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Abst ract

The North Anerican Nunbering Plan (NANP) is projected to exhaust
avai |l abl e tel ephone nunbering resources within the com ng decades
under current allocation and utilization trends. Existing mtigation
strategies, including area code overlays and nunber pooling, extend
the usable |ife of the NANP but introduce increasing operationa

conpl exity and user confusion.

Thi s docunent proposes a |long-term uniform expansi on of NANP

t el ephone nunmbers from 10 to 11 digits through extension of the area
code or Nunbering Plan Area (NPA) from3 to 4 digits. The proposa
enphasi zes backward conpatibility, fixed-Iength nunbering, and a

mul ti-phase transition strategy designed to ninimze disruption

This docurment is intended to stinulate discussion and does not
represent the position of any standards body or regulatory authority.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

Status information for this document may be found at
https://datatracker.ietf.org/doc/draft-robi nson-nanp-expansi on/.

Source for this draft and an issue tracker can be found at
https://github. com el ectric-socket/11di gitdialing.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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1. Introduction

The NANP currently utilizes a fixed-length 10-digit nunbering fornmat
(NPA- NXX- XXXX). Growth in tel econmunications services, device
proliferation, and nunmber portability has steadily increased demand
for nunbering resources.

Mtigation strategies such as overlays and thousands-bl ock nunber
pool i ng have del ayed exhaustion but introduce increasing conplexity
in routing, administration, and user experience.

Thi s docunent explores a uniform expansi on of NANP nunbers to 11
digits as a long-term sol ution.

Thi s proposal preserves fixed-position digit parsing, avoiding
vari able-length interpretation and tim ng-based anbiguity. This
property is a primary design objective, as it mnimnizes required
changes to existing switching and routing infrastructure.

2. Requirenents Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capitals, as shown here

3. Definitions

CP: is Cellular Provider, the service provider for a caller using
cel lul ar tel ephony.

| XC. Interexchange Carrier - the organization that carries a cal
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between the caller’s service provider and the called party’s
service provider where the caller’s service provider does not
serve the area of the called party.

Jeopar dy: Jeopardy is the condition where an NPA is in danger of
runni ng out of available NXXs to use for new tel ephone
subscribers, requiring a freeze on the issuance of further
subscri ber nunbers in that NPA until nore NXXs becone avail abl e.

LEC. Local Exchange Carrier, the service provider for a caller using
a landline or Vol P service, the organi zation that provides dia
tone and carries a call to the called party where they are within
the service area of the LEC, or transfers the call to an | XC when
the called party is outside its service area

N versus X: In the context of a tel ephone nunber, Nis used to
indicate a digit that is restricted to values of 2 through 9,
while X indicates an unrestricted digit with values 0 through 9

NPA: The area code, or first three digits of the 10-digit tel ephone
nunber. This docunment will use both "area code’ and ' NPA
i nterchangeably, generally with NPA used when di scussing technica
and i npl enentation i ssues, and area code bei ng used when
di scussing i ssues faced by subscribers and the public.

NPAX: The new area code, or first four digits of the new 11-digit
tel ephone nunber. This proposal reconmrends expansi on of the NPA
field by 1 digit and provi des an expansion of the entire tel ephone
nunber to 11 digits.

NXX:  The prefix, or digits four through six of the 10-digit
t el ephone number, or first three digits of the subscriber nunber.
This field is to remain unchanged, but is noved to digits five
t hrough seven of the new 11-digit tel ephone nunber.

SIT tone: A Special Information Tone (SIT) is a standardized, three-
beep audi o signal (typically 950/ 1400/1800 Hz) played before a
recorded announcenent to indicate a tel ephone call has failed.

Subscri ber nunber: The portion of the tel ephone nunber follow ng the
NPA or NPAX. It remmins unchanged at seven digits, but is noved
frompositions four through ten of the tel ephone nunber, to
positions five through el even

Tel ephone nunber: The entire nunber of the party to be call ed,
consi sting of either

Robi nson Expires 31 October 2026 [ Page 4]



I nternet-Draft NANP Expansi on April 2026
* On 10-digit systens, the three-digit NPA three-digit NXX, and
four-digit XXXX

* On 11-digit systens, the four-digit NPAX, three-digit NXX, and
four-digit XXXX

Vol P:  Voice Over IP, or tel ephone service where the call initiates
fromor termnates via the Internet.

XXXX: The last four digits of the subscriber nunber, or |ine nunber,
digits seven through ten of the 10-digit tel ephone nunber. This
field is also to remain unchanged, but is noved to digits eight
t hrough el even of the new 11-digit tel ephone nunber.

