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Section I – Author’s Introduction

T

his document is a compilation of books I have read, training I have received and the experiences I have had in my career.  This document is my personal assessment of the issues affecting the North American Numbering Plan.  This assessment is based upon 38 years of experience in 4 segments of the telephone industry.  I have done a lot of research into the thoughts behind the uses of telephone numbers.

The Bell System engineers that trained me, early in my career, taught me the reasons behind the decisions and processes being used for numbering.  It is in their memory that I dedicate this discussion document.

I would like to thank and commend the past and present members of the Industry Numbering Committee (INC), the North American Numbering Council (NANC) and the Canadian Steering Committee on Numbering (CSCN).

I especially thank Mark Cuccia for access to his old Bell System paper records and his impartial insight into the workings of the NANP.  I also thank Ron Havens for access to his memory and his paper records from early industry forums.  I also thank Michele Young Enzweiler for her insight into the numbering needs of the wireless industry segment.

I have learned that no one is an expert on this issue and each day reveals more facts about the uses of telephone numbers.
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Section II – Wireline Historical Perspective

T

he following historical perspectives apply to the wireline telephone industry.

Telephone numbers became necessary as soon as the first telephone operator could no longer remember what switchboard jack was assigned to the end user.  The numbers initially were the manual switchboard panel and jack strip number assigned to the end user.  Telephone numbers were only used for wireline telephone calls until Improved Mobile Telephone Service (IMTS) was initiated in the early 1950s.  The North American Numbering Plan (NANP) was established before this time.  Wireless roaming calls were handled by live telephone company operators until the proliferation of cellular and PCS in the late 1980s.

This perspective is important to understand as the application of the numbering plan to other than wireline industry segments gets convoluted due to technical needs and regulatory differences for these industry segments.  The problems associated with other service provider applications of the NANP will be covered later in this document.

NANP FORMAT AND VALUES

A

lmon Strowger patented the dial telephone in 1891.  Prior to that, numbers were verbally passed between callers and operators and then between operators.  Between 1891 and the development of the NANP, local dialing could be anything from 2 to 7 digits.  This was dependent upon the size of the community, the size of the local calling area and the capabilities of the switching system(s) being used.

The numbering plan used in the United States, and the other 18 nations served by Country Code 1, is known as the NANP.  It is based on a “destination code” principle where each main telephone (access line) in the NANP has a specific “address” or “destination code” assigned to it.  The address is a 10-digit number that consists of the following two basic parts:

1) A 3-digit Numbering Plan Area (NPA) code, commonly called the area code

2) A 7-digit directory number that is further divided into two parts.

(a) A 3-digit central office (CO) code.  The term central office, or CO, code is used in this document because of its long standing use.  In this application CO means the servicing end office that provides dial tone to the subscriber.

(b) A 4-digit station number (line number).

The Bell System developed the NANP in the 1940s to route, and properly bill, long distance telephone calls.  This numbering plan is totally independent of the various technologies that use it.  Every telephone, in the numbering plan area, has had a unique 10 digit number associated with it since that time.

In other words, a NANP telephone number is a ten digit number that contains two 3-digit codes and a 4-digit station number.  All other numbers, used by telephone systems, fall in the category of prefixes or access codes.  The written and printed representation of a NANP number should be NXX-NXX-XXXX.  This will prevent confusion with any other communications system that utilizes a numbering scheme.

The NANP was created utilizing a hierarchical switching arrangement that assured that no telephone call would switch more than 10 times
.  This switching plan minimized the probability of encountering an “All Trunks Busy” condition and maintained a consistent volume level for speech quality.

The dialing plan was only utilized by toll operators (Operator Toll Dialing) until 1951, when Englewood, NJ became the first exchange to access Direct Distance Dialing (DDD).  The conversions to DDD were completed to the majority of areas within the US and Canada by the mid 1960s.

The combination of area code plus CO Code defined the destination switching system for the called number.  In addition, the combination of area code and CO Code defined the destination rate center of the called number.  The switching system location defined the “wire center” for call routing purposes.  The rate center defined the geographic destination for customer billing purposes.  Rate Center definitions are filed in tariffs with the FCC and various state regulatory agencies.  Wire Center and Rate Center destinations can be the same, but their definitions and uses reside in different industry data bases.

Telephone numbering resources are the “source code” by which the Public Switched Telephone Network (PSTN) elements function.  Electro-mechanical telephone central offices had to be provisioned with physical switching equipment to complete calls to telephone numbers.  Stored program controlled systems only have computer memory addresses associated with numbers.  Stored program controlled switching systems use the numbers to obtain the address location of the physical line card that connects the customer to the switch.  Telephone numbers are signaled between switching systems, to complete telephone calls.  The calling party’s telephone number and the called party’s telephone number are recorded on message accounting media for proper billing.  The wireless segment’s use of telephone numbers has come into being after the proliferation of stored program controlled switching.

