demand to 50 codes per year, the reduction in wireline CO code demand due to RCC was 45% of 50 codes (i.e., .45 x 50) or 22 codes, for a total reduction from base wireline demand of 72 codes (100 – 50 –22 = 28 wireline codes per year).  

4. The RCC percent reduction factor is applied to wireline demand each year beginning one year after the wireline pooling implementation date.  This assumption recognized that RCC would take some time to implement.  For those NPAs in pooling as of 1/1/02, the reduction was applied on 1/1/03.

5. NANPA performed a sensitivity analysis on the RCC percent reduction factor, changing it to 15% and 70%.

5.1.4.5
Analysis Results and Sensitivity Runs

The following is a summary of the results, including various sensitivity analyses conducted by NANPA.

Model Based on Projected Demand (assuming pooling is implemented in those NPAs that have 50 % or more of their rate areas located in the top 100 MSAs and a 45% reduction in wireline code demand due to RCC)

Using an average CO code demand rate of 11,600 codes assigned per year, the projected NANP exhaust date is 2027, assuming the quantity of NPAs available is 685.  The September 2001 exhaust study results for this case was 2025.

When the RCC percent reduction is reduced to 15%, the projected NANP exhaust date is 2025.  When the RCC percent reduction is increased to 70% the projected NANP exhaust date is 2028.  

5.1.4.6
NPAs Implementing Pooling

The base model assumptions stated that only those NPAs with 50% or more of their rate centers in the MSA would implement pooling.  To understand the sensitivity of this assumption, NANPA reduced this requirement to just one rate center.  

Model Based on Projected Demand (assuming pooling is implemented in those NPAs that have at least one rate center located in the top 100 MSAs and a 45% reduction in wireline code demand due to RCC)

Using an average CO code demand rate of 11,600 codes assigned per year, the projected NANP exhaust date is 2032, assuming the quantity of NPAs available is 685.  The September 2001 exhaust study results for this case was 2027.

When the RCC percent reduction is reduced to 15%, the projected NANP exhaust date is 2029.  When the RCC percent reduction is increased to 70% the projected NANP exhaust date is 2034.  

5.1.4.7
Percent Reduction in CO Code Demand Criteria Due to Pooling

As stated earlier, it was recognized at that time that there was very limited data available to assist in projecting the impact of number pooling on CO code demand.  The percent reductions included in the assumptions were estimates of the impact of pooling, to be further refined as additional data became available.  For this reason, the assumptions included increasing the percent reductions for both wireline and wireless demand.

The tables below depict the impact of varying the percent reduction due to pooling in demand in NPAs that implement pooling using the base model of 11,600 yearly CO code demand and the corresponding impact of additional reductions due to Rate Center Consolidation.  Table 1 assumes pooling is implemented in those NPAs that have 50 % or more of their rate areas located in the top 100 MSAs (i.e., the base model).  Table 2 assumes that pooling is implemented in an NPA with at least one rate center in the Top 100 MSAs.  Included in both table is the impact of rate center consolidation on exhaust.

Table 1: Change in CO Code Demand - Pooling Implemented in those NPAs with 50% or more of their Rate Centers in the Top 100 MSAs

	% Wireline Reduction (25 or more RCs)
	% Wireline Reduction (24 or less RCs)
	% Wireless Reduction
	Base Demand (11,600 codes/yr.)
	45% Reduction due to RCC

	80
	60
	40
	2028
	2029

	70
	50
	30
	2027
	2029

	60
	40
	20
	2026
	2028

	50
	30
	10
	2025
	2027


Table 2: Change in CO Code Demand – Pooling Implemented in those NPAs with at least One Rate Center in a Top 100 MSA

	% Wireline Reduction (25 or more RCs)
	% Wireline Reduction (24 or less RCs)
	% Wireless Reduction
	Base Demand (11,600 codes/yr.)
	45% Reduction due to RCC



	80
	60
	40
	2034
	2038

	70
	50
	30
	2032
	2036

	60
	40
	20
	2030
	2034

	50
	30
	10
	2027
	2032


5.1.4.8
Statistical Data concerning the impact of rate center consolidation (RCC) on NANP exhaust model.

Model Based on Projected Demand (assuming pooling is implemented in those NPAs that have 50 % or more of their rate areas located in the top 100 MSAs and a 45% reduction in wireline code demand due to RCC):

· In this scenario, there were 114 pooling instances.  An instance is defined as a single NPA or, in the case of an overlay, the multiple NPAs covering the same geographic territory is a single instance).  There were a total of 205 instances in the study.

· There were eighty-two (82) instances where RCC was applied in this scenario.  Sixty-five percent (65%) of the instances had 24 or less rate centers.  Five (5) of these instances had a single rate center.  The remaining 35% had 25 or more rate centers.

· On average, wireless demand represented approximately 36% of total forecasted CO code demand.

Model Based on Projected Demand (assuming pooling is implemented in those NPAs that have at least one rate center located in the top 100 MSAs and a 45% reduction in wireline code demand due to RCC):

· In this scenario, there were 169 pooling instances.  There were a total of 205 instances in the study.

· There were 150 instances where RCC was applied.  Forty percent (40%) of the instances had 24 or less rate centers.  Sixty percent (60%) had 25 or more rate centers.

· There were 71 instances where RCC was not applied.   In nearly all these instances, the NPAs involved had a significant number of rate centers (often more than 100).

· On average, wireless demand represented approximately 40% of total forecasted CO code demand

5.1.4.9
Discussion of Results

The results of this analysis indicate that RCC has a minimal impact on NANP exhaust using the base assumptions (Pooling implemented in those NPAs with 50% or more of their rate centers in the Top 100 MSAs and a 45% reduction in wireline code demand due to RCC).  The impact does increase as the quantity of NPAs introducing pooling and undergoing RCC increases (pooling implemented in those NPAs with at least one rate center in the Top 100 MSA).

Somewhat counter to the NENO IMG’s intuitions, Rate Center Consolidation did not appear to result in a major extension of the life of the NANP. Given the size of the reduction factors used (up to 70%), understanding the result must be based on the conditions of application of the factor (and the applicability of RCC itself).

First, the RCC demand factor was, for the reasons outlined above applied on the post-pooling CO code demand. 

Second, the factor was only applied to wireline demand, and as was seen wireless demand accounts for on the order of 40% of total CO code demand. Again, the IMG did not feel it appropriate to apply RCC demand reduction factors estimated from wireline data to wireless, particularly since wireless carriers generally do not obtain codes in each rate center where they serve customers and, in effect, have already implemented something like RCC.

Third, the RCC factor was only applied to NPAs with at least one rate center in one of the top 100 MSAs.  These do represent the bulk US NPAs (total NPAs = 230), but since the 71 instances where RCC was not applied tend to have a larger number of rate center, it might be argued that an extension of the factor to them would have further extended the life of the NANP. The IMG felt, however, that these NPA differed from those where the factor was estimated and where it was applied in important ways. Principally, these were in having less competition and lesser demand. As such, RCC would be less likely to have a significant impact on their exhaust. [what are the current exhaust dates of these NPAs?]

5.1.5
MAJOR COST ELEMENTS – 

1. Network Elements – Hardware and software changes to network elements (switches, databases, signal transfer points) are generally not required for rate center consolidation. Additions to switch memory and trunking may also be required.

2. Operations Support Systems – Hardware and software changes to OSS are generally not required for rate center consolidation. However, as the scope of RCC increases, so does the likelihood that OSS changes will be required.

3. Operations Work – Rate center consolidation requires provisioning changes to network elements and OSS to reflect new rate center coverage areas. In cases where local calling scope is increased by RCC, trunking rearrangements will probably be required (i.e. where traffic that was toll but is now local must traverse a different trunk group, resulting in a need for trunk group resizing. In some previous cases, local traffic that was toll has increased up to eight fold.)

4. Billing – Hardware and software upgrades to billing systems should not be required by rate center consolidation but provisioning changes are required to reflect new rate center coverage areas and (potential) local rate changes.

5. 911 – Depending on the way in which rate centers are consolidated 911 system upgrades and trunking rearrangements may or may not be required. Where consolidated rate centers all routed to the same PSAP, these changes may be avoided, but where different PSAPs are involved such changes are more likely. The costs associated with protecting 911 default routing can include additional trunking and creation and use of new line class codes.

6. Customer Premise Equipment - Customer Owned Coin Operated Telephones (COCOTs) will need to be reprogrammed if rate center consolidation changes local calling scope.  Programming and trunking changes to Private Branch Exchanges (PBXs) may also be required.

7. Customer Education – Customer education will be required, especially where local calling scopes are changed to ensure that customers understand what is and is not a toll call. Directories and other materials need to reflect the broader geographic areas that are associated with a central office code, and locality names on bills may change as well. Customer care centers may initially face increased call volumes due to customer confusion with calling scopes and locality names.

8. Revenue Impacts – When RCC changes local calling scopes, local carriers’ toll revenue may decrease resulting in a need to raise basic rates if RCC is to be revenue neutral.
 Likewise revenue for toll carriers may decrease if calls that were toll become local and are no longer available for intraLATA toll competition.

9. Societal Costs – As compared to other optimization measures, social costs of rate center consolidation should be relatively low, especially where local calling scopes are not changed. In this case, the only social cost may be the diminished geographical information provided by the central office code. Where calling scopes change, customers will need to learn which calls are now toll versus local. In jurisdictions that require a toll prefix, dialing patterns may also change. As noted, basic rates may rise to make up for local carriers’ lost toll revenue.

5.1.6
Other Considerations

· RCC may be difficult to implement on a revenue and cost neutral basis. Except where a set of rate centers have identical calling scope, RCC will result in some calls that were toll becoming local.  Local carriers will either lose revenue or have to make it up with increases in local rates. Toll carriers will loose the opportunity to compete for some calls.

· RCC may result in the loss of geographic information. After RCC, a given NPA-NXX is associated with a broader geographic area.