4. Problem St at enent

The current NANP faces several chall enges:

* Finite NPA capacity under existing numbering rules

* Fragnmentation of numbering resources due to allocation practices

* @& owi ng operational conplexity in routing and dat abase systens

* Long lead tinmes required for najor nunbering plan changes

A long-term sol uti on shoul d address these chall enges while mnim zing
di sruption to existing systens and users.

Al'l feasible approaches to expandi ng NANP nunbering capacity
i ntroduce sone degree of disruption. The proposed expansi on of the
NPA is considered the |least disruptive option, as it preserves the
exi sting hierarchical structure of the numbering plan and m nim zes
changes to subscriber nunbering and routing semantics.

5. Design Coals
The proposed solution is guided by the foll ow ng goal s:
* Maintain fixed-length nunbering
* Mnimze changes to existing routing logic

* Preserve conpatibility with existing nunbering structures
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6

Non- Goal s
The foll owi ng approaches are explicitly not considered desirable:
* Variable-length tel ephone nunbers
* Regi on-specific nunbering formats
* Frequent or repeated structural changes to the nunbering plan
* Solutions requiring rapid or "flash cut" transitions

Pr oposed Expansi on Model

Thi s docunent is a proposal to expand NANP nunbers from 10 to 11
digits by extending the NPA fromthree digits to four digits. This
ensures that existing fixed-position digit parsing |ogic can be
extended with m ninmal nodification, avoiding the need for timng-
based or variable-length interpretation

Exi sting numnbers:
NPA- NXX- XXXX
Expanded fornat:
NPAX- NXX- XXXX

During initial deploynent, the fourth digit added to the NPA to form
t he NPAX MUST be selected such that it does not conflict with
existing digit patterns used to identify the first digit of NXX
codes. Under current NANP rules, the first digit of an NXX is
restricted to values 2 through 9

By selecting O or 1 for the additional NPA digit, the boundary

bet ween the expanded NPAX and the followi ng NXX renai ns unanbi guous.
This allows existing digit analysis algorithnms to distinguish between
| egacy 10-digit and expanded 11-digit nunbers using a sinple

exam nation of the fourth digit.

Restricting the fourth digit initially to a single value mninizes
required changes to routing |ogic and reduces depl oynent cost.

This property allows existing fixed-position digit analysis logic to
be extended with m nimal nodification, avoiding the need for timng-
based di sanbiguation, interdigit timeout adjustments, or variabl e-

| engt h parsing nechani sns.
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A single value (0 or 1) SHALL be used consistently across all NPAs
during the initial deploynent phase to ensure uniform behavior across
networks. Uniformty avoids user confusion, sinplifies parsing, and
prevents m xed national behavior during mgration
Exanpl e:

213-555-1234 (I egacy)

2130- 555- 1234 (expanded)
O:

303-555-1234 (Il egacy)

3031-555- 1234 (expanded)

A tel ephone switching system processes a tel ephone nunber using the
foll ow ng | ogic:

1. Scan fourth digit of numnber.

2. If 0 or 1, process as NPAX

3. Else, process as NXX

Thi s proposal preserves the semantic structure of the nunber.

* NPAX is still geographic.

* NXXis still used as the routing bl ock

* XXXX is still the subscriber |ine nunber.

The wi despread adoption of overlay area codes has fundanental ly
altered the NANP environment. A return to strictly geographic, non-
overl apping area codes is no longer practical. The proposed approach
assunes the continued exi stence of overlays and does not attenpt to
reverse this trend.

The designation of 988 as a nationw de service code required the
elimnation of 7-digit dialing in affected areas, accelerating the
transition to uniform 10-digit dialing across the NANP. As a result,

this proposal does not inpact |egacy 7-digit dialing, as that
capability has already been largely elimnated.
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10.

10.

Thi s approach ensures that nunbering expansion occurs at the highest
| evel of the NANP hierarchy, avoiding disruption to | ower-I|eve
components such as routing prefixes and subscriber nunbers.

This nmethod preserves fixed-field positional parsing, avoiding the
need for timng-based digit collection or variable-length
interpretation, which are known sources of conplexity and error

in tel ephony systens.

Human Factors

During and after transition, published nunmbers SHOULD be displayed in
hyphenated 4-3-4 form (e.g., 2130-555-1234). Users will find this
format simlar to the existing 3-3-4 format, and are expected to
adapt to the new format follow ng the patterns observed during the
transition to mandatory 10-digit dialing. Contact storage systens,
dialing interfaces, and automated dialing features are expected to
adapt with mnimal nodification due to the preserved fixed-Iength
structure.

