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ABSTRACT:  This contribution discusses alternatives to NPAC for VoIP/NGN call routing, and discusses issues with inclusion of VoIP routing data in NPAC that is not required to support porting of VoIP numbers.
NOTICE:

This document is offered to the NANC Future of Numbering Working Group as a basis for discussion and is not a binding proposal on Telcordia. Telcordia specifically reserves the right to amend or withdraw the statements contained herein.

Background

NANC 399 and 400 

Technical Issues w/NPAC Solution

· Database size and performance concerns (local and regional)

NPAC based solution in NANC 400 adds four URI fields at up to 255 characters in each field for potentially every SV and pooled record in the NPAC.  No work on modeling this impact has been undertaken.  No average size for a SP gateway URI has been determined.  Database sizing usually considers maximum size for capacity planning and performance purposes.  

· Presumes change to LRN-LNP Architecture for routing to VoIP calls

Change orders specifically note that URI is like the LRN for VoIP related calls, contribution at NANC notes it’s like the point code data; both are the basis for the LRN LNP routing architecture and related ANSI standards.   In all NGN call flows for ported or pooled numbers in standards documents today, it is presumed that the routing will be done in accordance with the LRN architecture.  All the standards and signaling protocols have been written in accordance with that architecture and change to the architecture would result in the need for considerable change in many North American standards bodies.

· LSMS development/replacement required

If VoIP is different data structure and LRN routing architecture than PSTN and the data will not be used by the same LNP downstream systems then it may not make sense to have the data in the same LSMS, so a separate LSMS and possibly an entirely separate data stream for VoIP routing might be required (NANC 401).  Even if the LSMS can accept the data with only software modifications to accommodate the new data; there needs to be feature or functionality development to then push the data to downstream routing database systems.  

· SCP development required

Network based routing systems such as the SCP do not currently have features for receiving from LSMS, storing or responding to queries from network elements for URI information.  Development would be required to add such functionality.  It is possible that any network element with a TCAP stack would require modification to be routed to a ported or pooled TN if the URI was to be used instead of the LRN.  

· STP development possibly required

Current LNP LRN architecture depends on STPs for the secure reliable interconnection of networks and they use DPC routing for the signaling interconnection.  If URIs are introduced in place of LRN and DPC combinations for some VoIP routed calls development could be necessary in order for STPs to be able to securely accommodate this.

· Softswitch development required

Softswitches today, like all LNP capable switches, have been developed to expect an LRN in response to a LNP query to the SCP.  They then use translation tables to determine the route to reach the next step of the destination to reach the NXX of the LRN.  However, there is no logic within the softswitch today that expects to receive a URI address in response to a query from a network routing database (SCP).  Development would likely be required at the switch, as potentially there would be for any network element with a TCAP protocol stack, to accommodate an NPAC based solution.

· Communications protocol changes required

There are no queries developed in protocol to request and receive URI information from an SCP or other network routing database in lieu of an LRN for portability correction.  There is no defined signaling to address use of a URI in place of an LRN or DPC to determine the route for a ported TN.  All protocols in use today and in development for VoIP routing assume the use of an LRN returned in a TCAP query from an SCP for portability correction.  The IETF draft on global switching in a portability environment notes that portability correction for IP routable communications will work best with an originating query.  

Alternatives

· Private database solutions

[image: image1]
· Allows for SP’s to determine the most efficient least cost solution for them

· Allows for multiple vendors to compete to provide the most complete solution

· Vendors independently collect and disseminate VoIP routing information much like PSTN routing information is disseminated today

· Private ENUM solutions
Similar to private database solution listed above but specifically makes use of ENUM resolution protocols.  There several companies providing such services today such as NetNumber, Peerio and others.  

The following related slides are from a presentation at Fall VON by Richard Shockey of Neustar.
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Private/Carrier/Infrastructure ENUM

• Private ENUM is generally regarded as one or more technologies 

(including DNS)  that permit service providers to exchange phone

number to URI data in a private secure manner.

• Private ENUM is to be assumed as authoritative for all endpoints

service providers choose to exchange data for. There is no need to 

OPT-OUT.

• Private ENUM therefore is similar in its trust model to that of the 

NPAC except that it is not a regulatory mandate.

• The technology by which this data is accessed is currently not fixed

– PULL Model; DNS, SIP, LDAP

– PUSH Model; NPAC/LSMS, CD-ROM, FTP

• Private and Public ENUM are Orthogonal to each other, 

they serve different markets for different reasons.



[image: image3.emf]11

Private ENUM as a product .. NTS today

•MMS Routing among wireless 

carriers

•How do you get a picture from 

one phone to another when 

the only data you have  you 

have is a phone number?

• Existing SS7 not capable of 

dealing with large binary 

objects

Operator

ENUM

E164.mms.us


This slide seems to show the data used as private operator ENUM via the commercial Number Translation Service (NTS).  

· Public ENUM solution
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Public ENUM  RFC 3761

• Public ENUM is the administrative policies and procedures 

surrounding the use of the e164.arpa domain for TN to URI resolution

• US policy has been to encourage consumer OPT- IN. Which is 

generally assumed to be the number holder as opposed to the carrier 

of record is the only entity permitted to create records in e164.arpa

• It is not known at this time if consumers or enterprises will OPT-IN to 

ENUM based 1.e164.arpa even if it were made available tomorrow.

• CONCLUSION : e164.arpa will not be a completely authoritative 

database of IP routing information for phone numbers for the 

foreseeable future and PSTN default routing continues indefinitely.