Dialing of less than 10 digits was used in local areas, served by electro-mechanical switching, because the provisioning of the necessary switches to force 10 digit dialing was costly, power consuming and took up extra floor space.  Stored program controlled switches do not care how many digits are dialed and can function with 7 or 10 digits in local calling areas.  However, a universal dialing plan would simplify switch instructions and speed up interconnections.

Each technology that uses NANP resources is constructed using the format and values of the plan.  The combination of the two codes forms the basis by which the North American PSTN routes and rates (for billing) telephone messages.  In the initial definition, the first 2-digits of the CO Code were defined by the first 2 letters of the exchange name.  Exchange names were associated with geographic communities and letters were (still are) printed on telephone dials.  The exchange names were carryovers from the manual switchboard days.  This was known as 2-5 Numbering.  This stood for 2 letters and 5 numbers.  After the implementation of DDD, some exchange names produced duplicate 2 letter designations with other exchange names.  AT&T published a standard exchange name document in 1955 to eliminate these duplications
.  This caused some exchange names to be changed.

Historically, the telephone industry has routed telephone calls based upon three or six digits in order to minimize delays in calls caused by digit analysis.  Local Number Portability (LNP) requires the examination of the full ten-digit number in order to derive the proper six digits for call routing.  The original NANP format had different formats for the two codes used in a NANP number.  Electro-mechanical switch decisions relied on the 2 codes being different.  Subsequent redefinitions of NANP values have resulted in the format of these two codes being exactly the same.  Call routing is now based upon information contained in the Telcordia™ LERG™ Routing Guide.  The rating information is based upon data contained in the Telcordia™ TPM™ Data Source.

The NANP was designed, coordinated, managed and maintained by AT&T Network Planning until the break up of the Bell System in 1984.  The NANP was then administered by Bell Communications Research Corporation (Bellcore) on behalf of the 7 Regional Bell Operating Companies (RBOCs) until the Telecommunications Act of 1996.  The US FCC, in cooperation with the telephone industry and state regulators, contracted the administration of the NANP to NeuStar (See TABLE 1 in the Appendix).  The Canadian CRTC awarded the contract to SAIC Canada for telephone numbers in Canada.  The telephone industry is still developing refinements in the administration of the NANP.

Even though the NANP preceded it, the NANP follows international standards and is compliant with the International Telecommunications Union (ITU) Recommendation E.164 “Public Telecommunications Numbering Plan” (See TABLE 2 in the Appendix).  This is essential for participation in International Direct Distance Dialing (IDDD).  The countries that are part of the NANP participate in the ITU, usually through their national state departments.

The values of NANP telephone numbers are the decimal digits 0 through 9.  Initially, these numbers were generated by the opening and closing of a relay in dial pulse telephones.  In 1958, Bell Laboratories developed Dual Tone Multi-frequency (DTMF) tones to generate numbers and to speed up connections.  This became known as “touch tone”
  The characters # and * were added to push button phones.  Four additional tone pairs were defined with this signaling and military uses of DTMF contained these four additional pairs.  The DTMF frequencies and uses are in TABLE 7 in the Appendix.  These additional characters now serve as network control characters.  The dial equivalent to the * is the digits 11.  There is no dial equivalent to the # character.

Evolution of NANP Format and Values:

· 1947 Original NANP Format and Values = N (0 or 1) X – NNX – XXXX where N = digits 2 through 9 and X = any digit of 0 through 9.  The NNX portion of this plan consisted of 2-letters and 1-number.  The 2-letters were the first 2-letters of the exchange name. (ex. Beachwood 4 was BE 4)

· 1975 NANP Format and Values = N (0 or 1) X – NXX – XXXX

· 1994 NANP Format and Values = NXX – NXX – XXXX

The values Y and Z have been used by various authors when referring to a range of suggested values for a particular NANP proposal.  Y and Z are only used in their algebraic representation and were not used in any official definition of a NANP Number.

The format of the NANP is sometimes written as ABC-DEF-GHIJ to facilitate discussion of any particular value within the format

PREFIXES AND ACCESS CODES:

T

he industry has always employed prefixes and access codes to access certain capabilities or call types.  The most common prefixes are the digit 1 preceding a sent paid toll call and the digit 0 which precedes an operator handled toll call.  These prefixes have evolved over time.  (In fact, the first exchange to access DDD did not have to dial any access code.  New York City did not have to dial any access code for long distance until it was assigned its second Area Code.  Another early prefix, for long distance calls, was 112.  The prefix 112 was chosen because it was the access code for the “Long Distance Operator”.)  The current list of standard wireline prefixes and access codes is contained in TABLE 3 in the Appendix.  Prefixes are usually deleted in the originating switch before the called digits are forwarded.  This was not always the case in some rural areas.

