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ABSTRACT:  This is in support of allowing the normal change management process to continue with regard to NANC Change Order 400 as a “potential option” to provide portability corrected address resolution for MMS, ENUM, VoIP and other future services.  

NOTICE:

This document is offered to the NANC Future of Numbering Working Group as a basis for discussion.

POSITION

Support for inclusion of Change Order 400 in NPAC Release 3.3 in an inactive mode for two reasons.  

· First, to have more options available for address resolution of Third Generation mobile services, including Multi-Media Services (MMS) and Session Initiation Protocol (SIP) services.  

· Second, to have this capability available in a timely manner at no expense to the industry or any carrier, if not utilized. This position is based upon the understanding that, if this capability is implemented in the NPAC, the SPID and URI data would be available to any carrier or vendor on a non-discriminatory basis to provision number portability, ENUM, SIP or VoIP services for ported and pooled numbers.

Pro NANC 400 conclusions:

The NPAC enables number portability and pooling between carriers and the routing, rating and billing of calls involving numbers that have been ported or pooled between carriers.  

· NANC 400 is a practical and technically sound alternative for provisioning and synchronizing TN to URI routing databases for ported and pooled telephone numbers (TNs).

· Leverages a proven, trusted, secure provisioning mechanism (NPAC SMS)

· Deemed worthy of being implemented in a turned off state by the LNPA WG, which recommended to the NAPM LLC that it be included in release 3.3 of the NPAC SMS

· Currently no industry wide provisioning and synchronization mechanism for the TN related services addressed by NANC 400 for ported and pooled numbers.

· NANC 400 can solve pooling and portability related issues currently experienced by carriers for various services. 

· NANC 400 provides the necessary granularity needed to solve the growing issue caused by the “wholesale-retail” paradigm, in which resellers and mobile virtual network operators (MVNOs) may implement and operate their own vertical services, while using the wholesaler’s voice network.

· No current provisioning mechanism for sharing IP routing data between service providers

· NANC 400 is beneficial and/or complementary to all known IP routing approaches.

· Poses no threat to ENUM – as it is either uninvolved (at Tier 1 level) or provides a potential provisioning and synchronization alternative for ported and pooled numbers (at Tier 2 level).

· Provides a means of providing timely and accurate portability and pooling updates for any other routing database approach on an industry wide, non-discriminatory basis

· NANC 400 is within the scope of the NPAC 

· It provides a means to minimize disruption of TN related services when TNs are ported or pooled.

· NANC 400 is consistent with existing NPAC fields

· There is precedent for NPAC to provision non call related routing data for services associated with a TN (LIDB, CLASS, CNAME, etc…)

· There is precedent for NPAC to provision routing data for “data services” associated with a TN (ISVM and Wireless Short Message Service)

· The NPAC administrator would incur all cost and risk should fields never be used.

Background: Telephone Numbers and the Internet Protocol

“On February 8, 1996, the "Telecommunications Act of 1996" became law.  This

legislation makes sweeping changes affecting all consumers and telecommunications service providers.  The intent of this legislation is "to provide for a pro-competitive, de-regulatory national policy framework designed to accelerate rapidly private sector deployment of advanced telecommunications and information technologies and services to all Americans by opening all telecommunications markets to competition."1   

1   Implementation of Section 402(b)(1)(A), CC Docket No. 96-187, of the Telecommunications Act of 1996, rel. September 6, 1996.

“SEC. 706. ADVANCED TELECOMMUNICATIONS INCENTIVES. (a) IN GENERAL- The Commission and each State commission with regulatory jurisdiction over telecommunications services shall encourage the deployment on a reasonable and timely basis of advanced telecommunications capability to all Americans.