· RCC may restrict future ability to implement geographic NPA splits.  After RCC, it may be harder to construct a reasonable NPA split without dividing the consolidated rate center and thus forcing some customers within the same community of interest to take a 6-10 digit number change. 

· RCC can increase the difficulties of managing numbering resources across multiple switches within the consolidated rate center. Since resources are now allocated on a wider basis, it is more likely that resources must be shared between a greater number of switches.

· RCC requires changes to tariffs and potentially lengthy regulatory proceedings

· The potential for number conservation through RCC is dependent on local circumstances.

· Potential for reversal of RCC based on customer protest at great expense. In some cases, plans for RCC have been reversed because of consumer protests.

· Loss of geographic information for advanced services (along with emergency services). Some advanced services use the caller’s NPA-NXX to choose where to route a call (e.g. which franchise outlet). In a consolidated rate center, NPA-NXX may not point to a single location. Default routing for E911 will also be less granular.

5.2 D DIGIT RELEASE

5.2.1
BASIC DESCRIPTION

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 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 would result in the addition of up to 200 NXXs for each NPA. 


5.2.2
AVAILABILITY 

Release of the D digit is technically possible within any NPA in the NANP.  However, numerous prerequisites are necessary before any such change is implemented.  Since the 0XX and 1XX prefixes are not now valid PSTN addresses, other uses for these codes have been adopted by service providers and switch vendors.  These prefixes are used for various billing purposes and internal network routing, such as Operator Tandem codes to allow busy line verification.  Before the 0XX and /or1XX codes were made available for PSTN use, all current uses would have to be identified and evaluated for disposition.  This work effort is already taking place at the Industry Numbering Committee under Issue 159.  In addition, it is likely that service providers are already reacting the FCC direction in the second NRO Order:  “We recognize that the current use of 0 or 1 as the D digit is extensive and therefore steps must be taken to identify and eliminate all such uses prior to any release of the D digit.  We therefore direct carriers to begin identifying and eliminating specialized uses of 0 or 1 as the D digit in anticipation of the eventual expansion of the D digit.”
  

In addition, customer notification and education regarding release of the D digit would be required to mitigate customer impacts.  A comparison of these impacts would be the 1995 conversion to interchangeable area codes when the industry converted NPAs to allow for the use of numbers other than 0 and 1 in the middle digit of the NPA.  Release of the D digit could impact customer premise equipment to varying degrees.  It is likely that some CPE would be incompatible with the elimination of the D digit restriction, that some would require upgrades, and others would have few, if any, problems.  Regardless, plans would be needed to accommodate such customer impacts.  In addition, many states require the use of the prefix ’1’ as a toll indicator, and ’0’ is the standard code to reach an operator.  Should the D digit be released to allow the use of 0 and 1, and to continue to accommodate these uses of the 0 (operator access) and 1 (toll indicator), a conversion to mandatory 10-digit dialing for at least the entire NPA would be required.  In addition, when the D digit is released, all service providers within the United States will have to complete calls with this new format.  So, release of the D digit has national implications that must be considered and planned.

5.2.3
MAJOR REQUIREMENTS FOR ITS IMPLEMENTATION

Release of the D digit would require an FCC mandate.  Full analysis of technical requirements necessary to accommodate this change would also need to be fully identified and coordinated throughout the industry. Areas of impact to be addressed include:

-Mandatory 10-digit dialing

-Existing uses of the 0XX and 1XX resource and possible  

 substitutions

-Vendor upgrades for LEC switches

-Vendor upgrades for certain CPE

-Customer updates for certain CPE

-Customer education to new dialing pattern

-LEC network upgrades for new format (10-digit dialing, etc.)

5.2.4 IMPACT ON NANP EXHAUST 

The impact of releasing D digit values 0 and 1 on the life of the NANP and individual NPAs should be projected by NANPA.  One could assume the quantities of NXXs made available by this measure could vary from 1-200.  Since the total (200 NXXs) release of the D digit values 0 and 1 may not be initially prudent, use of limited ranges might be a more realistic approach and still provide benefits.  Accordingly NANPA will determine how adding either 200 or 100 CO codes to the number currently available in each NPA will affect the life of the NANP.

5.2.5
MAJOR COST ELEMENTS 

1.
Network Elements – Significant network element development will be required since many switches cannot support subscriber dialing of numbers with a 0/1 in the D digit nor 0/1 as the first digit of the called party number.  Additional development will be required to provide, by other means, the intra- and inter-network services that these values of the D digit are currently in use to provide, and to remove the functionality in current network elements that makes use of 0/1 values of the D digit.

2. Operations Support Systems –Changes are required to systems for network element and number administration to allow use of the released values of the D digit.

3. Operations Work – Provisioning changes will be required to remove current restrictions and may be needed to implement solutions used to clear current uses of the to-be-released D digit values. 

4. Billing – Changes are needed to remove edits and special treatment currently given to the reserved values of the D digit.

5. 911 - Some existing E9-1-1 PSAP CPE equipment cannot receive and display a TN that uses 0/1 as the D digit.  Additionally, there will be E9-1-1 specific software changes required on all of the E9-1-1 Selective Routers in the U.S. and Canada, and all of the ALI databases would need to be modified to handle D digit release. 

6. Customer Premise Equipment - Some PBXs are unable to accept a 0/1 D digit and may need to be replaced. Others must be reprogrammed.

7. Customer Education – Customer education is required with respect to the associated mandatory 10-digit dialing. See NENO # 9 Mandatory 10-Digit Dialing for Local Calls for impacts associated with this prerequisite.

8. Revenue Impacts – No impact expected

9. Societal Costs– Mandatory 10-digit dialing will result in moderate societal costs. 

5.2.6
OTHER CONSIDERATIONS

· Each NPA could gain up to 200 new prefixes.  In conjunction with number pooling, such an increase could provide a substantial increase to the life of the NPA.  The related benefit would be extending the life of the NANP.  The requirement to implement mandatory 10-digit dialing would also allow immediate access to all protected codes in affected NPAs.  Also, mandatory 10-digit dialing would remove one of the major obstacles to the implementation of overlays.  Overlays are the most optimal use of the most valuable, and most scarce, NANP resource: area codes.

· The current uses of the D digit for essential LEC services are not yet documented.  Consequently, the impact (cost) of D digit release is largely unknown.  The impact on customer CPE and dialing patterns will result in societal cost that will be difficult to ascertain.  The implementation of mandatory 10-digit dialing will be controversial in some states.  The time frame necessary to actually implement D digit release is likely to require several years.

5.2.6.1
MISCELLANEOUS CONSIDERATIONS

· International inbound dialing (both within and outside of the NANP)

· Emergency services  

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. 

This description is being provided for informational purposes only, since it is already being implemented. It was used as a baseline for the impact analysis of other measures.  No other template details are provided for this number optimization measure.

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 

5.4.1
BASIC DESCRIPTION

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.
5.4.2
AVAILABILITY 

Fixed boundary overlays can be implemented in any area.

5.4.3
MAJOR REQUIREMENTS FOR ITS IMPLEMENTATION

Fixed boundary overlays require state approval in most jurisdictions.  In addition, in areas currently served by NPA splits, service provider updates to switching systems and operational support systems are required.  Many of these changes are necessary to accommodate the mandatory 10-digit dialing requirement for fixed boundary overlays.  Customer impacts primarily have to do with adjusting to the mandatory 10-digit dialing pattern.  Private telecommunications equipment may need to be reprogrammed.  However, since no customer telephone numbers are changed with overlays, customer notification to areas outside the affected area is not required.   In the overlays that have been implemented, industry implementation has been accomplished in 6-18 months.

5.4.4
PROJECTED IMPACT ON THE NANP

The impact on number optimization using fixed boundary overlays can be determined by NANPA using the existing NRUF process.  It must be noted that the optimization benefits of fixed boundary overlays are realized in the ready access to NXXs and the decreased need for additional NPAs.  All NXXs within the overlaid area may be assigned to service providers or the Pool Administrator.  Example:  in an area where two NPAs are overlaid (as in a multiple overlay), all 1600 NXXs may be assigned before the entire area reaches exhaust.   [A more algorithmic description of how to calculate impact is needed] 

5.4.5
MAJOR COST ELEMENTS 

1. Network Elements – Hardware and software changes to network elements (switches, databases, signal transfer points) are not required for overlays.

2. Operations Support Systems – Hardware and software changes to OSS are not required.

3. Operations Work – Switches must be administered to add the overlay NPA and to route calls not dialed with 10-digits to an appropriate announcement following the end of permissive dialing. 

4. Billing – The new NPA is added.

5. 911 –The introduction of a new NPA in an existing E9-1-1 Selective Routing Tandem serving area usually requires the addition of NPA specific dedicated Emergency Services trunk groups (at least for wireline carriers.) Most of the existing E9-1-1 SRs are limited to four NPAs, so if they were already serving four, the addition of the fifth would not be possible until two other significant changes were made in the E9-1-1 Network Path.  Currently, it would dictate the use of SS7 signaling between all originating switches and the E9-1-1 SR.  It would also require the ability to send a full 10-digit TN to the PSAP from the E9-1-1 SR, and that is generally not possible today since the vast majority PSAP CPE is limited to 8 digit signaling protocol. PSAP CPE and E9-1-1 Selective Routing Tandems must also be reprogrammed to use 10-digits.

6. Customer Premise Equipment - Reprogramming of COCOT, PBXs, and autodialers to dial 10 digits may be required. 

7. Customer Education – Customer education will be required on 10-digit dialing and the use of the new NPA.

8. Revenue Impacts – No impact. 

9. Societal Costs – Social costs are moderate, consisting of the mandatory 10-digit dialing. Customer number changes are avoided.

5.4.6
Other Considerations

· As both NPAs are available for assignment within the overlaid area, the number of available NXXs are optimized, thereby delaying the need for subsequent relief.  This in contrast to NPA splits where NXXs can be “stranded” due to unbalanced split lines and/or unbalanced NXX growth rates.