Even though the Wireless Industry utilizes NANP numbering resources, it does not always use standard prefixes or access codes.  Examples of this are the use of “*HP” for calling the North Carolina Highway Patrol from wireless phones in the State of North Carolina or not requiring a 1 before a traditional long distance call.  The wireless industry also has other numbering requirements, separate from the number associated with the wireless subscriber.  Most of these requirements are necessitated by wireless roaming and access to emergency services via 9-1-1 (See TABLE 8 in the Appendix).

OTHER CODES: Codes 000-199

T

he codes 000-199 were excluded from the original NANP format and all subsequent redefinitions.  The values 0 and 1 in the “A” and “D” digit positions of a NANP number, creates the codes 000-199.  These codes were excluded so that there would be no customer confusion with prefixes.  The definitions and intent of the uses of the NANP requires some further clarification of codes 000-199.

The industry has always needed additional codes in the same basic format and length for use in the telephone industry to perform other functions.  Some of these functions precede customer dialing of long distance calls.  Since the values, of the codes, 000-199 are not part of the defined NANP format for either of the first two codes, these values can, and are, used for these other functions.  Industry and regulatory discussions of the use of codes 000-199 are defined as “D” Digit Release.

When the administration of the NANP was contracted to NeuStar, the codes 000-199 were not included in the NANP.  These codes are used by the telephone industry for Test Codes, Inward Operator Codes, Special Billing Numbers, Revenue Accounting Office (RAO) Credit Card Numbers and special routing of calls.  Various switching systems have software checks that block calls to and from numbers with these values.  These software checks were installed to minimize fraud.  Operator Services switching systems validate credit card calls that utilize these codes.

The FCC Order on Numbering Resource Optimization
 directs carriers to investigate, identify and clear existing uses of 0 or 1 in the “D” digit position.  This is in anticipation of eventual uses as numbering resources.  Subsequent to this FCC Order, the industry has attempted to determine current uses of the Codes 000-199.  This is proving to be a difficult task because these codes are not universally managed in the telephone industry and some uses precede the development of the NANP.

In addition, special codes are used by the industry to direct calls to specific call types, features or service providers (See TABLE 3 in the Appendix).  These codes are usually listed as prefixes or access codes.  The specifications for telephone industry switching systems prevent multiple uses of the same codes.  Switching system digit analysis cannot process, conflicting, multiple uses of the same digits without a trigger to cause the switch to query a database for additional routing information (IN & AIN).

Prior to the MFJ, the PSTN routed long distance calls based upon the first three digits of the ten-digit number.  In the home area code of the switch (HNPA), switches translated the first six digits of the ten-digit number to determine whether the call was local, short haul long distance or long haul long distance.  This was done for proper routing and billing of calls and proper revenue allocation between service providers.  Dialing of less than 10 digits was allowed to minimize the provisioning of analog switching equipment.

OTHER CODES: Star * and Number Sign # 

T

o minimize the amount of confusion experienced by callers using these characters, there was an effort to standardize their use.  It is also important that consistent terminology be known and used when referring to these characters.  The (#) and the (*) should be called the number sign and the star, respectively.  The terms number sign and star have been internationally agreed upon.  Use of the terms asterisk for (*) and pound sign for (#) should not be used in documentation dealing with dialing procedures.

Currently, the characters (#) and (*) have the following general applications:

1. The first use of the number sign (#) is as an end-of-dialing or conclude the present action and proceed to the next action indicator.  This end-of-dialing use exists today and avoids a timing period (for example, IDDD) using certain types of switching systems.  The conclude-and-proceed use also occurs in some telephone credit card services where the customer wants to indicate that the present call is over and a new call is about to be placed (for example, sequence calling).

2. The second use of the number sign (#) is as the first character when dialing a call that is a wideband or other data call requiring special treatment. In certain types of data calls, both an initial and concluding (#) may be required.  Functionally, this is similar in many respects to the KP + (address) + ST signaling format used by operators.

There are also a number of non-standard uses of the # sign for PIN Number Calling features.  The # sign is also used in a number of ancillary equipment attached to the PSTN.  An example of this is voice mail.

3. The first use of the star (*) is as a prefix when dialing a Vertical Service Code (VSC) (for example, call forwarding) of the form *XX.  In this application, the (*) indicates to the switching system that the digits following specify a certain desired feature/service.

In order to allow rotary dial telephone access to vertical service codes, the digits 11 are translated to simulate the star key.

Vertical Service Codes are classed as numbering resources.  Their assignment is covered in INC documents and they are administered by NANPA.

4. The second major use of the (*) button is to provide an error correcting function for customer-dialing of various strings on a sequential basis in response to prompting. This could include a customer interactive session with a TOPS or OSPS when placing automated calling card billed calls. Instead of the customer hanging-up and redialing when detecting a keying error (before the card system detects the keyed error), the caller can simply enter the (*) button to back-up to some pre-established point and redial the segment in which an error was recognized by the caller.

