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Framework Document for a US Provider ENUM Trial

Context

1 Introduction - Rationale for Conducting Trials

Members of the CC1 ENUM LLC have expressed interest in conducting a “carrier” ENUM trial. The purpose of the trial is to allow Service Providers of Record, as reflected in the LERG and NPAC, to publish URIs for said numbers.
  While the terms “Carrier ENUM” and “Infrastructure ENUM” are currently in use in the IETF Working Group and elsewhere for this capability, the members of the LLC have expressed a preference for the term “Provider ENUM.” The terms may be used interchangeably in this document. The URIs derived from carrier (provider) ENUM queries may be used by appropriate parties to initiate communications with the assignees of those numbers. 

It is emphasized that the proposed trial of Provider ENUM is completely separate from the trial of end user ENUM in 1.e164.arpa. None of the special numbering resources in the end user trial will be involved in the provider trial.

2 Scope

The trial will be conducted in a private domain (putatively e164enum.us) since the US government requested that carrier ENUM not be part of the end-user ENUM trial in 1.e164.arpa. This document describes a framework for a Provider ENUM trial consisting of a baseline trial architecture and extensions to address various architectures and capabilities that the industry has discussed in relation to carrier ENUM.

This document is intended for all parties, but particularly for service providers, that are interested in testing the Provider ENUM concepts. It is intended that the results of this trial will be used to provide the basis for a national Provider ENUM implementation that is driven by Service Provider needs and requirements. It is expected that resolution of the many issues, that are necessary before a global Provider ENUM solution can be built, will take some time. It is intended that a national implementation would be transitioned into a single, global tree, when it becomes available.

3 Terms and Definitions

Address of Record – a URI that can be used to establish communication with the subscriber of the telephone number.
Service Provider of Record –the service provider, recognized by the appropriate regulatory authority, which has been allocated numbering resources, as reflected in the LERG and NPAC.
4 Objectives and Assumptions
The objectives of the trial are as follows:

1. To evaluate potential architectures for implementation of provider ENUM

2. To understand interactions, including the provisioning implications of end user numbering events such as porting and disconnects, between provider ENUM and end user ENUM

3. To understand and consider potential architectures for joint implementation of provider ENUM and end user ENUM

4. To evaluate potential privacy concerns

5. To study mechanisms for linking a US implementation of provider ENUM with other national implementations in both the short and long term to evolve towards a global provider ENUM tree.

6. To study mechanisms for provider control of resolution and call admission

7. To evaluate authorization requirements for provider ENUM

The following assumptions are being made:
1. The name space used for the trial will be e164enum.us.

2. Subject to terms and conditions to be determined by the LLC, Service Providers of Record for NANP numbers, as reflected in the LERG and NPAC, will be eligible to populate RRs in the DNS for said numbers.

3. The baseline trial will make use of a combined Tier1A/B that will contain NS records delegating domains for individual numbers to carrier-maintained Tier 2 name servers. 

4. The baseline trial will generally use the protocol defined in RFC 3761 with the exception of the use of the alternate domain and as discussed in the Trial Extensions section.

5. There will be a limit on the quantity of numbers that each service provider participant may populate in the Tier 1.

6. The Tier 1 registry and Tier 2s will be open to queries by any party. 

7. In addition to the basic trial as outlined below, the trial implementation will provide a platform that may be used to test other architectural alternatives and capabilities, which may include:
· Non-terminal NAPTR records 

· Carrier (Provider) domain branch under e164.arpa 

· The provision of NAPTR records in Tier 1

· Linkage with other, non-NANP Provider ENUM trials

· Selective Control of Resolution/Call Admission

· Hiding the “root” of the Provider ENUM tree (i.e., e164enum.us) from everyone but “authorized” service providers (i.e., trial participants).
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5 Architecture to be Implemented for the Trials

5.1 Physical Architecture

The architecture for the trial is shown in Figure 1.  Service providers populate DNS resource records into the combined Tier 1 through the Registry via a to-be-defined interface. The Registry validates that the service provider populating the number is the service provider of record using the LERG and NPAC data. A separate Registrar entity, as defined in end user ENUM, is not employed. Also, it is assumed that participating carriers will have the role of Tier 2 providers and application service providers.
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Figure 1 - Trial Architecture
Figure 2 shows the baseline trial data structure illustrating the logically separated CC and NPA delegations within the combined Registry as well as the ultimate pointer to the carrier Tier 2 containing the actual NAPTR records. Participating carrier clients will need to be configured to query the e164enum.us domain instead of e164.arpa. 
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Figure 2 - Baseline Trial Data Structure