· Customers are not required to change their telephone numbers.  Usually half the customers in a split method must change their numbers.

· Uniform dialing pattern is less confusing for most customers in the affected area.  

· Once a fixed boundary overlay is implemented, customer telephone numbers and dialing pattern will not change again unless the customer requests a change or until the NANP is expanded.

· Subsequent NPA relief in an area served by a fixed boundary overlay requires minimal industry, regulatory and customer activity.  

· Relief can be accomplished in as few as 3-6 months.

· Overlay costs to the industry and customers are primarily a one-time event.  With NPA splits, costs recur again and again for service providers and for the customers on the split side that changes.

· The geographic association to a particular area is maintained with a fixed boundary overlay.  

· Mandatory 10-digit dialing is required, per FCC Order, with the implementation of a fixed boundary overlay.

· Two NPAs serve the same area previously served by a single NPA.  One study conducted in California indicated that customers viewed such an arrangement as negative.
Status of Overlays
 in the NANP a/o 6-1-01

	NPA
	Location
	Completed
	Overlaid NPAs Complex
	Notes

	212
	New York
	Yes
	212-646-917
	

	214
	Texas
	Yes
	214-469-972
	

	215
	Pennsylvania
	Yes
	215-267-445
	

	224
	Illinois
	No
	847-224
	Pending

	227
	Maryland
	No
	410-443-227
	Pending

	234
	Ohio
	Yes
	330-234
	

	240
	Maryland
	Yes
	301-240-667
	

	267
	Pennsylvania
	Yes
	215-267-445
	

	281
	Texas
	Yes
	713-281-832
	

	283
	Ohio
	No
	513-283
	Pending

	289
	Ontario
	No
	905-289
	

	301
	Maryland
	Yes
	301-240-667
	

	303
	Colorado
	Yes
	303-720
	

	305
	Florida
	Yes
	305-786
	

	321
	Florida
	Yes
	407-321
	

	330
	Ohio
	Yes
	330-234
	

	331
	Illinois
	No
	630-331
	Pending

	339
	Massachusetts
	Yes
	781-339
	

	347
	New York
	Yes
	718-347
	

	351
	Massachusetts
	Yes
	978-351
	

	404
	Georgia
	Yes
	404-770-678
	

	407
	Florida
	Yes
	407-321
	

	410
	Maryland
	Yes
	410-443-227
	

	416
	Ontario
	Yes
	416-647
	

	419
	Ohio
	Yes
	419-567
	

	438
	Quebec
	No
	514-438
	

	443
	Maryland
	Yes
	410-443-227
	

	445
	Pennsylvania
	No
	215-267-445
	Pending

	464
	Illinois
	No
	708-464
	Pending

	469
	Texas
	Yes
	214-469-972
	

	470
	Georgia
	No
	404-770-678-470
	

	475
	Connecticut
	No
	203-475
	Pending

	484
	Pennsylvania
	Yes
	610-484-835
	

	503
	Oregon
	Yes
	503-971
	

	508
	Massachusetts
	Yes
	508-774
	

	514
	Quebec
	No
	514-438
	

	551
	New Jersey
	No
	201-551
	

	557
	Missouri
	No
	314-557
	

	564
	Washington
	No
	206-360-253-425-564
	

	567
	Ohio
	No
	419-567
	

	571
	Virginia
	Yes
	703-571
	

	604
	British Columbia
	Yes
	604-778
	

	610
	Pennsylvania
	Yes
	610-484-835
	

	617
	Massachusetts
	Yes
	617-857
	

	646
	New York
	Yes
	212-646-917
	

	647
	Ontario
	Yes
	416-647
	

	659
	Alabama
	No
	205-659
	

	667
	Maryland
	No
	301-240-667
	Pending

	678
	Georgia
	Yes
	404-770-678
	

	682
	Texas
	Yes
	817-682
	

	703
	Virginia
	Yes
	703-571
	

	704
	North Carolina
	Yes
	704-980
	

	713
	Texas
	Yes
	713-281-832
	

	718
	New York
	Yes
	718-347
	

	720
	Colorado
	Yes
	303-720
	

	737
	Texas
	No
	512-737
	Suspended

	754
	Florida
	No
	954-754
	

	770
	Georgia
	Yes
	404-770-678
	

	774
	Massachusetts
	Yes
	508-774
	

	778
	British Columbia CColumbiaColumbiaColumbia
	No
	604-778
	

	781
	Massachusetts
	Yes
	781-339
	

	786
	Florida
	Yes
	305-786
	

	817
	Texas
	Yes
	817-682
	

	832
	Texas
	Yes
	713-281-832
	

	835
	Pennsylvania
	No
	610-484-835
	Pending

	848
	New Jersey
	No
	732-848
	

	857
	Massachusetts
	Yes
	617-857
	

	862
	New Jersey
	No
	973-862
	

	872
	Illinois
	No
	312-773-872
	Pending

	878
	Pennsylvania
	No
	412-878
	

	905
	Ontario
	Yes
	905-289
	

	917
	New York
	Yes
	212-646-917
	

	939
	Puerto Rico
	No
	787-939
	

	947
	Michigan
	No
	248-947
	

	959
	Connecticut
	No
	860-959
	Pending

	971
	Oregon
	Yes
	503-971
	

	972
	Texas
	Yes
	214-469-972
	

	975
	Missouri
	No
	816-975
	

	978
	Massachusetts
	Yes
	978-351
	

	980
	North Carolina
	Yes
	704-980
	

	984
	North Carolina
	No
	919-984
	Pending


5.5
Boundary Extension Overlay 

5.5.1
BASIC DESCRIPTION

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 
5.5.2
AVAILABILITY

Boundary extension overlays can be implemented in any area.  One example of successful implementation is the Dallas & Houston relief in Texas.  For political reasons, it is likely that a boundary extension overlay would be limited to NPAs in a given state’s boundaries.

5.5.3
MAJOR REQUIREMENTS FOR ITS IMPLEMENTATION

Boundary extension overlays require state approval in most jurisdictions.  In addition, in areas currently served by NPA splits, service provider updates to switching systems and operational support systems are required.  Many of these changes are necessary to accommodate the mandatory 10-digit dialing associated with an overlay.  In addition, customer impacts resulting from a boundary extension overlay primarily have to do with the conversion to mandatory 10-digit dialing.  CPE may require update by customers.  However, since no customer telephone numbers are changed with an overlay, customer notification to areas outside the affected area is not required.  Some LEC tandems have limitations as to the number of NPAs that are homed on the switches.  Whether a boundary extension overlay may impact these tandems and the affected providers may require study.  Homing re-arrangements and or tandem upgrades may be necessary in some instances. As the geographic area served by existing NPAs is expanded, customer education would likely be required to inform customers of such changes and impacts.  Local and toll calling scopes are not affected by a boundary extension overlay.  

5.5.4 PROJECTED IMPACT ON THE NANP

Boundary extension overlays allow for the reclamation and use of stranded NXXs resulting from previously implemented splits.  This form of area code relief provides relief without the immediate need for a new NPA.  For example, in the Dallas, Texas area, a boundary extension overlay was implemented several years ago.  The 214 and 972 NPAs existed in a split arrangement.  When relief planning began it was determined the 972 NPA had approximately 30 spare NXXs, yet the 214 NPA had over 300 spare NXXs.  Since the split line prohibited the use of the spare 214 NXXs in the 972 area, NPA relief was required.  After the industry recommended a boundary extension overlay and the state commission approved the plan, the line separating these two NPAs was effectively erased  (i.e. a retro-active overlay)..  With that action, the 330+ NXXs in both NPAs were then available to be assigned throughout the entire area. This relief method, without the use of thousands-block number pooling, provided 3+ years of relief to the Dallas area.  

Attached is a template provided by NANPA showing NPA utilization for several states
.  [SBC will provide]  [do we have this yet?] In addition, NPA utilization in the Los Angeles area is also provided.  The reader can clearly see the difference in how efficiently NXXs are being used.  It is indisputable that there are hundreds and thousands of NXXs within assigned NPAs that are not being utilized.  To the extent that boundary extension overlays are implemented and stranded NXXs are re-couped, NPA and NANP exhaust can be delayed. Every attempt to use these NXXs should be explored in an attempt to maximize the utility of the most valuable of the NANP resources: area codes.

The impact on number optimization using boundary extension overlays can be determined by NANPA using the existing NRUF data.  It must be noted that the benefits of overlays are recognized in the optimization of NXXs and NPAs.  All NXXs in both NPAs within the overlaid area may be assigned to service providers or the Pool Administrator before exhaust is realized.    

5.5.5
MAJOR COST ELEMENTS 

1. Network Elements – Hardware and software changes to network elements (switches, databases, signal transfer points) are generally not required for overlays.

2. Operations Support Systems – Hardware and software changes to OSS are not required.

3. Operations Work – Switches must be administered to add the overlay NPA, support 10-digit dialing
, and to route calls not dialed with 10-digits and those dialed with an inappropriate NPA to an appropriate announcement following the end of permissive dialing.

4. Billing – No impact since NPA already exists. 

5. 911 -The introduction of a new NPA in an existing E9-1-1 Selective Routing Tandem serving area usually requires the addition of NPA specific dedicated Emergency Services trunk groups (at least for wireline carriers).  Most of the existing E9-1-1 SRs are limited to four NPAs, so if they were already serving four, the addition of the fifth would not be possible until two other significant changes were made in the E9-1-1 Network path.  Currently it would dictate the use of SS7 signaling between all originating switches and the E9-1-1 SR.  It would also require the ability to send a full 10 digit TN to the PSAP from the E9-1-1 SR, and that is generally not possible today since the vast majority PSAP CPE is limited to 8 digit signaling protocol. PSAP CPE and E9-1-1 Selective Routing Tandems must also be reprogrammed to use 10 digits.

6. Customer Premise Equipment - Reprogramming of COCOTs, PBXs, and autodialers to dial 10 digits may be required.

7. Customer Education – Customer education will be required on 10-digit dialing and the use of the new NPA. The overlap with two or more existing NPAs may complicate education.