Rout i ng Consi derati ons

Exi sting routing systens rely on fixed field positions within the
NANP number. The proposed expansi on preserves the relative position
of the NXX and subscriber Iine nunber fields, allow ng for mninal
modi fication to routing |ogic.

Systens that performdigit anal ysis MIST be updated to recogni ze the
NPAX format. This includes SS7-based switching systens, SIP routing
pl atforns, and nunber portability databases.

These updates are limted to recognition of the fourth digit as a
format discrimnator and do not require changes to downstream routing
| ogi ¢ based on NXX or subscriber nunber.

Transition Strategy
A phased transition is recomrended:
1. Phase 0: Infrastructure Readiness
Net wor ks and systens are updated to support 11-digit nunbers w thout
publ i ¢ announcenent. Switching systems MJST be updated to recogni ze
and correctly route NPAX-based numbers during Phase O.
There SHOULD be sone cross-network comruni cation system such as a

website, a mailing list, a help desk, and/or other nethod for parties
involved in the conversion to report progress and to obtain
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10.

10.

10.

10.

10.

10.

i nformati on hel pful in diagnosing problens, issues and events that
may require special attention or otherw se require additiona
resources for resolution. This SHOULD be provided or operated by a
neutral third-party.

2. Phase 1. Dual - Format Acceptance

Both 10-digit and 11-digit dialing are accepted by all CPs, |IXCs, and
LECs. Al originating and term nating networks MJST accept both
formats.

3. Phase 2: User Notification
Phase 2 is inplemented as two segnments
3.1. Segnent 1

In Segment 1 of Phase 2, LECs, CPs, |XCs, and regulatory authorities
MUST publicize the inplementation of the expansion of the NPA to an
NPAX, where the area code is expanded to four digits, and the

tel ephone nunber to eleven digits. An inportant highlight of the
announcenent SHOULD enphasi ze that there will be no change to the
subscri ber nunber. It SHOULD al so state the date Segnent 2 will
begin and the date that phase 3 will begin.

3.2. Segnent 2

In Segnment 2 of Phase 2, Intercept nessages SHALL be inposed on
callers dialing a 10-digit phone nunber, and such nessage SHALL
informcallers dialing tel ephone nunbers using the current 10-digit
format of upcoming requirements, MAY informthem of the digit they
need to append to the area code, and SHOULD state the date when
dialing the new 11-digit nunber will be required. The call SHALL
still conplete.

4. Phase 3: Mandatory Expansion

11-digit dialing becones required. Callers dialing the old format
10-digit number SHALL be presented with an intercept message
beginning with a SIT tone and an announcenent that they nust dial the
new 4-digit area code. The nessage MAY announce the additional digit
that MUST be dialed. The call SHALL NOT conpl ete, and SHALL be
treated equivalently to dialing an invalid nunber.

5. Phase 4: Full Expansion

The fourth digit of the NPA is opened to all values 0 through 9,
i ncreasi ng nunbering capacity.
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11.

11.

11.

11.

11.

Al ternatives Considered
The following alternatives were eval uated
1. Further subdivision of nunber pooling bl ocks

Furt her subdivision of pooling blocks provides only limted extension
whi | e i ncreasing database and adninistrative conplexity.

2. Expansion using only reserved NPA ranges (e.g., N9X)

If the rest of the avail able NPAs are exhausted, this beconmes a stop-
gap neasure until this or some other planned expansion of the
t el ephone nunber to 11 digits.

3. Overlay NPAs

Oiginally each NPA covered one region exclusively. As nore

t el ephone nunbers were needed, nore NXXs were added until no nore
were avail able. The answer at that point is to split the NPA take
about half the NXXs that were geographically adjacent to each other,
and assign themto the new NPA. The advantage was the subscri ber
nunber did not change, so | ocal seven-digit dialing was unaffected,
and t he subscriber sinply had to advi se people that their area code
had changed. This practice worked when regions were large and the
remai ning regions after the split are of a reasonable size. Wen
they are city-sized or smaller, splitting NPAs produces a point of
di m ni shing returns, where an NPA mght only be part of a city.

The switch to overlays alleviated this problemas now the conbi ned
nunmber pool of both NPAs is available for the entire region. It also
ends the dilemma of an NPA in jeopardy status being split, with one
NPA having nmore than sufficient avail able NXXs and the ot her
remaining in jeopardy. Overlays were inevitable and solved the
probl em of an NXX surplus/starvation NPA split result dilemm.