Section III – NANP Billing Impacts

E

ach Wire Center and each Rate Center were given vertical and horizontal map coordinates.  By subtraction and the use of the Pythagorean Theorem, the airline miles between any two rate centers can be determined.  These miles are converted to rate steps.  Tariff charges per rate steps are filed with respective state and federal regulatory agencies.  These charges form the distance portion of chargeable calls.  Local calling areas were established by figuring at what distance the processing of the charges became more expensive than the collection of the charges.

Airline miles between wire centers and points of connection are used to determine the distance portion of Carrier Access Billing (CABS) and for Meet Point billing.

Section IV – Historical Expansion of NANP Resources Within the 10-digit Format

D

uring the development of the NANP, N11 Codes were reserved for telephone company services to replace the older 11X codes.  Some local dial switching systems (i.e. Cross-Bar) used these N11 codes before the NANP was codified.  (See TABLE 5 in the Appendix for N11 Codes)  Excluding the N11 codes, the original NANP, format and values, defined 152 Area Codes and 540 CO Codes within each Area Code.  The NANP went into service with 86 Area Codes.

N00 codes were reserved for future uses.  The first of these uses was the 800 code for non-geographic automatic collect calls.  This dial access, to collect calls, replaced the old manual operator Enterprise, Zenith and WX services.  (See TABLE 6 in the Appendix for N00 Codes)

GROWTH OF AREA CODES AND CO CODES

O

ne of two methods was used in the early days of the NANP to handle growth in certain areas.  These were:

1) Split the existing NPA into two parts and assign a new NPA to one of the parts.

2) Realign the boundary between two existing NPAs so that a better balance is achieved in the number of telephones in each NPA.

Growth, in CO Codes, was handled in one of three ways.  These were:

1) Assignment of a new CO Code to an existing Central Office

2) Construction of a new Central Office with new codes

3) Realign the boundary between two existing Central Offices so that a better balance is achieved in the number of telephones in each CO Code.

These plans necessitated numbering changes for some subscribers in the affected areas.  The industry has always had permissive dialing periods where both codes could be used to reach the same number.  This permissive dialing capability was included in the specifications for CLASS services so that both codes could be used in screen list features during permissive dialing.

ADDITIONAL CO CODES WITHIN EACH NPA – PHASE I

B

y the end of the 1950s, certain NPAs were running out of CO Codes.  The Bell System expanded the CO Code resource by converting to All Number Calling (ANC).  This replaced the 2-letter, 5-digit numbering scheme.  This added 100 CO Codes in each existing NPA for a new total of 640.  This change was administrative and needed no changes in switching systems.  This change began in 1959 and was not fully completed until 1980.  Even though we are “officially” on an ANC basis, there is nothing which prohibits one from still quoting their telephone number with the old exchange name.  ANC was a public relations nightmare in many large cities, in the U.S., where people associated their status by the exchange name
.

ADDITIONAL CO CODES WITHIN EACH NPA – PHASE II

I

n the early 1970s, certain NPAs were again forecasted to exhaust their available CO Codes.  Switch technology had progressed to the point to where some of the original restrictions in code format were no longer necessary.  The Bell System expanded the number of available CO Codes in each NPA by changing the format of the CO Code from NNX to NXX.  This plan added 160 CO Codes to each NPA for a new total of 800.  This plan required that new specifications and development be done to existing switch and Operational Support System (OSS) requirements.  The name of this plan was E-digit Unblocking.

ADDITIONAL AREA CODES

I

n the late 1980s, it was forecasted that the supply of 152 NPA Codes would exhaust by the mid 1990s.  The industry developed a plan to redefine the NPA Code format from N (0 or 1) X to NXX.  This plan was developed by Bellcore on behalf of the 7 Regional Bell Operating Companies.  This plan made the entire number of CO Codes available as Area Codes.  This plan added 640 NPA Codes to the existing quantity of 152 and brought the total of NPAs available to 792.  This plan took considerable planning, technical specification work and switch development.  It took over 5 years to implement.

Section V – Expanded International Dialing

I

n the late 1980s, the International Telecommunications Union (ITU) realized that the world was exhausting its numbering ability to handle new entrants into the world of International Direct Distance Dialing.  This was exacerbated by the break up of the Soviet Union and the splits in Eastern Europe.  The ITU issued its Recommendation E.164 “Public Telecommunications Numbering Plan”.  This recommendation expanded the amount of digits needed for IDD from 12 digits to 15 digits.  This expansion took considerable standards work on switching, billing and other OSSs.  This expansion took place on January 1, 1997.