Since the ultimate objective of carrier ENUM is to achieve interconnection in the IP plane, it will be useful for the trial to include exchange of VoIP traffic on a limited basis. To simplify trial activity and because the IP NNI is still under definition by standards bodies,
 it may be useful to simply make use of existing layer 3 IP connectivity between participants rather than other special arrangements that may develop.

5.2 Provisioning
Trial participants will work together to define an interface for provisioning of registered numbers within the Tier 0/1A/1B Registry.
 The purpose of this part of the trial is not to concentrate on the Registry-Service Provider interface, but to test the validation of the Service Provider-of-record. Each carrier will establish a login with the Registry for provisioning.  Based on the login, the Registry will use the LERG/NPAC data to verify that the service provider attempting to provision an NS record for a given E.164 number is the carrier of record for the number.

It is desirable that the Registry be able to determine when a number has ported, remove the donor carrier’s registration, and then accept a new registration by the recipient carrier.

In the trial extensions (see above), where carrier and end user ENUM are implemented in a common Tier 1B, it may also prove useful to explore the ability of carriers to send disconnect information leading to the removal of dangling registrations.
5.3 Schedule

The following are offered as an initial set of milestones for a carrier ENUM trial:

· Definition of baseline trial architecture agreed by the CC1 ENUM LLC
· Trial participant MOU developed by the CC1 ENUM LLC
· Provider ENUM Trial Participants Advisory Committee (PETPAC) formed

· Provider ENUM Test Cases defined by PETPAC

· Provider ENUM Trial begins

· Trial report preparation

6 Roles

6.1 Tier 1 Registry

The Tier 1 Registry is the entity responsible for providing ENUM Registry Services for US telephone numbers in full E.164 format, including pointers to Tier 2 Provider nameservers. Except as described in the trial extensions, the Tier 1 Registry does not handle NAPTR Records.
The Tier 1 must establish an interface that is available for all Providers to use. The common protocol may be EPP, but since this interface is not the primary objective of the Provider ENUM Trial, the participants may agree on another interface. The Tier 1 must have access to LERG and NPAC information in order to validate the registration is being made by the Provider-of-Record.

The Tier 1 Registry should ensure that they meet the following requirements:

· The Tier 1 Registry must demonstrate relevant registry (e.g. nameserver operations) experience

· The Tier 1 Registry must commit suitably experienced staff resources for the trial

· The Tier 1 registry must commit to providing sufficient trial technical resources

· The Tier 1 Registry must maintain a listing of all registered testing numbers 

6.2 Tier 2 Provider

The Tier 2 Provider manages the ENUM fully qualified domain name associated with an E.164 number and hosts the Provider's NAPTR records containing information for specific communication services. The Tier 2 provider will likely be the Service Provider of Record, but the Service Provider of Record could contract the function to another entity.
6.3 Application Service Provider

The Application Service Provider (ASP) will provide the applications directly to the ENUM end users in the context of the trial. In most cases, these ASPs will be the Service Providers-of-Record. The role of the ASP is to provide applications and services to the end user. 
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7 Activities

It is assumed that the trial would be of a specific duration, in this case 3-1/2 months. This timeframe is expected to allow the trial to complete prior to any commercial implementation as defined by the CC1 ENUM LLC. If necessary, the trial could be extended with the consensus of the trial participants and the trial sponsor.

Each phase should generate a report of the results with suggestions for the CC1 ENUM LLC. The phases may overlap.