(c) DEFINITIONS- For purposes of this subsection: (1) ADVANCED TELECOMMUNICATIONS CAPABILITY- The term `advanced telecommunications capability' is defined, without regard to any transmission media or technology, as high-speed, switched, broadband telecommunications capability that enables users to originate and receive high-quality voice, data, graphics, and video telecommunications using any technology.”2
From CTIA: 

MVNOs Expected to Grow

According to the Yankee Group, mobile virtual network operators (MVNO) will generate service revenue of $10.7 billion by 2010 and have a subscriber base of 29 million. The research group predicts large MVNOs will grow and fuel the industry by segmenting the host carriers' target subscriber base and distribution channels.3
“The LNPA WG was designated by the FCC as the NANC Oversight Committee for LNP. The LNPA WG is responsible for developing and maintaining the process that is followed by all ServiceProviders who participate in LNP. A complete description of the operation flows is contained in Inter-Service Provider LNP Operations Flows located on this Web site. These flows have been revised to include wireless carrier operations. The updated flows will be included in the second NANC report on Wireless Wireline Integration due out in the second quarter of 1999.

The LNPA WG is also responsible for defining the requirements for the national Number Portability Administration Center (NPAC) Service Management System (SMS) and how it interfaces to each Service Provider’s local LNP system to enable LNP. The NPAC SMS is operated by NeuStar, which serves as the central mediation system and source database for all number portability data. The requirements are contained in the "NPAC SMS Functional Requirements Specification (FRS)" and the interface standards are contained in the "NPAC SMS Interoperable Interface Specification (IIS)".4
2 An Act, To promote competition and reduce regulation in order to secure lower prices and higher quality services for American telecommunications consumers and encourage the rapid deployment of new telecommunications technologies. [Italic->] Be it enacted by the Senate and House of Representatives of the United States of America in Congress assembled, [<-Italic] SECTION 1. SHORT TITLE; REFERENCES. (a) SHORT TITLE- This Act may be cited as the `Telecommunications Act of 1996'. 

3  CNet News
4 LNPA WG Charter

“LNP PERFORMANCE CRITERIA

The FCC adopted in its original order the following minimum performance criteria.  Any long-term number portability method, including call processing scenarios or triggering, must:

(1) support existing networking services, features, and capabilities;

(2) efficiently use numbering resources;

(3) not require end users to change their telecommunications numbers;

(4) Deleted

(5) not result in unreasonable degradation in service quality or network reliability when implemented;

(6) not result in any degradation of service quality or network reliability when customers switch carriers;

(7) not result in a carrier having a proprietary interest;

(8) be able to accommodate location and service portability in the future; and

(9) have no significant adverse impact outside the areas where number portability is deployed.”5
“NPAC to LSMS Architectural Restrictions

All networks will rely on the NPAC database as the ultimate source of porting data.  Synchronization of networks to a single set of routing data is paramount to network operations.  Therefore appropriate restrictions must be placed upon how these network elements may interconnect from an architectural perspective.

Specifically, the NPAC shall download relevant porting data required by participating carriers or their agents for the specific subset of network nodes.  Consequently, the NPAC system shall be the source of all porting data for all carriers or agents of those carriers, thereby being the sole originator of all downloads.”6
5 North American Numbering Council,  Architecture & Administrative Plan for Local Number Portability, Section 6, pg 6

6  North American Numbering Council,  Architecture & Administrative Plan for Local Number Portability, Section 7.12, pg 8

NANC Change Order 400 
Naming and addressing is an integral part of any communications network.  Names are memorable strings of numbers or words which consumers use to make phone calls, send emails, or access web pages.  Addresses are often lengthy strings of numbers used by networks to identify other network elements.  Communications networks map names to addresses for the purposes of routing messages and establishing sessions between network elements like telephone switches.  

Prior to 1997 when local number portability (LNP) was implemented in the US, a telephone number (TN) was both the name and address for the purposes of routing calls to geographic numbers.  Local number portability separated the name from the address.  A TN could now have a Location Routing Number (LRN) for an address.  The network would perform an LNP query to a network routing database and get the correct routing number for the TN.  The call would be routed to the switch identified by the LRN.  The TN is the name - the LRN is the address.  This allowed the industry to move TNs from one switch to another.  

In addition to call routing the industry had to devise a solution for the routing of SS7 messages that enable enhanced functionality like calling name (CNAM) and automatic callback (CLASS).  Prior to LNP these services used the NPA-NXX of the TN to map to an SS7 address - a destination point code and subsystem number (DPC/SSN).  Once the network had the DPC/SSN it would send a message to the correct SS7 node.  Each ported number not only needed the correct LRN for call routing but also the correct DPC/SSN for SS7 routing for enhanced services.  

