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ABSTRACT:  This contribution discusses motivations, requirements, and potential implementations of infrastructure or carrier ENUM.
NOTICE:

This document is offered to the CC1 ENUM LLC TAC as a basis for discussion and is not a binding proposal on AT&T. AT&T specifically reserves the right to amend or withdraw the statements contained herein.

Introduction

There has been considerable interest among members of the LLC in the subject of infrastructure or carrier ENUM.  AT&T proposed an implementation based on non-terminal NAPTR records (draft-pfautz-lind-enum-carrier-00.txt), and Comcast has proposed use of a HINFO or TXT DNS resource record in the Tier 1B of the CC1 ENUM Registry as a means of implementing Infrastructure (Carrier) ENUM together with the public or end user ENUM capability (T. Creighton, “Carrier/Infrastructure and End-User ENUM Integration Proposal”, TAC Contribution, February 10, 2005.) This contribution details motivations for infrastructure ENUM, requirements for a useful implementation, and potential approaches to an implementation that is synergistic with ENUM as presently defined in RFC 3761, hereinafter referred to as “end user ENUM.”

Motivation

The primary motivation for infrastructure ENUM has been to provide carriers a means to designate an IP point-of-interface for telephone numbers that they serve while:

· Not requiring end user customer opt-in

· Allowing carriers to rely upon well known, robust DNS infrastructure

· Sharing, as much as possible, the cooperative infrastructure of ENUM in e164.arpa (i.e. Tier 0, Tier 1A/B)

Sharing infrastructure is important for several reasons. First, it avoids the delay and added cost required if infrastructure ENUM has to be implemented in a separate domain.

Second, it is synergistic with end user ENUM because carrier interest will jump start development of the infrastructure in a way that end user ENUM may not be able to do.

A secondary purpose for infrastructure ENUM has recently arisen in some industry Fora (Letter from OBF to CC1 ENUM LLC re OBF Issue 2776.) In the United States intercarrier compensation rules make it desirable to be able to identify calls that are VoIP-originated.  Since the Calling Party Number is one of the few parameters that is reliably passed end-to-end, particularly in the circumstances or greatest interest (i.e., from a media gateway over an ISDN PRI to an end office), it has been proposed that an industry database of VoIP TNs might be established for this purpose. Since establishment of a database is no small undertaking, it was suggested that the ENUM Tier 1B registry might also serve this purpose.

Requirements

To achieve the goals outlined above requires the use of a resource record or records in Tier 1B that can coexist with the NS record pointing to the End User Tier 2.
  This is important so as not to infringe on end user rights to registration in ENUM and selection of a Tier 2.

To address the primary motivation of allowing discovery of an IP POI for a service, the record must contain information that, at minimum would identify the carrier and optimally provide, or allow construction of, an address-of-record in the same manner as would resolution of a NAPTR record, i.e. a URI.

To address the secondary motivation of identifying VoIP TNs, the record must  provide an indication of whether or not a telephone number is native VoIP
.

Potential Implementations

Three alternatives for a resource record have been suggested:

· HINFO 

· TXT

· A new RR defined specifically for this purpose

HINFO

The HINFO or Host Info record normally is used to indicate the hardware and operating  system of a host:

<domain name> IN 
HINFO
<CPU>   <OS>  

where CPU and OS are corresponding character strings.

For ENUM use, the contents of  the CPU and OS strings would be redefined.  

One suggestion has been to define or reuse some existing form of carrier code that would identify the carrier of record for the number. To date, no existing code spaces have been identified that could be used for the entire potential universe of “carriers.” If this remains true, then a new code space would have to be used. For call completion this arrangement would require first, registration of carrier codes, then some means for carriers to associate an IP POI (URI) with the code.  Several scenarios are conceivable.  First, the carrier of record could provide the Carrier-Code to URI mapping to parties with which it wished to exchange traffic on a bilateral basis. (POIs could vary with interconnecting entity.) These mappings would then need to be provisioned into the calling network’s control elements. Second, a carrier could publish the POIs on a web site. This approach would make interconnection more generally available but would require potential interconnecting parties to discover the web site (were it not registered along with the carrier code) and still provision the mapping into its network.

Another alternative would be to provision, instead of a code, a domain name associated with the carrier. The domain name could be one that could be algorithmically combined with the RFC3761 Application Unique String (i.e., the E.164 number) to define the POI URL, e.g. +17948675309@be.carrier.com. This approach would obviate the carrier code registration process and lead more directly to the desired end of interconnection. Indeed it is possible to go one step further and provide the URL directly. If this type of approach were adopted and selective call admission control, if required, would need to be performed at the carrier’s border function elements.

Whatever means were used to provide carrier/POI identification in the HINFO record in the first character string, the second could be used to indicate whether the TN were VoIP or TDM, perhaps just so, e.g.,

$ ORIGIN 9.0.3.5.7.6.8.4.9.7.1.e164.arpa

IN  HINFO  <carrier ID>   VOIP

Or

$ ORIGIN 9.0.3.5.7.6.8.4.9.7.1.e164.arpa

IN  HINFO  <carrier ID>   TDM

TXT

The TXT record provides for one or more text strings:

<domain name>
IN 
TXT  “this is a text string”

The TXT record could obviously be used to contain the same type of  information as discussed with respect to the HINFO record, possibly with well known keywords, e.g.,

IN     TXT  “CXR=<carrier ID>,TYPE=VOIP”.

New RR Type

A new RR type could clearly be defined to serve the two functions discussed above in the manner discussed.

Discussion

It is assumed that, whatever approach is taken the RR used for infrastructure ENUM could be specifically requested in a query and that an end user ENUM query could either avoid obtaining the infrastructure RR records or ignore them. Thus, end user ENUM would be able continue as planned while sharing an infrastructure that meets the needs of carriers. This combined infrastructure is also useful in addressing the problem of VoIP carriers that do not control their own numbering resources; such carriers are effectively application service providers and can, through service agreements with their customers populate end user ENUM registrations (see  S. Lind, “Carrier/Infrastructure ENUM in the US, TAC contribution February 8, 2005.) 

� An alternate approach would be use of two non-terminal NAPTR records in Tier 1B, distinguished by a service type, which could point to the end user and carrier Tier 2s respectively and would both be returned by a single query as detailed in draft-pfautz-lind-enum-carrier-00.txt. Objections to this approach have been raised on two grounds. First, it is argued that this approach would break existing end user ENUM clients (though there is little actual ENUM implementation in e164.arpa at this time). Second some parties believe that only end user registrations should be allowed in e164.arpa (though trial experience has often found end user interest lacking.)


� By native VoIP is meant that the interface at the customer premises is IP.