Wil e overlays are useful, and it is very likely new NPAs will be
added as overlays to existing regions, they won't be enough to sol ve
the problemwhen it is not NXXs that are in jeopardy, but NPAs.

4. Vari abl e-1ength nunbering schenes
These approaches introduce significant inplementation conplexity,
i ncrease validation burden across systenms, and may negatively affect

user perception of nunmbering uniformty.

These approaches either provide limted |ong-termbenefit or
i ntroduce undesirable conplexity.
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11.

11.

12.

5. Expansion OF NXX To NXXX

The expansi on of the subscriber nunber to 8 digits by increasing the
size of the NXX to four digits was considered, but it creates an even
| arger disruption:

* The number of NXXs in an NPA rises fromslightly under 800 to
nearly 8,000. It would vastly increase the size and conplexity of
| ocal number portability databases

* |t would also increase the nunber and size of call routing tables

* Third parties would have to update software for hol di ng nmuch
| arger nunber ranges

* The nunber of potential telephone nunbers in an area code rises
from around 7,000,000 to nearly 70,000, 000

* In nost regions this would cause each area code in the state to be
many tines greater than the entire popul ation of the region served
by that NPA. Mich of the additional capacity would be unusable or
wast ed.

6. Expansion O XXXX To XXXXX

The expansion of the line nunber to 5 digits adds even nore
complexity and potentially even greater added costs than expandi ng
the NXX to 4 digits:

* Even larger nunber portability databases, as each NXX expands by a
factor of 10

* Local switches have to handle not potentially 10,000 |lines for
each NXX they service, but 100, 000

It is entirely possible switch hardware cannot support this large a
nunmber pool, either rewiring replacement or upgradi ng expensive
switching equipment. It may require splitting NXXs onto multiple
swi tches and require even nore routing changes to accommodate. In
heavi |l y popul ated urban areas it mght require acquisition of
addi ti onal expensive switches, real estate, and buil dings.

Oper ational Considerations
The proposed expansion is designed to minimze inpact on

* Call routing systens
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13.

*  Number portability databases

* Inter-carrier signaling

However, significant updates would be required in:
* Custoner-facing systens

* Validation logic

* Legacy equi pnment and enbedded systens

A question that nay arise is "Wiy not allow the full nunber range of
0-9 in the fourth digit of the tel ephone nunber to be activated

i medi ately, rather than the current proposal to initially only
permt a single digit?"

The rationale is cost and conplexity. Initial deploynent using a
single digit minimzes required routing changes. This proposa

acknow edges \ that significant costs would be involved in noving to
an 11-digit tel ephone nunber. Eventually, the change nust happen.
The fact remains, initially inplementing only one digit generates the
| east anpbunt of cost increase, as only the routing |logic of the
fourth digit of the tel ephone nunber is required to be changed.

Later, when digits 2-9 are enabled, the code required to check the
fourth digit can then be elimnated. Thus, this also reduces the
complexity involved in making this change.

Backwar ds Conpatibility R sks
There will need to be lead tinme to account for, and attention placed
on informng owners of systenms that may need to be replaced because
of incapacity to update themto use the new format tel ephone nunber,
such as systens using:
* Hard-coded 10-digit fields
* Regul ar expression validation failure

*  Enbedded devi ces

Emer gency equi pment that sends "final warnings" or notifications need
to be consi dered:

* El evator tel ephones

* Audi bl e Burglar alarns
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14.

* Silent alarns

* Credit/debit card processing termnals in places where Internet
connections are unavail abl e

* Roadsi de notorist assistance tel ephones

Cvil energency response centers will have critical need to make
certain proper expansion and adjustnent is done for

* 911/ E-911 routing
*  PSAP systens
* ALI/ ANl dat abases

Nunber portability and carrier identification databases nust be
adjusted to conpensate for this change

* LNP dat abases are nassive, and nmay require updates to database
schemas and query logic in both SQ and NoSQ i npl enent ati ons

* Key | ookup structures are dependent on current NPA-NXX fornmat

One advantage this proposal provides is it requires no change to NXX
format, preserving existing LNP granularity.