8. Revenue Impacts – No impact. 

9. Social Costs – Social costs are moderate, consisting of the mandatory 10-digit dialing and the fact that the new NPA (but not central office codes or numbers) provides less geographic information than the codes it overlays. Customer number changes are avoided.

5.5.6
Other Considerations 

· NPA usage is optimized, which delays the need for subsequent relief.  The particular benefit of this method is the optimization of the stranded NXXs that exist as a result of previous NPA split plans.  NPA relief can be provided without the use of a new NPA.

· Customers are not required to change their area codes.  With splits, many customers are required to change.

· Uniform dialing is less confusing for most customers in the affected area. Once an overlay is implemented, customer telephone numbers and dialing patterns will not change again unless the customer chooses to change or until the NANP is expanded.

· Subsequent NPA relief in an area served by an overlay requires minimal industry, regulatory and customer activity.  In the Dallas, Texas area a third NPA was implemented approximately one year after the boundary extension was completed, far in advance of when relief was actually required.  There was minimal customer education required and the conversion occurred with little or no disruption to service providers, the state commission or customers.

· Overlay costs to the industry and customers are primarily a one-time event.

·  With a NPA split, costs associated to service providers and customers occur every time a split is required.

· Mandatory 10-digit dialing is required, per FCC Order, with the implementation of an overlay.

· Two or more NPAs serve the same area previously served by a single NPA.  One study conducted in California indicated that customers viewed such an arrangement as negative.

· As this relief methodology utilizes existing NPAs it has a limitation of shorter-term relief than the introduction of a new NPA.

5.6
MANDATORY 10-Digit Dialing FOR LOCAL CALLS

5.6.1
BASIC DESCRIPTION:

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.  

5.6.2
AVAILABILITY: 

Ten-digit dialing can be implemented anywhere within the NANP and does not appear to contain any mandatory prerequisites.  

However, there is a need for customer education concerning the dialing pattern change prior to mandatory cutover of the new dialing arrangement.  In addition, the implementation timeframes and technical requirements (e.g., switch translations) will be dependent on each service provider’s network arrangements and capabilities.  

It is not expected that the implementation of 10-digit dialing would require more than a twelve-month window.  The industry would need to factor in other projects such as NPA relief, and perhaps transition with a permissive dialing period.  
5.6.3
MAJOR REQUIREMENTS FOR ITS IMPLEMENTATION:

E.g. regulatory edict, equipment enhancements, change to procedures, database establishment, administrative guidelines, etc.

· A regulatory directive is required to implement 10-digit local dialing on a national basis.  

· Service provider updates to switching systems and operational support systems may be required to accommodate the mandatory 10-digit dialing.

· Translations work necessary to implement 10-digit dialing varies depending on the current situation within the specific NPA being considered. 

· There are 911 issues that will also need to be addressed.  PSAPs may need to update hardware or software to accommodate the mandatory 10-digit dialing. Recovery of protected codes could be done coincident with the introduction of 10-digit dialing. 

· The costs of mandatory 10-digit dialing are subject to a number of variables unique to each geographic area and service provider. 

5.6.4
PROJECTED IMPACT ON THE NANP 

The primary impact of 10-digit dialing would be to extend the lives of current area codes by making available central office codes that cannot be assigned in certain geographic areas or cannot be assigned at all where state commissions allow 7D dialing across area code boundaries.  There are literally hundreds of such geographic areas in the US today.  

Two cases need to be considered:  

Case 1

In the simpler case, central office codes assigned in one area code cannot be used at all in the other area code to which there is 7-digit cross area code boundary dialing, and vice versa.  Such codes are marked in NANPA’s database as “protected for 7-digit dialing.”

NANPA assessed the impact on the exhaust of the effected NPAs if these codes were made available for assignment.  NANPA divided the quantity of protected codes by the projected monthly demand rate included in the June 1, 2001 NPA exhaust projections.  The results are shown below.  Only those NPAs with a quantity of protected codes that could significantly impact NPA exhaust are shown (i.e., more than six months worth of growth).

	State
	NPA
	No. of Months

	Ohio
	216
	7

	Kentucky
	270
	10

	Wyoming
	307
	8

	Illinois
	309
	10

	Nebraska
	402
	8

	Montana
	406
	6

	Kentucky
	502
	6

	South Dakota
	605
	12

	Kentucky
	606
	15

	New Jersey
	609
	9

	North Dakota
	701
	14

	Illinois
	708
	6

	Iowa
	712
	15

	Wisconsin
	715
	21


Case 2

In the bulk of the situations in which 7D cross area code boundary dialing is allowed, the relationship is only between certain rate centers within the area codes.  In these situations, central office codes assigned in the rate centers on one side of the boundary can only be used in those rate centers on the other side of the boundary that are not included in the 7D inter NPA dialing relationship and cannot be reached on a 7D basis by those rate centers that are included.  The impact of such these arrangements is much more difficult to quantify.  In fact, the impact depends on whether the demand for new central office codes comes from the 7D dialing area or from the outlying area where more codes may be available.  If there is little demand in the outlying area, the codes may be effectively wasted.    In one real example, there were over 100 codes available for assignment in the NPA but only 4 of those codes could be assigned to a particular rate centers.  The rate centers happened to be where the majority of demand was occurring.  As NPAs get smaller with respect to the 7D calling areas, this problem is likely to happen more often.  Only by requiring 10D dialing on all calls between NPAs can this problem be eliminated. 

Summary

There are a number of NPAs where the elimination of protected codes for 7D dialing would be of benefit in terms of delaying exhaust.    

What cannot be readily quantified is the impact of eliminating 7D dialing across NPA boundaries on the availability of NXX codes.  As discussed above, the quantity of available NXX codes in an NPA may appear sufficient to meet demand.  However, when 7D dialing across NPA boundaries is permitted, it limits the number of NXX codes that are available for assignment in related rate centers, which are often the rate centers where the growth is taking place.  It is not feasible to forecast how many codes will end up in this situation.  It depends on the quantity and sequence of NXX assignments in related rate centers as well as the boundaries of future NPA splits.  Requiring 10D dialing on all calls between NPAs would eliminate this problem.
5.6.5
MAJOR COST ELEMENTS: 

1. Network Elements – Hardware and software changes to network elements (switches, databases, signal transfer points) are not required for mandatory 10-digit dialing.

2. Operations Support Systems – Hardware and software changes to OSS are not required.

3. Operations Work – Switches must be programmed to route calls not dialed with 10-digits to an appropriate announcement. Directory listings will be in a 10-digit format.

4. Billing – No impact.

5. 911 –Changes to accommodate automated 10-digit dialing as needed, such as for one button transfers of 9-1-1 calls from PSAP to PSAP are required)

6. Customer Premise Equipment - Reprogramming of COCOTs, PBXs, and autodialers, including alarm systems, to outpulse 10 digits may be required.

7. Customer Education – Customer education will be required on the order of that needed for an overlay

8. Revenue Impacts –No impact.

9. Societal Costs – Social costs of mandatory 10 digit dialing will be moderate. Preservation of communities of interest may be more difficult. Customers may incur cost associated with changing such items as advertising, stationery, signage, etc. and make changes to phone number records in their databases.

5.6.6
Other Considerations
· Offers a uniform dialing plan for local calls and reduces customer confusion with dialing when traveling between NPAs.

· Enables subsequent number optimization measures such as D digit release and overlays.

· May substantially increase the availability of NXXs within all associated NPAs by reclaiming protected NXX codes.

· Delays NPA exhaust as well as NANP exhaust.   

· Where implementation of mandatory 10-digit dialing replaces a mixture of 7 and 10digit dialing, misdialed calls to public safety agencies could be reduced.

· Eliminates customer confusion over which dialing format to use when placing a call.

· Negative end user perception because it requires customers to dial 3 additional digits within the home area code.  

· Some research indicates that the young, the elderly, and the memory impaired may be especially impacted by a change to 10-digit dialing.  Since 911 will be ubiquitously deployed this at least is not an issue for emergency services (An FCC Order that is scheduled to take effect August 2002 calls for 9-1-1 calls to be delivered “somewhere” by all carriers.  Once implemented this will in effect mean that there will be nowhere in America that a caller cannot dial 9-1-1 to reach assistance.)

· There may be disruption to users due to the need to reprogram CPE (faxes, auto dialers, alarm systems, modems, and other dial access equipment) to enable ten-digit dialing. This includes Alarm and Security systems that may need to be reprogrammed to dial 10-digits. It is not likely that PSAP system upgrades would be required.  Although PSAPs will continue migration toward signaling protocol (Enhanced-MF) and CPE that can transmit/receive and display 10 (or even 20) digits, that upgrade will not be necessary simply because the PSTN requires 10 digit dialing.  The two are NOT synonymous.  Changes may need to be made to end user stationery, advertising, signage, etc. 

· The earlier in the NANP expansion cycle 10-digit dialing is implemented, the greater the optimization benefit generated to delayed NANP exhaust.

· Ten-digit dialing also facilitates NPA relief, when needed.

5.7
Individual number pooling (ITN) 

5.7.1
BASIC DESCRIPTION: 

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:
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5.7.2
AVAILABILITY: 

When and where can the measure be implemented? Are there any prerequisites?

ASSUMPTIONS AND CONSTRAINTS

1. North American Numbering Plan (NANP) resources are considered a public resource and are not owned by the assignees.  Consequently, the resources cannot be sold, brokered, bartered, or leased by the assignee for a fee or other consideration.  If a resource is sold, brokered, bartered, or leased for a fee, the resource is subject to reclamation by the North American Numbering Plan Administrator (NANPA).

2. NANP resources are collectively managed by the telecommunications industry with oversight by the regulatory authorities in areas served by the NANP.    

3. UNP requires the deployment and service provider implementation of Local Number Portability (LNP) and requires that the switches involved must be LNP-capable and open for LRN portability.