Section VI – Post MFJ Industry Efforts to Increase Numbering Resources

T

elecom industry requirements to implement the needs of equal access created new numbering needs.  The most notable of these were Carrier Identification Codes (CIC) and Automatic Number Identification Identification Information digits (ANI II).  By the end of the 1980s, these resources were nearing exhaust.  The NANPA (Bellcore) brought these issues to the Alliance for Telecommunications Industry Solutions (ATIS) forum process and these were handled in the Industry Carriers Compatibility Forum (ICCF).  The ICCF developed assignment guidelines for CIC and ANI II.  These guidelines are now part of the Industry Numbering Committee (INC) guidelines.

In the early 1990s, NANPA began to look at the future of the NANP and brought this issue to the ICCF.  The ICCF referred this issue to the INC.  This issue became INC Issue 022.  The purpose of the issue was to investigate and recommend how the NANP should be expanded after the 10 digit format exhausts.  The issue was supposed to reach closure by 1996.  The issue was resolved by industry consensus in December of 2001.

As part of this work effort, the industry began looking at increasing NANP resources within the 10 digit NANP.  INC Issue 159 “D Digit Release” was accepted by INC on January 25, 1999.  This issue was resolved in January of 2003.

Industry work on both of these issues has been compounded by regulatory efforts on these two issues and a lack of a uniform nationwide dialing plan.

Section VII – Numbering Impacts of the Telecommunications Act of 1996 (TA-96)

CONTRACT NUMBERING ADMINISTRATION

D

uring the hearings associated with the Telecommunications Act of 1996, various industry segments alleged that the Bellcore NANPA favored the RBOCs.  The FCC appointed an advisory body to determine the future of the NANP and who the NANPA should be.  This FCC advisory body is called the North American Numbering Council (NANC).  INC Guidelines were used by the NANC and the FCC to derive a Federal Procurement specification for selection of a vendor to be the NANPA.  The federal procurement process selected Lockheed-Martin as the new NANPA in 1996.  The NANPA function of Lockheed Martin became NeuStar in December of 1999.  Federal Procurement again selected NeuStar as the NANPA in 2003.

The selection process for a new administrator of the NANP has necessitated revisiting all INC documents and processes to add greater granularity.  Guidelines developed by INC need to be much more detailed than in previous years.

LOCAL NUMBER PORTABILITY (LNP)

T

he basic premise of TA-96 allows competition in the local calling areas of telephone company rate centers.  The new competitors cannot compete without telephone numbers.  Again, this accelerates the growth of the numbering resources.  FCC rules stipulate that telephone numbers are no longer associated with wire centers, but are associated with rate centers.  The initial FCC rules required each competitor to have a CO Code for each rate center.  An Area Code and Central Office Code combination contains ten thousand telephone numbers.  The industry is not running out of telephone numbers.  The industry is running out of Area Code and Central Office Code combinations due to this artificial demand.  This act also stipulates that end users be allowed to keep their telephone numbers when they change their local telephone service provider.

The INC developed the Central Office Code Assignment Guidelines (COCAG) that was used by the FCC / NANC to hire the new administrator for the NANP.  The INC is constantly updating these guidelines to meet the needs of the FCC, industry and the NANPA.

Local Number Portability utilizes SS7 Signaling and an Advanced Intelligent Network (AIN) trigger to query a data base.  The data base contains information about the actual switch location of the customer’s telephone number.  The data base returns the necessary routing instructions for call processing to the service provider making the query.  This routing data is called a Location Routing Number (LRN).  Once a Central Office Code is declared portable, all calls to numbers in the code must be queried to determine the actual switch serving the called number.

THOUSANDS-BLOCK NUMBER POOLING

T

he need for telephone numbers, by the competitive local exchange carriers (CLECs), accelerated the demand for additional Central Office Codes.  In order to slow the demand for additional codes, the FCC ordered that Thousands-Block Number Pooling be implemented in the 100 largest Metropolitan Statistical Areas (MSA) during 2001. Pooling allows different carriers to share ten, thousand-number blocks.  The Pooling Administrator can issue numbers in thousands-blocks instead of issuing an entire Central Office Code.  This increases the usable percentage of numbers, which decreases the demand for additional Central Office Codes.  This has extended the life of various Area Codes and has resulted in the extension of the entire 10-digit NANP.

Pooling Assignment Guidelines for, Thousands-Block Pooling was completed by the Industry Numbering Committee.  These guidelines were used by the US Government Procurement Process in the selection of a National Pooling Administrator.  The FCC accepted competitive bids for a national pooling administrator and selected NeuStar as the Pooling Administrator in 2001.  The pooling implementation date was extended to allow the Pooling Administrator to implement mechanized systems.  National Number Pooling, for Wireline Carriers, was implemented in March 2002.  Pooling for Wireless Carriers was implemented in November 2002.