Benefits

The current NPA format allows a nmaxi mum of 800 NPAs to be inpl enented
(200-999). However, practical considerations reduce this in severa
ways:

* X11 codes (211, 311, 911 etc.) are unavailable

* 988 as an additional N11-style nunber (and possibly others in the
future) will reduce the supply further

*  NOX was reserved for future expansion

G ven these constraints, the maxi num nunber of NPAs is probably nore
like 700. While this is a large nunber, it eventually will be
exhausted, possibly within the foreseeable future.

Expansi on of area codes to add an extra digit, and later ful
expansion to 11-digits expands the nunbering range by a full factor
of magni tude, to 8000 possi bl e NPAXs. Assunming simlar carve-outs
are used:
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15.

15.

15.

* N11X is reserved to prevent confusion

* 088X is also reserved

* (Oher simlar service codes to 988 (200, 766, 322, 433 etc) are
created, and those code ranges are restricted, e.g. 200X, 322X
433X

* NOXX is reserved for future expansion

It still leaves a huge pool of available NPAXs. |If the X11X, 988X,

and 10 additional service code code bl ocks are reserved, in addition

to N9XX, we have

* 72 NPAXs restricted for N11X protection

* 110 NPAXs restricted for 988X protection and 10 additional service
code bl ocks

* 800 NPAXs reserved for NOXX expansi on
Leaves nore than 7,000 potential NPAXs avail able for assignnent.
This represents an approxi mate order-of -nagni tude increase in
addr essabl e nunbering capacity conpared to the current NANP
structure.

Econom ¢ Consi der ati ons
1. Cost Considerations OF Methods Used
I ncrenental approaches distribute cost over time but increase |ong-
termconplexity. A planned expansion incurs higher initial cost but

may reduce cumul ati ve cost and operational burden

Early pl anni ng enabl es gradual transition and reduces the risk of
energency i nplenmentation

2. Billing and Rating | npact

Carriers price call charges (including call origination and
term nation paynents) on

* NPA- NXX

* LATA boundari es

Robi nson Expires 31 October 2026 [ Page 14]



I nternet-Draft NANP Expansi on April 2026

16.

17.

18.

O her than increasing the length of the NPA and tenporarily carrying
duplicate records (one for the old 3-digit NPA, and one for its

repl acenent NPAX during phases 1 through 3 (nmuch of which can be

aut omat ed) these inpacts are expected to be mininmal due to
preservation of the NPA-NXX structure used in existing billing and
rating systens.

Security Consi derations

Changes to nunbering formats may i npact fraud detection systens, cal
val i dati on nechani sns, and aut hentication processes. These inpacts
SHOULD be eval uated during inplenentation planning.

Nunber spoofing detection systens, including but not Iinmted to STIR
SHAKEN aut hentication to take into account both the current, and
r epl acenent nunbers.

Call authentication assunptions MJST be revi ewed and updated to
ensure conpatibility with both | egacy and expanded nunbering fornmats.
This represents an approxi mate order-of -nagni tude increase in

addr essabl e nunbering capacity conpared to the current NANP
structure.

Transi ti on Gover nance

One or nore coordinating authorities MJST be designated to nanage key
aspects of the transition. These include:

* \Whether the NPAX flag digit in position 4 of the tel ephone nunber
is 0or 1

* Timeline for start and inplenentation of each phase and segment of
t he upgrade pl an

* \Who will be responsible for enforcing conpliance with al
mandat es?

Transition Difficulties
Not all parties involved in the transition will necessarily act as
expedi tiously as possible. Concerns over depreciation or
anortization of existing equi pnent and/or software will be a serious
concern to various organi zations and responsible individuals. This
may result in conmpatibility problems with respect to
* "Long tail" |egacy systens

* Private Branch Exchange (PBX) systens
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19.

20.

21.

22.

22.

* International interoperability |ag
As a result, partial deploynment conditions may persist |ong after
others are fully ready for the changes as a result of the
i npl ementation of 11-digit tel ephone nunbers.
I nternational Considerations
The proposed 11-digit format remains conpatible with the E 164 [ITU

maxi mum | ength of 15 digits. Coordination with internationa
carriers and regul atory bodies is required.

* This change poses no inpact to gl obal numbering conpatibility
* It fits into the existing +1 country code node
No changes to the E. 164 country code (+1) are required.
I ANA Consi derations
Thi s docunent has no | ANA acti ons.
Concl usi on
Expansi on of the NANP to 11 digits represents a viable |ong-term
solution to nunbering exhaustion. Early evaluation and planning are
recomrended to enable a controlled and gradual transition.
Gven the long lead tines required for nunbering plan changes, early
eval uation is necessary to avoid time-constrained or energency
i mpl ement ati on.
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