4. The decision to pursue the use of UNP to obtain numbering resources in lieu of the NXX/NXX-X request process is initiated by the recipient SP and will follow the process flows as set forth herein, depending on the architecture chosen. 

5. Requests for UNP will be accommodated from a donor provider’s inventory of available numbers, as categorized by the FCC in the NRO Order (CC Docket 99-200). No other category of numbers will be used for this purpose.

6. UNP will not be used to accommodate customer requests for number reservations.

7. Service providers are not obligated to donate numbers for the purpose of UNP if the donation will result in the immediate need for the donor SP to request additional numbering resources from the NANPA or PA.

8. Where UNP has been deployed, SPs may still obtain geographic numbering resources in accordance with applicable guidelines.

9. Requesting SPs will activate a TN obtained through the UNP process for  the specific customer for whom the TN was originally requested within a guidelines-specified interval following the completion of the port  from the donating SP. 

10. UNP will follow NANC LNP provisioning process flows, with forms modified to support UNP.

11. UNP will not be industry-segment specific.  Although there may be additional considerations unique to particular segments of the industry, UNP must be available to all LNP capable carriers .

12. Implementation of UNP will be subject to applicable state and federal regulatory requirements.

UNP will be limited to the fulfillment of specific customer requests or establishment of a footprint in a rate area.
5.7.3
MAJOR REQUIREMENTS FOR ITS IMPLEMENTATION:

e.g. regulatory edict, equipment enhancements, change to procedures, database establishment, administrative guidelines, etc.

5.7.3.1
UNP PRINCIPLES

SPs who have implemented permanent LNP in accordance with the Telecommunications Act of 1996, and as ordered by FCC Report and Order CC Docket No. 95-116, or other applicable state and/or federal mandate are eligible to participate in UNP where UNP is being deployed. SPs participating in UNP must, at a minimum, be prepared to contribute TNs using the UNP process, in accordance with guidelines.  

SPs should not be obligated to convert any switch to LNP capability for the sole purpose of participating in UNP. 

5.7.3.2 NETWORK RELIABILITY PRINCIPLE

The UNP process must not adversely impact network reliability, performance and public safety. 

5.7.3.3 UNP IMPACT PRINCIPLE

The implementation of any UNP mechanism or methodology will not impact the functionality of, or schedule for, LNP and pooling as ordered by the FCC or other applicable state and/or federal mandate.  

5.4 UNP Uniformity Principle

The inter-company provisioning methodologies, administrative procedures, and interfaces used to support UNP should be uniform nationwide. 

5.7.3.4 UNP/NPA RELIEF PRINCIPLE

UNP is not to be used in lieu of NPA relief.

5.7.3.5 UNP EQUALITY PRINCIPLE

LNP-capable SPs are required to act in both a donor and a recipient capacity. 
5.7.4 PROJECTED IMPACT ON THE NANP

An initial indication of how much UNP might contribute to extending the life of the NANP might be obtained by determining in how many instances carriers’ requests for numbering resources could have been satisfied with UNP. NANPA will use NRUF data to determine the number of 1000s blocks or NXX codes where the number of currently assigned numbers is less than or equal to potential UNP thresholds of 25, 50, and 100 numbers. NANPA will then examine the date of assignment of the block or code in question to determine which are sufficiently recent (i.e., less than two years old) and should thus be excluded as they may not be examples where long term usage would be less than the UNP threshold.

If the amount of resources identified as satisfiable by UNP is significant, NANPA can then be asked to estimate a corresponding demand reduction factor, perhaps as the ratio of the resources that could have been saved through UNP versus the total resources assigned in the corresponding time period.

5.7.5
MAJOR COST ELEMENTS: 

6 Network Elements – Major hardware and software changes to network elements (switches, databases, signal transfer points) should not be required. If UNP is so widely employed as to have a significant effect on the quantity of ported numbers then database capacity will have to be expanded.

7 Operations Support Systems –Changes to number assignment and administration systems are required.   The extent of such changes will depend on the degree to which a third party administrator and administrative systems are involved in the UNP process. If UNP is limited to only providing a footprint for  new carriers, then little if any changes to OSSs may be required. However, if UNP is used extensively on an ongoing basis for all carriers then real time access to individual carrier numbering inventories  may be required. If snapback to the footprint carrier is required then additional modifications to the number portability systems may be necessary. Changes to numbering resource reporting systems may also be required. 

8 Operations Work – Methods and procedures for obtaining numbering resources will be altered in cases where UNP is appropriate. Carriers will also have to develop  and execute processes to support donation of numbers to requesting carriers. Extensive deployment of UNP may require changes in carrier methods for forecasting numbering resources and generate additional resource requests.

9 Billing – No impact.

10 911 – No impact beyond normal LNP.

11 Customer Premise Equipment -  No impact.

12 Customer Education – No impact.

13 Revenue Impacts – No impact. 

14 Societal Costs – No impact.

5.7.6
Other Considerations

5.7.6.1
There are four primary reasons to implement UNP.

5.7.6.1.1
Access To Underutilized And Trapped Resources

From an administrative and regulatory perspective, UNP enables the mining of numbering resources that might otherwise be stranded within a rate area or within a single carrier’s inventory.  Estimates of the numbers that UNP could make available, although arguable, may be as large as the quantity of numbers already put into beneficial use for subscribers.

Resources may become stranded in many ways.  Ours is a mobile, rapidly changing society.  Subscribers increasingly change service needs, options and providers.  Businesses move, grow or fail.  Numbers that were assigned become available again, sometimes in large chunks.  Providing industry access to such resources will ensure more efficient utilization as the resource becomes more scarce.  Consequently, UNP is an important technique for resource conservation and more effective competition.

As with thousands-block pooling, the earlier in the life of an NPA that UNP is introduced, the greater its benefits in deferring or avoiding relief.  However, UNP provides access to stranded numbers in all cases:  new NPAs; NPAs in jeopardy; and, especially relevant, NPAs that have exhausted.

5.7.6.1.2
Competitively Neutral Access To Numbering Resources

Competitive local exchange carriers are likely to be both those seeking resources for a footprint in a rate area as well as those with an initial fill rate among their number resources which is lower than that of historical carriers.  This means that there is every reason to expect that UNP transactions, especially for footprint requests, will often occur between newer market entrants.

Transactions between a customer’s current carrier and that customer’s previous carrier for additional number resources which bear a relationship to those that have already been assigned are a logical and necessary extension of Local Number Portability (LNP) which made it possible to change carriers without changing numbers.  In such a scenario, if current carriers cannot have access to numbers requested by the customer, assuming those numbers are available, then LNP has not achieved its public policy goal.  In addition, customers may seek to trial service with a carrier other than their current service provider, but contingent upon the trial being offered with numbers within their current range.

UNP has the potential to transform carriers from resource owners wielding a weapon in the marketplace into custodians of a public resource.


5.7.6.1.3
UNP Satisfies Customer Needs

As suggested in the paragraph preceding, UNP plays an important role in enabling carriers to satisfy customer needs for specific numbers.  As a specific policy, customer specific requests may be made for any number or set of numbers which a customer could be assigned if the customer were being served by the service provider in whose inventory the resources are held.  

Although third in this list, satisfying customer needs is the only path to a competitive telecommunications environment.  UNP is premised on the notion that a consumer’s choice of service providers should not be based on carriers having differing access to numbering resources because telephone numbers are a public commodity.  If customers must shop among carriers based on the carriers’ varying access to numbering resources, LNP has failed, and the effort and expense incurred to achieve a more level competitive playing field was wasted.

5.7.6.1.4
UNP Technology Is Here

The technology to deploy UNP exists already as do the administrative systems to handle number transfers between carriers.  Both were developed and deployed for Local Number Portability.  UNP simply involves porting a local number not presently assigned to a customer.  Although critics suggest that UNP will increase the volumes associated with LNP systems, supporters point out that UNP simply makes good use of costly technology the industry has deployed.

While the technology and administrative systems are already in place, effective use of UNP will almost certainly require a regulatory mandate to end the privatization of numbering resources.  Thoughtful regulatory management will be important in getting UNP off on the right foot.

5.7.6.2
There are numerous reasons not to implement UNP

The following points enumerate concerns and potential negative impacts that could arise should UNP ever be mandated.  These factors should be considered before any decisions made with regard to implementing UNP on a voluntary or mandated basis.  These general comments apply to all UNP approaches outlined in Section 7 of this report.


5.7.6.2.1
The ideal environment is where SPs obtain adequate resources at all times via 1K pooling or whole NXX assignments.  The benefits of UNP being portrayed, as a number optimization technique beyond 1K pooling is purely speculative at this time.

5.7.6.2.2 The UNP concept, if mandated, may lead to issues that may be contrary to the Telecom Act and could promote and encourage collusion and antitrust behavior among SPs. The Telecom Act requires a neutral, third party administrator to perform number administration (e.g., toll-free numbers, CO codes, 1K pooling).  If UNP remains voluntary, it could be considered the sharing of resources between service providers.  If deemed mandatory, it is the recipient SP performing TN administration on the donor SP’s inventory, which may be in violation of the Telecom Act. 

5.7.6.2.3 Once wireless carriers are LNP capable, UNP would be very difficult for that segment of the industry.  Wireless carriers typically require instant service activation made available through pre-provisioning.  This will not be possible using UNP since it takes more than an hour to complete a UNP transaction through the NPAC databases.  For some wireless SPs, operating in an environment where they do not maintain total control over their inventory is unacceptable

5.7.6.2.4 In most circumstances, new and smaller carriers will become the frequent donors in UNP.  This is likely because they have not yet built a large enough customer base to fully utilize NXXs in their inventories.   

5.7.6.2.5
If numbers are not used they are subject to reclamation.  Service providers cannot obtain additional numbers unless they meet either the rate center MTE requirements or specific number utilization thresholds.  The UNP concept provides an SP the opportunity to obtain numbers by avoiding the normal qualification process.  This is a loophole to bypass the required scrutiny of the NANPA and regulators.    