After LNP the industry decided that each ported number would be provisioned with an LRN for call routing and DPC/SSNs for SS7 message routing.  The TN is the name – the DPC/SSNs are the addresses.  This information would be provisioned through the Number Portability Administration Center (NPAC) to all of the users of the NPAC.  Some of these DPC/SSNs, like CNAM and CLASS, are associated with telecommunications services, other DPC/SSNs, like wireless short message service (SMS) and inter-switch voice messaging (ISVM) are associated with information services.

The Internet has always incorporated an architecture with a separate name and address.  The name is a domain name such as fcc.gov, which is mapped to an IP address such as 199.255.987.  The IP address is what the Internet uses to identify servers that host applications like websites and email.  The Internet Protocol (IP) is becoming widely used within communications networks.  Many of the services that rely on this infrastructure use TNs for names.  Wireless short message service was one of the first to evolve from the SS7 protocol to IP and continue to use a TN for a name.  

These services that rely on IP infrastructure and use TNs for naming will fail if the correct address is not used for ported and pooled TNs.  There are two ways, from a network perspective, to solve this problem.  The network can map the TN directly to an IP address or it can map it to an Internet name, called a Uniform Resource Identifier (URI), which then would map to an IP address.  

How to Provision and Synchronize Update for Ported and Pooled TNs?

So the question becomes how to provision and synchronize the update of TN to URI mapping information for ported and pooled numbers into these various Routing DBs.  Since the NPAC is a provisioning engine for Routing DBs for ported and pooled TNs, clearly NANC 400 is one method for accomplishing this.  

The “Approximation Method”

Currently, the NPAC already plays a role in TN to URI translation.  The industry has figured out a way to approximate a URI from NPAC data (the SPID of a ported or pooled TN) for wireless multimedia messaging service (MMS).  If Carrier A’s SPID is 1234 the service provider will run a program that creates a mapping from that SPID to a specific URI.  For example if the TN 202-555-9876 is ported to Carrier A, the program will create the following mapping:

202-555-9876 to uri:2025559876@carriera.net

The carrier will then load that mapping in their internal routing DB and will query the DB for that TN to get that URI.  

This has been effective so far but has a few problems:

· Carrier A is not provisioning this information - other carriers/service providers are approximating it based on a combination of NPAC data and information received from Carrier A.  This creates opportunity for errors.  

· This may not provide the granularity and flexibility that carriers desire as these services grow and evolve.  For instance, this approach will not scale as these network services evolve to a wholesale-retail paradigm – Many VoIP service providers use LEC services from wholesalers.  The VoIP service provider maintains an IP network while the wholesaler provides PSTN interconnection.  Approximating a URI based on the SPID of the wholesaler may not identify the correct network element, as the SPID to URI data relationship is no longer necessarily one-to-one but now can be one-to-many.  Many wireless carriers are implementing a wholesale-retail model to serve Mobile Virtual Network Operators (MVNO).  Approximating the URI has the same drawback for this model.  

· Troubleshooting may be difficult – Creating the record for the LNP DB is a multiple stage process – get the SPID, map it to a URI, load it in the LNP DB – making troubleshooting more difficult.  Also the approximation method is often outsourced and not integrated into carrier’s LNP infrastructure.  

Public ENUM

Public ENUM is an industry standard created by the Internet Engineering Task Force (IETF) that provides a framework for mapping TNs to URIs.  Could this be used to map TNs to URIs for ported and pooled TNs?  

Public ENUM is intended to be a global discovery service that would allow users to discover routing information from other users.  It is not intended as a provisioning engine for Private ENUM DBs (or more generically “Internal Routing databases”).   But if we assume that Public ENUM is deployed in the future in such a way that telecommunications carriers rely on it for routing VoIP calls, then it would be seamlessly integrated into a service provider’s routing architecture. 

Here are typical steps a service provider would follow for processing an originating call in an ENUM environment:

1.
Query the Internal Routing DB to determine if the call can be terminated over IP.  Records in this Internal routing DB could have been provisioned by the service provider, through bi-lateral agreements with its trading partners, and by the NPAC (for ported and pooled numbers).

2.
If no record is found the service provider will then query the Tier 1 ENUM DB.  Tier 1 is a DB of pointers to Tier 2 DBs.  