Thousands-Block Pooling utilizes the same technology as LNP.  Calls to pooled codes are queried from the same data base as LNP.  The data base returns the LRN to the querying carrier for routing to the switch that contains the Thousands-Block.

Rate Centers are also being expanded and consolidated.  These efforts should prolong the life of the existing NANP.

Section VIII - Contributing Factors to NANP Exhaust

T

here are a number of factors that have contributed to the stress being put on the NANP.  Some of these are as follows:

· The original Bell System population and telephone density projections were understated

· Technological advancements, since the inception of the NANP

· Centrex and PBX Direct Inward Dialing (DID)

· Teen Service

· FAX

· Voice Mail

· Meet Me Conference

· Paging

· Virtual Private Networks (VPN)

· Non-geographic numbers (Toll Free, etc.)

· Credit Card calling

· ISDN

· Point of Sale Machines

· Alarm Systems

· Cellular Communications (CMRS)

· PCS Communications

· ISP Voice Communications

· Government emergency reporting and access

· E9-1-1 systems

· Lawful intercept of telephone messages

· Homeland Security

· The break up of AT&T (MFJ)

· Automation of number administration

· Industry competitive philosophies

· The Telecommunications Act of 1996

· Competitive Local Exchange Carriers need numbers to compete

· Sharing of Operational Support Systems (OSS)

· Local Number portability

· Wireline innovation has stopped

· Increases in forecast granularity

· State and Federal Regulatory intervention into the management of the NANP

· Multiple rules and standards

· Multiple administrators with different contractors

· Preservation of 7 digit local calling

· Rate Centers and LATAs

· Consumer’s insatiable desire for increased communications (numbers)

Section IX – Telephone Number Uses by Other Technologies

WIRELESS SERVICE PROVIDERS (CELLULAR AND PCS)

I

mproved Mobile Telephone Service (IMTS) was developed by the Bell System and introduced in the early 1950s.  Mobile telephones were connected to the network by using adjunct radio equipment interfaced into existing electro-mechanical switching systems.  This adjunct equipment connected switches to radio antennas for connection to the mobile phones.  Signaling to and from the mobile phone was done by converting dial pulses to Morse Code.  In the Central Office, the Morse Code was converted back to dial pulses.  Roaming was handled by connection to a live telephone operator.  Telephone numbers associated with mobile phones were part of the serving telephone switching office.  IMTS was expensive and unreliable.

Cellular technology was invented before the breakup of AT&T (MFJ).  However, the deployment of the technology did not occur until after the MFJ.  PCS technology occurred later, but PCS number usage follows the same pattern as cellular.  Initial deployment of this wireless form of telecommunications was slow to deploy due to the expense and the complexity of the instruments.  Wireless switching systems were no longer adjuncts and are the wireless equivalent to the wireline end office.  Wireless systems are only wireless from the customer instrument to the first tower site.  After that, they must connect and switch through the wireline network, unless the call is between two wireless customers served by the same switching system.  Technological developments have allowed wireless switching systems to serve much larger geographic areas than wireline switches.  Even though wireless switches perform the same function as wireline switches, they interconnect in different manners
.  Wireless interconnection to the PSTN follows the same methods that the Bell System developed for IMTS in the 1950s.  Wireless service providers also have different regulatory rules.  They can cross LATA and state boundaries.  Evolution in inter-company business arrangements have expanded the role of wireless roaming into true portability.  However, roaming necessitates the need for an additional number to be assigned to the roamer for message rating purposes.  Even though the end user pays a flat rate and has nationwide free roaming, the inter-company billing arrangements still are based upon point of origin to point of termination.  Local taxes applied to these calls are also dependent on the jurisdiction of the originating location and the terminating location.  Emergency access number (9-1-1) requirements also necessitate another temporary number be assigned to a wireless roamer.  In addition, wireless service providers do not follow wireline industry standards for prefixes and access codes.  All of this complicates telephone number demand.

The current NANP format enables the Wireless Industry segment to utilize NANP resources listed in TABLE 8 of the Appendix.  Unless otherwise noted, numbers so utilized cannot be used for other purposes such as assignment to subscribers.

PACKET NETWORKS (VToA AND VoIP)

E

nd users of telephone services want to reach the person they called.  They do not care what technology is deployed between them and the party they are calling.  The NANP was created to be independent of technology.  End users also want reliable inexpensive service.  Packet technology has existed for decades and has been used to transmit data.  It is also used by the telephone industry for the signaling portion of the voice network.  Early trials of transmitting voice over this type of network proved to be unreliable and of poor quality.  Recent technology improvements have solved most of those early problems.  Packet switching is now beginning to be deployed for use in voice networks.  Packet technology uses of NANP numbers will depend largely on how this technology interfaces and interoperates with the existing Public Switched Telephone Network (PSTN).  Co-existence is essential for proper evolution and transformation from circuit switched to packet switched networks.  If this technology interfaces are an adjunct to the existing PSTN, then the use of telephone numbers could be different than the existing architecture.  If this technology is defined and interfaces in the same way as circuit switched voice, then the impact on numbering will be minimal.  Only time and consensus standards can determine the long range impact on the NANP.