5.7.6.2.6 UNP potentially violates Paragraphs 244-245 of FCC 00-104.  If a 

recipient requests numbers from an unopened block, the donor’s sequential number assignment efforts to preserve clean blocks would be rendered moot.  In addition, donor efforts to manage TN’s within open blocks are pointless due to the impact of unexpected UNP requests.  Sequential number assignment (TNs or blocks) would become impossible if other carriers were allowed to randomly take numbers from another’s inventory.
5.7.6.2.7 The ability to obtain resources is tied to an SP’s forecasts.  Unless their forecasts are consistently over-estimated, SPs that serve as donors end up with fewer numbers than they legitimately forecasted.  This will force SPs to either over-forecast or resign themselves to requesting numbers from others via UNP. This is an inefficient process and results in an environment that is contrary to the objective of number optimization. 

5.7.6.2.8 UNP will impact many switches.  To the extent that switches will have to handle more ported in numbers, enhancements may be necessary to accommodate additional NPA-NXX combinations.  Beyond LNP, UNP will require development of a unique indicator to prevent snapback when the recipient’s customer disconnects. 

5.7.6.2.9 UNP may result in greater capacity and performance requirements for NPAC systems.  This could be in the form of transactions per second (TPS) as well as a requirement to handle a greater number of records.   Depending on the cost recovery method, there may be a requirement to identify ports that are attributable to UNP vs. LNP or other LNP-based functions.  The NPAC may need development to support this function.   Also, an NPAC transaction charge is applied for each TN that is ported.  UNP will increase the number of transactions and thus increase NPAC charges to the industry.  It has not yet been determined how such additional costs would be allocated or recovered.  UNP may impact LNP system loads since it will increase the quantity of numbers ported.  Depending on the size of the increase there may be impacts to SOA, LSMS and NPAC databases. 

5.7.6.2.10
Some degree of manual processing will be required for UNP.  This could result in a degradation to the level of customer service now provided.  This degradation may be area specific (i.e., customer requesting service in one rate area may be accommodated sooner than customers residing in another rate area).  Examples of the types of service degradation are: 

· Increased interaction time between the SP and the customer

· Increased opportunity for errors in the provisioning process due to manual processes

· Inability to pre-provision causes delays, as does using the LNP process rather than one’s own inventory

5.7.6.2.11
The donor is paying for the recipient to obtain numbers with no apparent benefit.  With LNP the port transaction fees associated with an assigned numbers are somewhat covered because the assigned numbers were generating revenue.  With UNP there is no revenue coming to the donor, but the donor pays the port transaction fees to send the numbers to the recipient.
5.7.6.2.12
This concept is not as simple as it has been portrayed in Section 6.1 because UNP does not, in fact, establish a footprint nor can it simply provide a new presence in a rate center to a carrier.  Numbers ported into a new service provider will not necessarily appear in the LERG and it will make trouble-shooting very complex.  UNP exacerbates the problems of LNP.  The service provider that receives numbers in a new rate center must be prepared to support E911, etc., in the new rate center.  

All the above issues should be addressed and resolved before any decision is made on mandated deployment of the UNP concept.  Many of these issues impact the ability of a service provider to compete on a level playing field.  The cost, policy, and technical impacts must be decided before any potential positive benefits of UNP are realized.

5.7.6.3 MISCELLANEOUS CONSIDERATIONS

· UNP may trigger the conversion of a transitional overlay to an all services overlay

· Additional NRUF categories may be required

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.
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 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.

This optimization measure was withdrawn since it became a full services overlay once pooling or porting begin in the NPA. Consequently, there is no additional information provided on this measure.

5.10
Transparent Numbers via Geographic Portability

5.10.1
Basic Description:
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.

5.10.2
Availability:
With the introduction of number portability outside of a rate area, transparent numbers can be implemented wherever number portability is deployed.  Unlike thousand block number pooling, for example, it is not necessary for multiple carriers to be present to take advantage of this approach; a service provider would be able to assign its own numbers stranded in one low growth rate area to end-users in other areas where new numbers are needed without the necessity of first undergoing rate center consolidation.

The NRO report suggested making the required geographic portability capabilities available would take 4-10 years.

5.10.3
Major Requirements for its Implementation:

If geographic number portability technology were not deployed already, a Federal regulatory edict would be required to cause this measure to be implemented.  

The equipment changes required are largely those needed to implement geographic number portability.  Transparent numbers also require changes in a carrier’s number inventory systems.  This is necessary in order to allow numbers available for assignment to be used for customers and switches independently of the associations normally expected from looking at the NPA-NXXs of the telephone numbers themselves. 

5.10.4
Projected Impact on the NANP 

The impact on transparent numbers on life of the NANP can be estimated from NRUF data through adjustments to forecasts for initial and growth blocks or Central Office codes (NXXs).

In estimating the number of initial blocks or codes needed by a new entrant to serve the area of portability, one block or code would be forecast instead of one for each of the rate centers in the area of portability. Carriers expanding their coverage within the area of portability would not require new CO codes or blocks to cover new rate centers.

Where forecasting growth of existing carriers, the forecasts for rate centers within the area of portability would be combined, and the appropriate threshold for new resources would be applied to the utilization calculated for the combined numbering resources in the area of portability. Since carriers forecast in units of thousands blocks or NXXs, existing NRUF data may complicate capture of the full impact of transparent numbers on growth resources. For example, where a carrier forecast indicates a block is needed in each of two rate centers within the area of portability, it is not strictly clear whether the carrier requires one block or two. Several approaches are possible:

4. Assume the sum of demands (two blocks) – in this case no benefit is shown.

5. Assume the minimum demand (one block) – this underestimates demand where a carrier really needed, for example, 700 numbers in each of two rate centers. It is especially likely to do so where the area of portability includes many rate centers.

6. Interpolate demand. Based on the underlying growth rates (as estimated from previous NRUF reports), derive a forecast in TN’s for each rate center in the area of portability and sum to get a consolidated forecast that can be transformed to blocks or codes.

Demand calculations should take into account the introduction of Number Pooling and the resultant efficiencies gained. Estimates of the impact should consider the smaller increments of demand that will immediately flow from Number Pooling. For planning purposes, forecasts for periods after the Pool Start/Allocation Date that were originally made in NXX increments (because they were made prior to pooling) should be reduced to blocks. Historical block retention rates for newly allocated NXXs can be used to estimate the donations at the start of pooling.

This approach to the estimation of the overall impact of transparent numbers requires assumptions about the area of portability. The IMG would need to develop a methodology to select the scope of the area of portability for impact analysis. An upper bound could be calculated by assuming portability within a state.  Alternatives might include an NPA or LATA.

Because the of the complications introduced by the fact that existing forecasts of demand are in blocks or CO codes rather than TN’s, the methodology outlined above may not be easily applicable, especially in the context of the current NANPA exhaust model the IMG is using as a baseline. The impact of transparent numbers should, however, be at least as large as that of rate center consolidation. This is because, although the basic mode of impact – allowing CO codes to be used across multiple rate centers – is the same as Rate Center Consolidation, any implementation of geographic portability is likely to remove some of the issues that limit the extent of consolidation. Thus, the impact derived from the RCC impact estimation (see NENO #2) can be used as a surrogate for that of transparent numbers.

Thus, the IMG proposes to take the aggregate results of the RCC analysis (in terms of delay of NANP exhaust) and treat that as the benefit of transparent numbers via geographic portability.

5.10.5
Major Cost Elements:

Note the cost impacts to the elements described below may be directly related to the area covered by the underlying geographic portability capability.

1. Network Elements – Extensive changes to network elements (switches, databases, signal transfer points) would be required to implement the geographic portability prerequisite capabilities required for transparent numbers. In some cases, replacement of these elements could be required. These costs may be on the order incurred for Local Number Portability (LNP). Within the area of portability
 the query responsibility would shift from the N-1 carrier to the originating carrier in order to enable that carrier perform local/toll discrimination, increasing the signaling and database capacity required by local carriers and possibly stranding toll carrier capacity.

2. Operations Support Systems – Extensive changes to OSS would be required for the geographic portability prerequisite capability and for the transparent numbers administrative regime. Numbering resource assignment and reporting systems will be significantly impacted. Again, the costs of LNP may be reflective of the order of magnitude required.

3. Operations Work – Along with changes to network elements and OSS, new data elements would need to be provisioned and methods and procedures for provisioning and maintenance would be altered. In particular the procedures for number management and assignment will be impacted to a greater degree than with, for example, thousands block number pooling. Also, processes for numbering resource assignment and reporting must be modified.

4. Billing – Extensive changes to billing systems are expected since transparent numbers requires that information other than the calling and calling party numbers must be used to identify the rating jurisdictions involved. (The NRO report suggested this may amount to essentially replacement of existing billing and rating mechanisms.) Any systems, including but not limited to wireless prepaid platforms, which require real time rating must also be modified to perform queries.

5. 911 – The degree of changes required in the 911 infrastructure will depend on whether the design of geographic portability in the network can isolate the added complexity from the 911 infrastructure per se. For example, originating end office to 911 tandem signaling will have to change from MF (the predominate case today) to entirely SS7. PSAPs may be required to support many additional central office codes and NPAs requiring signaling protocol changes and PSAP equipment upgrades or replacement.  Changes to the wireline service order processes and systems (e.g. real time access to the Master Street Address Guide - MSAG) will be required to ensure proper 911 routing. 

6. Customer Premise Equipment -  The geographic portability required for transparent numbers presents  significant problems for Customer Owned Coin Operated Telephone (COCOTs) and  Private Branch Exchanges (PBXs). Since routing and rating decisions can no longer be made based on dialed number alone, these devices would either have to become capable of querying a database to determine the location of the called number or settle for making distinctions limited to the scope of geographic portability, essentially billing all calls at a flat rate. In the current environment the former would require substantial upgrades if not outright replacement in the case of COCOTS.