3.
If  there is a Tier 1 record, than the service provider will query Tier 2.  Tier 2 is a DB of the URIs associated with a TN.  The Tier 2 DB may or may not be operated by a telecommunications company.  It could be a web hosting company, an enterprise, or it could even be provided by the end user.  

4.
If there is a URI the service provider will establish a VoIP session (i.e., establish the call) using the URI.  

Tier 2 DBs are not the same thing as the Private ENUM DBs.  Tier 2 is an External Routing DB that is available for other companies to query.  NANC 400 could be used to synchronize a carrier’s Tier 2 with the NPAC update – or they could update their own Tier 2 when they activate a port or pooled block (it should be noted that the information in Tier 2 may be different than that held in an Private ENUM DB because it is potentially available to the public Internet).  Nonetheless, some method of synchronizing the update will be needed in order for calls and services associated with a ported or pooled number to operate correctly and in a timely manner following its activation.

In addition to the fact that the Public ENUM architecture has not been designed to solve the same issues as NANC 400, there are many outstanding issues with regard to Public ENUM that may affect its usefulness as a tool for communications service providers.  

Public ENUM was initially conceived as a consumer service similar to Internet domain names.  The consumer would be in control of the Tier 1 pointer record as well as the Tier 2 URIs.  As Public ENUM evolves however there is a movement to modify it so that service providers could have control of a set of these records.  This concept is called Infrastructure ENUM.  

If Public ENUM is implemented in its current incarnation, as a consumer service, carriers must decide to what extent they want to use it.  Consumers could set up their own VoIP server in their home using open source software.  They could then provision Public ENUM to point to that server.  Carriers would need to decide whether that service is reliable enough for them or would they prefer to default to some other access point for that customer, such as the PSTN.  If ENUM is deployed in this manner it would be nearly impossible to determine whether records are consumer provisioned or are provisioned by service providers. 

Within the US there are four regulatory bodies involved in Public ENUM; the Federal Communications Commission (FCC), the National Telecommunications and Information Administration (NTIA), the State Department and the Federal Trade Commission (FTC).  Each of these has its own concerns and have been monitoring Public ENUM as it is progressing.  However, the industry has not yet sought approval for the implementation of Public ENUM.  The industry has to continue the process of resolving issues before it can seek approval from the regulators.  

Public ENUM issues are, of course, resolvable but the fact is that they are not resolved right now.  The process of defining and refining ENUM will most likely be an iterative one with the regulators accepting some solutions and rejecting others.  It is unknown what the ripple effect will be from having to come up with any alternate solution.  It is also unknown if the resolutions of these issues will be acceptable to the communications service provider community.  

Private ENUM

The Private ENUM DB, which could logically be provisioned by NANC 400, is complementary to ENUM Tier 1 and Tier 2 and works in harmony with both of them.  Neither Tier 1 nor Tier 2 can provision Private ENUM DBs.  

If a service provider prefers not to provision NANC 400 records in their Private ENUM DB but instead chooses to rely solely on Public ENUM for resolving TNs to URIs they are free to do so.  

One particular incarnation of Private ENUM of note is the initiative being undertaken by the GSM Association (GSMA) and GSM North America (GSMNA) regional interest group.  Work is being done on defining private Operator ENUM address resolution recommendations for MMS and Internet Protocol Multi-Media System (IMS) guidelines.  The GSMA International Roaming Expert Group’s ENUM Ad Hoc and GSMNA Addressing Task Force have developed recommendations for private Operator ENUM solutions that would provide portability corrected address resolution for MMS and IMS-based services.  Number Portability correction has been identified as necessary for accurate delivery of MMS and IMS services to international roamers.  This is a problem that exists today for MMS and needs a solution.  As part of the GSM NA work effort, NeuStar proposed provisioning URIs in the NPAC, which ultimately led to the NANC 400 change order.  Several carriers and vendors participate in these committees, and there were no other contributions or objections to the NeuStar contribution.  T-Mobile supported the contribution as a possible “option” for provisioning URIs for private Operator ENUM.  

Currently, it is uncertain exactly how private Operator ENUM, as recommended by the GSM NA based upon IETF and 3GPP standards, or Public ENUM or Public Carrier ENUM, based upon the CC1 ENUM LLC Technical Advisory Group, will evolve.  Nonetheless, the more options available for address resolution, the more likely there will be efficient and accurate delivery of services.