While NeuStar argues that public ENUM will not be completely authoritative, it ignores that addition of URI data to NPAC will be optional and will only be for ported or pooled TNs also bringing into question the authoritativeness of the NPAC data.  In addition, if URI data for the same TN is entered in both the NPAC and the public ENUM database, which source is the most authoritative?  There are no processes for synchronization of the public ENUM database with the NPAC or any other source.

· Infrastructure ENUM solution
While NeuStar’s VON slides equate carrier/infrastructure ENUM to private ENUM; it’s solution limits it to a single non-competitive scenario expanding the NPAC to give its private ENUM resolution service NTS a competitive advantage.  If the US is to adopt infrastructure or carrier ENUM instead of private ENUM it should be done through a commercial model, without regulatory involvement, since it specially deals with network routing and agreements on a carrier by carrier basis.

Policy Issues w/NPAC Solution

· LRN Architecture approved by FCC and codified in FCC Orders/Rules

Any change to FCC rules requires notice and comment.  A change to something as significant as the LRN LNP architecture goes beyond the scope of the participants at the LNPA WG or the NANC and deserves a full public review.  The LNP LRN architecture was specifically chosen in a rulemaking proceeding over Query on Release architecture.  To modify the architecture of the LNP to add query’s for URIs would seem to require a similar determination by the FCC.

· VoIP and portability by VoIP providers and by extension of VoIP numbers is being considered by the FCC in 04-36 proceeding 

The FNPRM in the Matter of VoIP Services document FCC 04-28 requests comment on the general matter of VoIP use of NANP numbers and related regulatory treatment at Para 37.  At Para. 73 the NPRM specifically seeks comment on number portability obligations.  Finally Para 77 notes Further, that the FCC seeks comment whether any action relating to numbering resources is desirable to facilitate or at least not impede the growth of IP-enabled serices, while at the same time continuing to maximize the use and life of numbering resources in the North American Numbering Plan.  In addition, the FCC is considering porting and numbering aspects as noted in the SBCIS Order.  Clearly this is an area that is under regulatory consideration and a change in NPAC to accommodate porting for VoIP providers should be part of that process and should not be determined outside of that process by a sub-committee of a Federal Advisory Committee which can only provide recommendations to the federal agency that chartered it.

Finally the FCC has deliberately refrained from regulating the Internet marketplace, and attempts to commingle Internet addressing with FCC-regulated numbering. In fact, the FCC and NTIA wrote a letter to the ENUM Forum and, in essence, conferred standing on the ENUM Forum and member entities, to form an ENUM LLC to address the issue of internet/IP record/addressing.  Inclusion of TN-URI data in NPAC seems to conflict with this policy direction.  

· Expands role of NPAC

FCC rules specifically limit the role of the NPAC to the information needed to route calls to the appropriate service provider, not to a service providers particular interconnection point.  47 CFR 52.25(f) notes “The information contained in the regional databases shall be limited to the information necessary to route telephone calls to the appropriate telecommunications carriers. The NANC shall determine what specific information is necessary.”  The necessary information that NANC is delegated to determine refers clearly to the information necessary to route calls in the previous sentence.  

Further, 47 CFR 52.25(i) clearly demonstrates that added functionality should be done in a service provider’s private database not the industry database, “Individual carriers may download information necessary to  provide number portability from the regional databases into their own  downstream databases. Individual carriers may mix information needed to provide other services or functions with the information downloaded from the regional databases at their own downstream databases.”  Since the LRN and SPID information already maintained in NPAC is all that’s necessary to route telephone calls to the carrier of the ported TN, least cost routing, or more efficient IP routing would clearly be an such an other service or function covered under this rule making addition of VoIP data to provide for more efficient IP routing or other multimedia services an expansion of the functionality provided for in the rule.  

· Potentially conflicts with ENUM or provides one vendor with an unfair and unnecessary advantage in the competitive ENUM realm

ENUM is a communications protocol and technical solution that has been developed to deliver advanced services using IP protocol to reach end users that register their TN with a Tier 2 ENUM provider.  The ENUM database at that level will associate one or more URIs with a TN.  There is an industry agreed to protocol for resolving and routing these address resolutions.  Provision of essentially similar but potentially conflicting data relating URI to a TN could result in confusion in routing of calls to URIs for TNs that are provisioned in NPAC and ENUM.

From an ENUM perspective, the availability of VoIP URI data in an industry database is not pertinent to the implementation of end-user, opt-in ENUM, as described in RFC 3761.  

· Reaches an ENUM infrastructure policy decision, with broad ramifications on the industry for years to come,  without proper notice, comment and consideration

As noted by AT&T at the FCC’s Future of Numbering Symposium, the industry and regulators may want to consider a transition to an alternate interconnection regime with the ascendancy of VoIP networks.  The infrastructure ENUM as it has been called provides for URI to URI interconnection information between networks.  While AT&T noted that this could replace most current routing databases, including NPAC, this change order in essence implements this entirely new regime for all ported and pooled TNs without notice from a regulatory perspective and without the opportunity for competitive procurement for the new routing database regime.  There are several products and service offering from many companies that show this area is a competitive marketplace.  The FCC has expressed in multiple arenas a preference for competition when feasible, and congress has also said that when possible internet communications should remain unregulated.  Inclusion of the URIs in NPAC put them into a monopoly provided regulated solution that all SPs are required to use essentially eliminating a currently competitive marketplace and potentially deciding by fiat decision of a federal advisory committee the outcome of an infrastructure ENUM solution without the opportunity for public notice and comment across the industry. 
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