7.1 Phase 1 - Registry Infrastructure

	Roles Involved:
	Tier 1 Registry, Tier 2 Providers


Duration: 
2 weeks
Activities:
 The objective of this activity is to establish the combined Tier 1 Registry with delegations from e164enum.us to 1.e164enum.us [to <us-npa>.1.e164enum.us]. Once this has been established, then a minimal set of test numbers should be placed in the Tier 1 such that one number points to one Tier 2 nameserver for each service provider in the trial. This may be done without validating the provider of record for these numbers. In addition, each number should have one NAPTR record established in the Tier 2 nameserver.
Tier 2 Providers should ensure that:

· all records in the Tier 1 are correct and are transferred to any secondary name servers in a reasonable timeframe;

· queries for the domain name “<tel. No.>.<NPA>.1.e164enum.us” are resolvable to all appropriate Tier 2 primary and secondary name servers;

· the data in the Tier 2 name servers could be retrieved successfully (e.g., via a utility such as DIG).

7.2 Phase 2 - Provisioning 

	Roles Involved:
	Tier 1 Registry, Tier 2 Providers, Application Service Providers


Duration:
1 month
Activities:
 The objective of this phase is to implement and test the registration interface
 between the providers of record and the Tier 1Registry. This phase includes the ability for the Tier 1 Registry to validate that the number being registered has been allocated to the provider of record using information from the LERG/NPAC. This registration system should be tested to handle the following scenarios:
· Add new registration

· [Remove registration
]
· Port service between [participating] providers

In addition, the relationship and benefits between Provider and End-user ENUM implementations should be studied when these activities occur.

7.3 Phase 3 – Network Interconnection
	Roles Involved:
	Tier 1, Tier 2 Providers, Application Service Providers


Duration:
2 months
Activities:
 

7.3.1 Interconnection between US Service Providers

Carrier participants may also want to explore the use of techniques such as “split DNS”, “views”, etc. to either selectively control the URI that ENUM delivers to different querying entities or the way in which a common URI is resolved, e.g. by distribution of different SRV records to interconnecting partners. These techniques may be ultimately used to restrict interconnection to some set of entities based on bi- or multilateral agreements or to direct calls to different points of interconnection (PoIs) based on the identity of the originating carrier. Where ENUM is used to provide internal routing as well as to support interconnection with other carriers, they may also be used to provide different URIs/resolution for interconnection routing to Border Function Elements (e.g., Session Border Controllers) versus routing to ultimate customer end points.

7.3.2 Linkage with other non-US trials

Exploration of linkage with other trials is complicated by the inability to make use of e164.arpa. Two major approaches to getting around this difficulty would be to 1) agree with other trials on a common root domain, e.g., persuade others to use e164enum.us or 2) use DNAME records in each trial’s root domain to point to the roots for other country codes. Note that the DNAME solution only works when the numbering resources in each trial are disjoint at some level higher than individual subscriber numbers. So, for example, if ETSI decided to use ie164.arpa as a root for a European trial, this could be linked with a CC1 ENUM LCC trial by adding to the CC1 combined Tier 0/1 registry DNAME records mapping domains corresponding to European country codes from e164enum.us to ie164.arpa, e.g. for the U.K.,


4.4.e164enum.us.  DNAME 4.4.ie164.arpa.

and adding to the ETSI registry the following record


1.ie164.arpa. DNAME 1.e164enum.us.

A DNAME approach would not work well where numbering resources could overlap. For example, the 3GPP partnership is planning use of e164enum.net and 3gppnetwork.org as publicly accessible domains for its ENUM deployment. Since these could include NANP wireless numbers, a simple country code or even central office code level DNAME record would not work, since it would redirect all queries to the child domains.

8 Issues for Immediate Resolution

· Understand restrictions on use of LERG/NPAC data


















































































































� Note that this definition of Service Provider of Record is subject to change based on regulatory decisions in the US or to reflect industry directions.


� For example, the ATIS PTSC-SAC and IETF Speermint working group


� Presumably the interface would be based on the EPP protocol but alternatives may be considered as well.


� This is the basic method of authorization proposed. The implications of this method and potential workarounds when resale relationships are involved and the LERG/NPAC defined Service Provider of Record is not the number assignee account owner need to be evaluated.


� While this interface will, ideally, be mechanized, including verification of carrier of record status for each number, it could be manual if time and cost considerations demand.


� This case also covers a port from a non-participating provider to a participating provider


� This case also covers a port from a participating provider to a non-participating provider


� This is much like LNP GTT routing where external parties are provided a gateway address instead of the ultimate network element DPC/SSN serving the number in question.
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