Section X – The Real Issue

T

he NANP is administered, but it is not managed.  In fact, there are very few people with the knowledge and impartiality to manage the NANP.  Early Bell System NANP management was compartmentalized.  AT&T managed Area Codes and the Bell Operating Companies managed the Central Office Codes in each Area Code.  Technology has evolved, but the plan’s basic premises have not evolved to match the technology.  Interconnection to the PSTN is also not managed.  Interconnection is handled by industry agreements to standards developed by industry consensus.  These standards are not binding.  The NANP is tied to the architecture and interconnection agreements between users of NANP resources.

The real problem, that manifests itself in NANP exhaust, is the fact that the PSTN still routes and rates messages exactly the way it was envisioned in the 1940s.  In addition, all users of NANP resources are not subject to the same regulatory rules on interconnection (See TABLE 4 in the Appendix).  This alters the way wireless, CLECs and ISPs interconnect to the PSTN.  These interconnect differences affect the way calls route and are properly billed and taxed.

The section, of this document, on NANP FORMAT & VALUES states that the NANP is based on a “destination code” principle.  Since the 1960s, there has been more of a move toward calling another person rather than a destination
.  Wireless is the true application of this principle, especially in handling of wireless roaming.  Unfortunately, the telecommunications industry has not changed its concept of rating and routing to match that move.  Inter-company billing and revenue sharing is still based upon the destination code principle.  Government entity taxation rules and revenues are also based upon the jurisdiction of the destination.

Technology advancements are moving toward a personalized form of communications.  Information is being supplied to people not to boxes.  The technology of the network no longer cares whether that information is voice, data, or entertainment.  The technology exists to move wireless mobility to the wireline service providers.  The distance sensitive portion of the network is no longer relevant to the needs of personalized communications.  For example, a person can log on to any given point on the internet and retrieve their email.  They are not tied to a desk at work or at home.

In addition, the administration of telephone numbers is in at least five different data bases that do not communicate with each other.  Not one of these data bases is classed as the “one of record”.  The administrator of the NANP is a contract employee of the federal government.  Any industry attempt at change, or to implement process improvement, must work through the government procurement process.

Appendix – Reference Tables

TABLE 1: NANP ADMINISTRATIVE RESPONSIBILITIES

	Changes
	Prior to 1984
	1984 to 1996
	After TA 96

	Area Code Relief
	AT&T Network Planning
	Bellcore NANPA
	NeuStar

	Central Office Code Relief
	Bell Operating Companies
	Dominant Telephone Company in each NPA
	NeuStar

	Architectural Changes
	AT&T Network Planning
	Bellcore GR Process
	Industry forum process


TABLE 2: STRUCTURE OF THE ITU RECOMMENDATION E.164 NUMBER FIELDS:





1 to 3 Digits

Max (15 - n) Digits





National (Significant) Number





Max 15 Digits



    International Public Telecommunication



       Number for Geographic Areas

Where:

CC   = Country Code

NDC = National Destination Code

SN   = Subscriber Number

n = the number of digits in the Country Code

TABLE 3: PRESENT NANP STANDARD CUSTOMER DIALED PREFIXES AND ACCESS CODES FOR ORIGINATING CALLS

	PREFIX OR ACCESS CODE
	USE OF CODE

	0
	Telephone Company Operator

	0+10 Digits
	Person Paid Collect Special (PPCS) Call

	00
	Long Distance Carrier Operator

	01
	International PPCS Call

	011
	International Station to Station Sent Paid (SSSP) Call

	1+
	Toll Access for SSSP Calls

	*XX (*XXX)
	Vertical Service Code Access

	11XX (11XXX)
	Vertical Service Code Alternate (Permissive) Access

	101XXXX
	Carrier Access Code (CAC), Feature Group “D”

	950XXXX
	Carrier Access Code (CAC), Feature Group “B”


TABLE 4: PRESENT NANP ORIGINATING CALL TYPES AND CONVENTIONS

	DIGITS
	FORMAT
	CALL TYPE
	COMMENTS

	Zero Digits
	Seizure (off hook)
	Hot Line, Warm Line
	Automatic connection to predetermined location

	One Digit
	0
	Operator
	Connection to LEC Operator

	Two Digits
	00
	Operator
	Connection to IXC Operator

	Three Digits
	N11

*XX
	Services

Vertical Services
	Connection

Activation of service, acknowledgment tone is returned to customer and dial tone is returned.

	Four Digits
	11XX

*XXX
	Vertical Service from Dial Pulse phone

Vertical Service from a Wireless Phone
	Activation of service, acknowledgment tone is returned to customer and dial tone is returned.