What does it all mean?

In summary ENUM and NANC 400 are not mutually exclusive, in fact they are complementary.  Furthermore there are many outstanding issues with regard to ENUM deployment that will effect how and if carriers choose to use it as a tool for resolving TNs to URI mapping.. 

To simply assume that issues such as those resolved by NANC 400 (TN to URI provisioning and update synchronization for ported and pooled TNs) will be efficiently and cost effectively resolved somewhere down the road could prove to be rather short sighted.  NANC 400 can be complementary and likely beneficial to any routing solution that eventually entrenches itself (this data will always need to be provisioned in some manner).  Leveraging NPAC for this purpose provides a non-discriminatory, trusted, accurate, timely and proven solution using existing industry infrastructure.  The solution that is ultimately used for provisioning and synchronization will need to be all of those things.
POLICY PERSPECTIVE

NANC Change Order 400 is Within the Scope of the NPAC and Consistent with Existing Fields

The First LNP Order and the FCC’s regulations mandate that the NPAC contain the information necessary for number portability “without impairment of quality, reliability, or convenience” and that it also be used for “billing, routing, and/or rating” of calls to ported numbers.  Thus, it must contain far more information than is necessary for routing.  Moreover, the Change Order facilitates routing and billing, which is well within the scope of the NPAC, even under the most narrow interpretation of the FCC’s orders and regulations.  The FCC also stated that “NANC should determine the specific information necessary [in the NPAC] to provide number portability.”7 

The Change Order would facilitate the efficient routing and billing of calls to numbers that have been pooled or ported from one carrier to another, some of which may be used for VoIP or IP services.  Facilitating the routing and billing of ported numbers is well within the LNPA’s role, as stated in the FCC orders and rules discussed above.  

The technology used to deliver services to ported numbers is irrelevant to NANC’s determination of what information is necessary to provide number portability for those numbers.  Records in the NPAC already contain routing information for numbers used for information services such as voice mail and text messaging for cell phones.  This demonstrates the fact that the designation of a service as an information service is not relevant to the decision to provide routing information in the NPAC for that service.  

The Change Order does not make possible the porting of numbers by non-carriers or to non-carriers.  To the contrary, the Change Order would not expand the class of existing service providers that access the NPAC for the porting of numbers or any other purpose, nor would it expand the universe of numbers in the NPAC.  

The new data fields do not impose any new regulatory obligation on NPAC users.  The Change Order would implement existing LNP policy -- by facilitating the routing and billing of calls to ported numbers -- rather than aiding any new or modified numbering-related policy.  Implementation of the Change Order would not require any carrier or other entity to do, or refrain from doing, anything that it is not already doing.  NANC 400 simply would facilitate routing of calls to ported and pooled numbers.  

It also would not provide VoIP providers or users with any additional portability.  Numbers would still be ported by and to the same service providers that port numbers now.  Implementation of the Change Order therefore would not impose any obligations requiring a rulemaking or other policy proceeding.

7 Telephone Number Portability, First Report and Order and Further Notice of Proposed Rulemaking, 11 FCC Rcd 8352, 8403 (1997).

NANC 400 Will Not Affect The FCC’s Consideration Of Whether IP-Enabled Services Should Be Subject To FCC Rules Regarding Numbering Resources 

Adoption of NANC 400 cannot and will not affect, interfere with, or prejudge the outcome of the IP NPRM.  The Change Order adds certain fields to the NPAC that would facilitate efficient routing and billing of calls to ported and pooled telephone numbers, some of which may be used for VoIP or IP-enabled services.  Neither the proposed data fields nor the routing facilitated thereby are related to the policy considerations that the FCC is reviewing.

Adoption of NANC 400 cannot and will not affect, interfere with, or prejudge the FCC’s deliberations in that proceeding because the Change Order does not relate to: (1) whether the regulatory classification of IP-enabled and/or VoIP services should be dependant on the use of traditional TNs; (2) whether the FCC should impose number portability obligations on IP-enabled services; or (3) whether the FCC should take regulatory action with regard to numbering resources to facilitate or at least not impede the growth of IP-enabled services.