7. Customer Education – As a result of geographic portability, extensive customer education will be required so that consumers understand that the dialed number can no longer be used to determine if a call is local or toll. New network mechanisms (toll warnings) may have to be introduced and customers will need to become accustomed to them.

8. Revenue Impacts – Assuming that billing is still based on existing rate centers as identified through new call processing mechanisms, direct revenue impacts of transparent numbers are not expected. The shift from N-1 to originating queries within the area of portability might, however, increase access revenues – and thus costs to toll carriers.

9. Societal Costs – Social costs of transparent numbers will be moderate, greater than those of rate center consolidation, but less than those of NANP expansion. Customer confusion may result from the fact that calls that calls to different numbers within the same NPA-NXX may terminate to different areas and be rated differently. If toll warnings are required, customers may eventually find them intrusive and annoying. 

5.10.6
Other Considerations:
· The benefits of breaking the end-user location limitation from the choice of assignable telephone numbers provides a method to use most stranded numbers without significant customer impacts.  

· This measure provides the advantages of rate center consolidation without the corresponding upheaval in basic rates and inter-carrier settlements.  Transparent numbers do not require multiple service providers to be present in any given area to be effective in utilizing stranded or otherwise limited numbering resources.

· Calls requiring default routing (because they originated outside the area of portability or because of network failure) raise billing issues in that the originator may not be warned that a call will be rated as toll.

· The approach involves a substantial expenditure, cannot be implemented quickly, and requires significant changes to carriers' support systems.  Further, the approach does not address stranded numbers in switches that are not LNP-capable.

5.11
Adminstrative measures

5.11.1
Basic Description

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 three “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. The specifics of the Commission’s Numbering Audit Program have been circulated for public comment and await a finalizing order to become effective.
It should be noted that the FCC’s NRO docket remains an open proceeding with consideration still being given to pooling schedules, audit procedures, cost recovery and other numbering issues.  It is possible that this proceeding  may yield additional measures that are administrative in nature to further optimize the use of numbering resources.

5.11.2
Availability

These administrative measures have gone into effect upon the issuance of the FCC’s NRO Orders and their subsequent publication in the Federal Register, and are therefore “available” now. This will be evident in the NRUF reporting to the NANPA. Compliance with the requirements of these administrative measures will likely be the core of the FCC’s audits.

5.11.3
Major Requirements for Implementation 

Implementation of these measures involved changes to all carriers’ internal TN administration. Among other things, these changes entailed: 

1.) An initial number inventory review and significant modifications and enhancements to existing systems and processes and the potential requirement to develop other mechanized interfaces to manage resources to be in compliance. The amount of work and cost required to accomplish this varied considerably between carriers, dependent on whether the carrier was a relatively new wireless or competitive local carrier or a long established incumbent local carrier.

2.) Establishment of an ongoing TN inventory management, tracking process and tools. 

5.11.4
Projected Impact on NANP    

The impact of these administrative measures should be assessed on the basis of the NANPA’s analysis of the data gathered from the NRUF reports. Over a period of time these reports should show a trend of efficiencies - improved utilization levels, returned codes, reduced number of requests for codes, a slowdown in NPA relief efforts - gained by the implementation of these administrative measures. These should also, then, be apparent in the annual NANP exhaust projections developed by the NANPA.

5.11.5
Major Cost Elements

With compliance required by FCC mandate, carriers will have made the necessary changes and, for the most part, have absorbed the cost of doing so. 

5.11.6
Other Considerations

It is clear that these administrative requirements by the FCC have introduced a greater degree of discipline into the process of allocating and administering numbering resources. As the impact of applying these administrative measures matures, the industry will likely realize a dramatic improvement in the efficiency of the utilization of telephone numbers. However, meaningful results will probably not be available for at least a full year to 18 months, as the NANPA builds and analyzes its database from the NRUF reports. Further, the deployment of national thousands block number pooling carries the expectation of additional and continuing efficiencies to help conserve the nation’s numbering resources. Here, too, it will take some time - at least two years - until the full impact of pooling could be assessed.

The FCC and the industry have set in motion unprecedented changes in the way telephone numbers are identified, allocated, and reported. Much effort and expense have gone into the application of these changes. It is now incumbent upon the industry and regulators to allow time for these measures to work and to assess their impact on the exhaust of the NANP when sufficient data is available.    

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
 NANP Expansion 

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 excerpts and intended to give thebasic 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.

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  no less than 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         NENO Remarks

NENO has decided to accept the INC recommended NANP expansion plan described above as the basis for comparison with the various number optimization measures enumerated in this report.  This is not necessarily an endorsement of the INC recommendation, but the NENO mandate has never been to undertake a study and determination of the optimum NANP expansion plan.  Therefore, NENO as part of its assumptions has agreed to accept the INC NANP expansion recommendation.  Any comments on the INC recommendation should be addressed directly to the INC.  Moreover, the INC recommended  plan adds as much or more resources as any of the other proposals which passed initial screening, and the INC had no indication that it would be more costly than any of the others.  It thus provides a suitable surrogate for cost –benefit analysis for comparison with optimization measures for all the NANP expansion plans considered.

Some important outcomes of the acceptance of the INC recommendation are the following consequences:

    This NANP expansion plan will permit the release of the eighty N9X series of NPAs to be used and assigned before NANP expansion.  This alone increases the available area codes by over 10% and will subsequently extend the life of the existing NANP.

    Since the transition plan for this NANP expansion recommendation depends on the use of the D digit to differentiate old numbers from new numbers there will be a definite need in the future (before NANP expansion) to clear all use of the D digit and to go to ten digit dialing.  Both of these requirements are potential number optimization techniques that have been evaluated in this report.  It must be noted, however, that the INC recommended plan requires that the D-digit not be released (i.e., NXXs beginning with 0/1 made available for assignment) until the time that the NANP expansion plan is initiated.

Although at the time of issuing this report NANP exhaust is not in a critical state of affairs, it will be necessary to implement both the measures of ten-digit dialing and the clearance of the D digit before NANP expansion can be implemented.

7.0
 Analysis of Results

7.1
NANP EXHAUST IMPACT SUMMARY

(Chart that summarizes what type of bang you get if implemented each optimization measure)

The following chart depicts a summary of the impact of each optimization measure in delaying the exhaust of the current 10-digit NANP.
  The potential extension of  10-digit NANP life is shown in terms of an estimated NANP exhaust date.
 Since most methodologies relied upon assumptions that cannot be fully validated, variances are expected. Therefore, a range of dates are shown for most of the alternatives.

Note that the NENO believes that a comparison of the alternatives should not be limited to the relative potential for conserving or increasing the supply of numbers available for assignment, but must also include a comparison of the costs involved. Readers should also take into consideration the cost impact summary chart shown in the following section.

7.2 SUMMARY OF COST IMPACT

The following chart depicts a summary of the costs associated with each alternative fore each of the major cost categories described in Section 4.4.  The scale shown has values from 1 to 10, with 1 being considered the least expensive and 10 being the most expensive.  The format of the table is intended to allow readers with an interest in one or more specific cost category columns to easily determine which alternatives have the highest (or lowest) potential costs.  However, there is no relationshiip between similar values in different columns. It was recognized that costs within certain alternatives themselves may vary widely, depending upon the scope of deployment and the implemnetation method utilized.  For such situation, a range of cost values is shown.
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Note that the NENO believes that a comparison of the alternatives should not be limited to costs alone, but should also be based upon the relative potential for conserving or increasing the supply of numbers available for assignment.  Readers should also take into consideration the NANP Impact summary chart shown in Section 7.1 above.

8.0 NENO Conclusions

This NENO report contains descriptions and analysis of eleven number optimization measures that have been summarized.  Some of these optimization measures have been implemented and others are presented as potential optimization techniques that could be implemented in the future.  The report also includes a brief description of the INC recommendation on NANP Expansion.  The ultimate goal of this effort was to compare the costs and net number conservation effect against the cost of expanding the NANP from 10-digits to 12-digits.   This was the main driving force in the formation of the NENO IMG and in gathering all this information in one report.  

Much of the work in this report is based on past industry research however, the relative cost analysis is unique to this report as are many of the upgrades that have been inserted in the descriptive sections of the various optimization techniques.  In addition some of the techniques included have never been described before. As NANP Expansion is an extensive undertaking, and as it affects multiple sovereign nations, all efforts to minimize its cost and other impacts to extend, within reason, the life of the current plan, should be taken. A specific plan needs to be put in place to delay or avoid this event.  However, should expansion become necessary, we should incorporate changes that would facilitate this if possible. Therefore, the merits and relative costs of all these number optimization techniques need to be compared and evaluated relative to NANP expansion.  This report attempts to give the reader some insight into this problem and hopefully will assist the telecommunication community in making future decisions on the cost benefits of adopting any new NRO techniques or in continuing to employ existing techniques.

In some cases, there are clear tradeoffs.  For example the implementation of D-digit release before NANP expansion would prevent the adoption of the INC recommended NANP expansion plan
.  In other cases the cost-benefit is not as clear.  For example, the true cost benefit derived from transparent numbers requires the implementation of Geographic portability.  In general, this report should provide the reader with additional insight into these complex tradeoffs.  

A major effort has been made to simulate the impact on NANP exhaust of the various techniques.  The present report uses numbering data as of April 2002 in these simulations.  It may be advisable to conduct ongoing simulations as new data is available since this should indicate the relative impact that a particular measure may have in the future and help to determine its cost benefit.  

In conclusion, this report provides greater insight into the estimated high-level cost benefits that the different NRO techniques provide, in order to extend the life of the NANP resource.  The report provides simulation techniques and criteria to assist in evaluating future number optimization decisions on a relative cost basis. Given the complexity of the problem being addressed there are no general answers or recommendations that can be made at this time. One or more measures may be combined for potential additional benefit dependent on existing conditions.  NENO did not look at the potential synergies, nor possible antagonistic effects of combining the various number optimization methodologies. However, this report’s approach and methodology should assist in evaluating future numbering resource optimization choices and decisions.
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� Charging for Numbers, ELCAs, etc.