Activation of a Wireless service

	Seven Digits
	NXX-XXXX
	Local Call
	Call Completion

	Ten Digits
	NXX-NXX-XXXX
	Local Call, where 10 digit local calls are required.
	Call Completion

	Eleven Digits
	1 NXX-NXX-XXXX

0 NXX-NXX-XXXX
	SSSP Call to another NANP location

PPCS Call to another NANP location
	Call Completion

Call Completion

Note: These call types are routed differently dependent upon Intra-LATA or Inter-LATA jurisdictions.

	Greater Than Eleven Digits
	01 + CC + CC + Number

011 + CC + CC + Number

CC= Country Code and City Code
	International PPCS Call

International SSSP Call
	Call Completion

Call Completion

Note:  These calls can be from 12 to 15 digits plus the Access Code.


TABLE 5: N11 CODES

	N11 Code
	Initial Assigned Use
	2003 Assigned Use

	211
	Future
	Community Information

	311
	Future
	Non-emergency access to government

	411
	Directory Assistance
	Directory Assistance

	511
	Dial Speed Test
	Traffic or Travel Information

	611
	Telco Repair Service
	Telco Repair Service

	711
	Future
	Telecommunications Relay Service

	811
	Telco Business Office
	Telco Business Office

	911
	Future
	Emergency 


TABLE 6: N00 CODES

	N00 Code
	Initial Assigned Use
	2003 Assigned Use

	200
	Future
	Future

	300
	Future
	Future

	400
	Future
	Future

	500
	Future
	Personal Communications Services

	600
	Future
	Reserved for Canada

	700
	Future
	IXC Services

	800
	INWATS
	Toll Free Number Access

	900
	Mass Calling
	Premium Services


TABLE 7: DUAL TONE MULTI-FREQUENCY SIGNALING

	
	
	HIGH-GROUP
	FREQUENCIES
	(Hz)
	

	
	
	1209
	1336
	1477
	1633

	LOW GROUP
	697
	1
	2
	3
	A

	FREQUENCIES
	770
	4
	5
	6
	B

	(Hz)
	852
	7
	8
	9
	C

	
	941
	*
	0
	#
	D


TABLE 8: ADDITIONAL NUMBERING NEEDS OF THE WIRELESS INDUSTRY SEGMENT 

	ACRONYM
	MEANING
	FORMAT
	COMMENTS

	ESRD
	Emergency Services Routing Digit
	10 digit NANP # NPA-NXX-XXXX or 10 digit Fictitious numbers
	Identifies the cell site and sector from which a wireless E9-1-1 call originates.



	ESRK
	Emergency Services

Routing Key
	10 digit NANP # NPA-NXX-XXXX or 10 digit Fictitious numbers
	In addition to cell site and sector, Also identifies and delivers specific

call data to the appropriate PSAP

	IRM
	International Roaming

Mobile Identification 

number
	1/0-XXX-XXXX
	Transitional terminal identifier for  international wireless Roaming



	MBI
	Mobile Block

Identifier


	NPA-NXX-XXXX
	Will be used by LNP and roaming wireless carriers for terminal identification. Can also be an MDN in another wireless network.

	MIN
	Mobile Identification

Number
	NPA-NXX-XXXX
	Same value as MDN. Currently used by wireless carriers for terminal identification; can also be a MIN in another wireless network 

	MDN
	Mobile

Directory 

Number
	NPA-NXX-XXXX
	Wireless subscriber’s telephone number; same value as MIN; used for terminal identification



	TLDN
	Temporary 

Local 

Directory

 Number
	NPA-NXX-XXXX
	A number dynamically assigned on a per call basis to a wireless roaming subscriber for call setup purposes
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�	 This section is taken from Notes on the BOC Intra-LATA Networks, version TR-NPL-000275, Issue 1, April 1986.  This was the Bellcore document that succeeded the AT&T Notes on the Network and AT&T Notes on Distance Dialing.  These AT&T documents are sometimes referred to as the “Blue Book”.


�	  Bell System (AT&T) “Notes on Distance Dialing”, 1975


�	 Bell System (AT&T) “Notes on Distance Dialing” 1955


�	 Touch Tone is a registered Trade Mark of Lucent Technologies.  Other names for this service include Digitone, Keycall, Tone Dial, Touch Button, etc.


�	 CC Docket 99-200, Released 12/29/00


�	 AT&T Technical Advisory #3, NPL 81-09-27, Issue 2, December 1, 1981


�	 “Telephone, The First Hundred Years” by John Brooks and published by Harper & Row, Publishers in 1976.


�	 Wireless Basics 2nd Edition by Harry E. Young


�	 This is the difference in “Station-to-Station” calls versus “Person-to-Person” calls.