· The IP NPRM questions whether the FCC should regulate certain categories of IP-enabled services, and if so, whether those categories should be determined by whether the IP-enabled services “utilize traditional NANPA-administered telephone numbers.”  In addition to providing number portability, the NPAC is used for the routing of calls to ported numbers (some of which may be used for VoIP of IP-enabled services) and related rating and billing.  The Change Order would simply make these existing tasks efficient.  The data fields that will be added to the NPAC pursuant to NANC 400 do not have any role in whether a provider of IP-enabled service uses TNs.  Rather, providers currently can obtain TNs from telecommunications carriers or directly from the NANPA or PA with the permission of the FCC, as in the SBCIS waiver proceeding.  The porting of TNs that may be used by providers of IP-enabled services is irrelevant to the classification of those services.  Accordingly, implementing NANC 400 would not affect whether and how the FCC classifies IP-enabled service for regulatory purposes.  

· The NPAC, currently or after implementation of NANC 400, does not and would not impose portability obligations on VoIP or other IP service providers.  NANC 400 does not accommodate porting of VoIP providers.  The NPAC already allows for the routing of calls to ported numbers, whether those numbers are IP-enabled or not.  The Change Order does not expand this functionality or create a new category of service providers with access to the NPAC.

· The IP NPRM asks “whether any action relating to numbering resources is desirable to facilitate or at least not impede the growth of IP-enabled services, while at the same time continuing to maximize the use and life of numbering resources in the North American Numbering Plan.”  The additional data fields proposed in NANC 400 do not have any relationship to this issue.  They do not relate to or authorize the use of numbering resources by particular types of service providers.  They would not affect the use and life of numbering resources.  

Adoption of the NANC 400 Will Not Interfere with ENUM

The ways in which the data added by the Change Order will be used are complementary to ENUM.  There is no conflict between selecting a Tier 1 ENUM database provider, as supported by the government, and adding the proposed data fields to the NPAC.  To the extent that it has been alleged that NANC 400 is an alternative to ENUM, it should be noted that the government has indicated that it supports alternatives to ENUM.  The August 13, 2003 letter states that an earlier February 12, 2003 government letter from the NTIA to the Department of State sets forth “baseline specification[s] for implementation of ENUM in the United States.”8  One of the principles to guide domestic implementation of ENUM set forth in that letter is to:

Preserve opportunity for alternative deployments: The implementation of ENUM within the United States must not preclude alternative deployments of ENUM or other solutions that may provide competitive alternatives to ENUM.

Another principle states:

“Allow for interoperability:  In order to support competition and the emergence of alternative technologies and networks, the implementation of ENUM within the United States should accommodate alternative deployments’ interconnection with the ENUM tree.”9

The quoted specifications underscore that the government letters regarding selection of a public ENUM cannot be read to suggest that the NPAC, which includes only ported and pooled numbers, should limit its rating, routing and billing functionality for pooled and ported numbers that happen to be used for VoIP or IP services.

8 Letter from Ambassador David A. Gross, U.S. Coordinator for International Communications and Information Policy, Department of State, Chairman Michael K. Powell, Federal Communications Commission, and Nancy J. Victory, Assistant Secretary for Communications and Information, Department of Commerce to Chairman Gary W. Richenaker, ENUM Forum (Aug. 13, 2003).

9 Letter from Nancy J. Victory, Assistant Secretary for Communications and Information, Department of Commerce to Ambassador David A. Gross, U.S. Coordinator for International Communications and Information Policy, Department of State (February 12, 2003).

RECOMMENDATION

NANC Change Order 400 should be included in NPAC Release 3.3 in an inactive mode.  Carriers need more options available for address resolution of Third Generation mobile services, including Multi-Media Services (MMS) and Session Initiation Protocol (SIP) services.  Also, NANC Change Order 400 provides this capability in a timely manner at no expense to the industry or any carrier, if not utilized. This position is based upon the understanding that, if this capability is implemented in the NPAC, the SPID and URI data would be available to any carrier or vendor on a non-discriminatory basis to provision number portability, ENUM, SIP or VoIP services. 

To date, no policy or regulatory issues have been identified that would justify changing the NANC LNPA WG Change Order management process.

1