� See Apendix


� This is the absolution statement.


� 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 may take place per the smallest subdivision of the hierarchy and these would be the fundamental elements subject to consolidation.





� Wireline demand was used because wireline carriers, unlike wireless, require numbering resources in each rate center served, so that the major impact of RCC is expected to be on wireline demand .


�  Changes to local rates generally require new regulatory proceedings that have costs as well.


� Para. 106 NRO II  CC 99-200


� For example, many operator services and wireless systems make extensive use of the 0/1 D digit today.


�   The overlays identified in the chart could be distributed, concentrated, multiple or boundary extension overlays.


� These states were arbitrarily selected.  Data for all states is available from NANPA.


� Some switches may encounter their limits for the number for served NXXs and require upgrades.


� Costs associated with 10-digit dialing only apply if this is the first overlay in an area.





� “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).


� There were 81 NPAs that showed some codes identified as protected for 7D dialing.


� 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.





17A 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.


� A more detailed description of geographic portability may be found in the Number Resource Optimization Working Group Modified Report to the North American Numbering Council on Number Optimization Methods, October 20, 1998.


� The area within which numbers can be ported is not defined in this document.


� The resulting impact on NANP exhaust caused by a given optimization measure is derived by only considering that measure in isolation.


� Based upon NANPA’s assessment using the projection methodology selected for each alternative.


� Recommended Plan for Expanding the Capacity of the North American Numbering Plan INC – 02-0107-029, December 13, 2002)
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		NENO Issue #		Measure		Network Element		OSS		Operations Work		Billing		911		CPE		Customer Education		Revenue impacts		Social Costs

		2		RCC		2		2		3		4		9		4		4		7		4

		3		Transparent Numbers		8		9		8		8		8		7		7		2		6

		4		D-digit release		6		5		7		3		8		4		2		1		3

				Thousand block pooling		3		5		6		1		1		1		1		1		1

		7		Fixed Boundary Overlay		2		1		2		2		3		3		3		1		3

		8		Boundary Extension Overlay		2		1		2		2		3		3		3		1		3

		9		Mandatory 10-d dialing		2		1		2		1		1		3		3		1		3

		10		ITN		5		9		8		1		1		2		1		1		1

		11		UNP		2/5		2/8		3/5		1		1		1		1		1		1

				Admin measures		1		3		3		1		1		1		1		1		2

				NANPE		10		10		10		10		10		10		8		1		10



AT&T:
less impact for wireless due to less reliance on toll

AT&T:
rate rebalancing can increase consumer costs

AT&T:
5 if extensive use forces capacity augments

AT&T:

AT&T:
most impacts due to geographic portability

Tom Breen:
5-29-2002:  Depending on the way in which rate centers are consolidated 911 system upgrades and trunking rearrangements may or may not be required. Where consolidated rate centers all routed to the same PSAP, these changes may be avoided, but where different PSAPs are involved such changes are more likely. The costs associated with protecting 911 default routing can include additional trunking and creation and use of new line class codes.
Because of differences in how wireless provides 911 service, these are not issues and the impact of RCC is a 1 for wireless

Tom Breen:
5-29-2002:  The degree of changes required in the 911 infrastructure will depend on whether the design of geographic portability in the network can isolate the added complexity from the 911 infrastructure per se. For example, originating end office to 911 tandem signaling will have to change from MF (the predominate case today) to entirely SS7.  PSAPs may be required to support many additional central office codes and NPAs requiring signaling protocol changes and PSAP equipment upgrades or replacement.  Changes to the wireline service order processes and systems (e.g. real time access to the MSAG) will be required to ensure proper 911 routing.

Tom Breen:
5-29-2002:  Some existing E9-1-1 PSAP CPE equipment cannot receive and display a TN using this 0/1 as the D digit. Additionally there will be E9-1-1 specific software changes required on all of the E9-1-1 Selective Routers in North America (U.S. & Canada), and all of the ALI Databases would need to be modified to handle D digit release.

Tom Breen:
5-29-2002:  No impact beyond normal Pooling requirement.

Tom Breen:
5-29-2002:  The introduction of a new NPA in an existing E9-1-1 Selective Routing Tandem serving area usually requires the addition of NPA specific dedicated Emergency Services trunk groups (at least for wireline carriers).    Most of the existing E9-1-1 SRs are limited to four NPAs, so if they were already serving four, the addition of the fifth would not be possible until two other significant changes were made in the E9-1-1 Network path.  Currently it would dictate the use of SS7 signaling between all originating switches and the E9-1-1 SR.  It would also require the ability to send a full 10 digit TN to the PSAP from the E9-1-1 SR, and that is generally not possible today since the vast majority PSAP CPE is limited to 8 digit signaling protocol. PSAP CPE and E9-1-1 Selective Routing Tandems must also be reprogrammed to use 10 digits.

Tom Breen:
5-29-2002:  The introduction of a new NPA in an existing E9-1-1 Selective Routing Tandem serving area usually requires the addition of NPA specific dedicated Emergency Services trunk groups (at least for wireline carriers).  Most of the existing E9-1-1 SRs are limited to four NPAs, so if they were already serving four, the addition of the fifth would not be possible until two other significant changes were made in the E9-1-1 Network path.  Currently it would dictate the use of SS7 signaling between all originating switches and the E9-1-1 SR.  It would also require the ability to send a full 10 digit TN to the PSAP from the E9-1-1 SR, and that is generally not possible today since the vast majority PSAP CPE is limited to 8 digit signaling protocol  . PSAP CPE and E9-1-1 Selective Routing Tandems must also be reprogrammed to use 10 digits.

Tom Breen:
5-29-2002:  Changes to accommodate automated 10-digit dialing as needed, such as for one button transfers of 9-1-1 calls from PSAP to PSAP are required.

Tom Breen:
5-29-2002:  No impact beyond normal LNP.

Tom Breen:
5-29-2002:  No impact beyond normal LNP.

AT&T: 8 if  extensive deplpoyment  & centralized adminstration system employed

AT&T:
The magnitude of impact will depend on the extent to which UNP is employed with  extensive deployment resulting in a 5
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Total Demand

		Location		NPA		Date		No. of RCs (Pre-RCC)		Avg. Monthly Demand (pre-RCC)				No. of RCs (Post-RCC)		Avg. Monthly Demand (post-RCC)		Percent Reduction in Demand		%RCC		Qtr

		Denver		303		9/1/98		43		13.78		**		16		11.42		17.13%		62.79%		3

		Missouri		816		3/30/01		86		5				78		4.25		15.00%		9.30%		1

		St. Louis		314		12/31/99		14		5.42				7		7.25		-33.76%		50.00%		4

		Dallas		214/972		3/15/98		19		36		*		4		14.67		59.25%		78.95%		1

		Fort Worth		817		9/13/98		20		9.11		**		9		9.16		-0.55%		55.00%		3

		Houston		713/281		3/15/98		25		38.67		*		15		16.17		58.18%		40.00%		1

		San Antonio		210		9/13/98		29		9.55		**		1		2.92		69.42%		96.55%		3

		Austin		512		3/15/98		15		20.33		*		2		4.42		78.26%		86.67%		1

		El Paso		915		3/15/98		10		7.67		*		1		2.67		65.19%		90.00%		1

		Average Demand								16.17						8.10		49.89%		mean %		r %rcc		slope		intercept

		Average RCs						29.00						14.78				49.04%		63.25%		0.5912108406		0.807733362		-0.146321359

																3mo		65.22%

																9 mo		28.67%

		* previous 3 months														12 mo		-9.38%

		** previous 9 months																				r Qtr

																						-0.6844665857

		Tucson		520		Pending

		Atlanta		404/678/770		8/15/01		26						3

		Phoenix		602		1997		18						1

		Connecticut		203		6/15/97		38						29

		Connecticut		860		6/15/97		77						57

		Minneapolis		612		1997		20						1				Just a portion of the 612 NPA



&CImpact of Rate Center Consolidation on CO Code Demand



Wireline Demand

		Location		NPA		Date		No. of RCs (Pre-RCC)		Avg. Monthly Demand (pre-RCC)				No. of RCs (Post-RCC)		Avg. Monthly Demand (post-RCC)		Percent Reduction in Demand		%RCC		Qtr

		Denver		303		9/1/98		43		10.89		**		16		5.78		46.92%		62.79%		3

		Missouri		816		3/30/01		86		3.8				78		3.17		16.58%		9.30%		1

		St. Louis		314		12/31/99		14		3.92				7		3.64		7.14%		50.00%		4

		Dallas		214/972		3/15/98		19		27		*		4		9.67		64.19%		78.95%		1

		Fort Worth		817		9/13/98		20		7.44		**		9		8		-7.53%		55.00%		3

		Houston		713/281		3/15/98		25		29.67		*		15		20.33		31.48%		40.00%		1

		San Antonio		210		9/13/98		29		7.22		**		1		0.44		93.91%		96.55%		3

		Austin		512		3/15/98		15		13.33		*		2		3		77.49%		86.67%		1

		El Paso		915		3/15/98		10		4.33		*		1		1		76.91%		90.00%		1

		Average Demand								11.96						6.11		48.86%		mean %		r %rcc		slope		intercept

		Average RCs						29.00						14.78				49.04%		63.25%		0.7953111712		1.0018663116		-0.1813691044

																3mo		62.52%

																9 mo		44.43%

		* previous 3 months														12 mo		11.86%

		** previous 9 months																				r Qtr

																						-0.3433442503

		Tucson		520		Pending

		Atlanta		404/678/770		8/15/01		26						3

		Phoenix		602		1997		18						1

		Connecticut		203		6/15/97		38						29

		Connecticut		860		6/15/97		77						57

		Minneapolis		612		1997		20						1				Just a portion of the 612 NPA

				NOTE:  The pre and post-monthly demand CO code demand represents the monthly demand for the same time period (e.g., pre-RCC is Dec97, Jan98 and Feb98

				and post-RCC is Dec98, Jan99 and Feb99.
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