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1. Introduction

NTTF014, IP Interconnection Profile for interconnection between service providers under the jurisdiction of the CRTC, is designed to develop an IP-to-IP interconnection interface guideline initially for Telephony service providers.

The IP-to-IP interconnection interface guideline will consider the following:

1. Interconnection between Telephony service providers under the jurisdiction of the CRTC.

2. The functionalities of the approved CCS7 minimum message set.

3. Service functionalities to be supported and the information that needs to be exchanged across the network-to-network interface.

4. IP standards and protocols that are commonly used for carrier-to-carrier interconnections.  The initial focus will be on the Session Initiation Protocol, but other protocols will not be excluded.  Carrier specific implementation requirements will not be considered in this TIF.

5. Relevant standards-developing bodies and current IP standards development processes within these standard bodies.

The choice of these objectives was dictated by the need to await regulatory guidance from the Commission, which was assumed to be the outcome of VoIP proceeding initiated in PN 2004-2. Note that the intention was not to develop a NNI specification at this stage. 

NTTF014 Deliverables are described in the TIF as :

I. A list of feature and corresponding message sets in IP based on the approved TIRE009 (SS7 minimum message set);
II. Document standards / protocols and standard developing and accreditation bodies;
III. Draft report.
This contribution will address Items 4 and 5 on the above activities list by describing the capabilites of a SIP-based protocol for IP-IP interconnection that is  under development in a U.S. working group under the auspices of the Aliance for Telecommunications Industry Solutions (ATIS). The procedures followed by this working group when developing protocol specifications will also be described from the perspective of access to documentation and suitability of the final documentation
 for use by the NTWG.

This contribution is intended to form part of Deliverable II as described above.

2. Candidate Protocols

It is recognised that the NTWG task can assisted by examining the interface protocols under development in various forums at the North American and International levels. Three possibilities have been proposed to the NTWG over the past year; Packetcable, SIPconnect and the document under development under Issue S0009 by ATIS Packet Technologies and Systems Committee. 

Other organisations, such as IETF, ITU-T and TIA are working on similar specifications and their output could also be evaluated for relevance to the task at hand. The evaluation could ultimately lead to a decision to adopt a specification produced by a North American or other body, either partially or entirely, for interconnecting IP networks in Canada. Therefore the evaluation should also include the accessibility to documentation by Canadian industry.

This contribution will describe the NNI protocol under development in the ATIS Packet Technologies and Systems Committee and gives background information on the operational procedures and policies of ATIS. This protocol is of particular relevance to the NTTF014 program objectives as it is SIP-based and, at least in the initial stages, focused on voice telephony requirements.

3.0 Aliance for Telecommunications Industry Solutions

3.1 Background and Mission

“ATIS is a technical planning and standards development organization, based in Washington D.C., U.S.A, for  developing and promoting technical and operations standards for the communications and related information technologies industry worldwide using a pragmatic, flexible and open approach. Participants from more than 350 communications companies are active in ATIS’ 20 industry committees, and its Incubator Solutions Program.”

3.2 ATIS Membership Requirements

The membership of ATIS consists of Full Members and Affiliate Members.     Companies eligible for Full Membership include providers of telecommunications services with a plant  investment in transport and/or switching equipment, as well as providers engaged in the resale of those services; manufacturers of telecommunications equipment; developers of telecommunications software;  providers of enhanced services; and providers of operations support used in the provision of such  telecommunications services.

Affiliate Membership is open to any organization that does not qualify for Full Member status. Affiliate  Members will not be eligible for a position on the ATIS Board of Directors.

Effective January 1, 2004, it became necessary for organizations that participate in most ATIS committees to also be members of ATIS.

Full membership fees range from $1000 to $145,000, depending on the annual revenue of the organisation. Affiliates pay $1000 pa.

Only four identifiable Canadian organisations are listed as ATIS members : Bell Canada, Rogers Wireless, SAIC Canada and Zarlink.

3.3 Organisation and Participation

ATIS is organised around a structure of Forums and  Committees which cover a wide range of topics of interest to the telecommunications industry. A permanent administration supports the activities of these committees and the Board of Directors. 

A special committee of the Board of Directors, the TOPS Council, comprised of chief technology officers and other senior executives from the communications industry’s leading companies develops work plans to guide the advancement of suites of necessary standards that result in interoperable, implementable, end-to-end solutions for priority issues. The intention is that adherence to these standards will provide cost-effective development roadmaps to service providers deploying carrier-grade IP-based communications services. The first five priorities identified by the TOPS Council are: VoIP, Network Security, Data Interchange, Mobile Wireless Services and Wide Area Ethernet. Work plans for VoIP, Network Security and Data Interchange were released in June 2004 and are in the implementation phase.

Participation in the ATIS Forums and Committees or any subtending Committees or Subcommittees, is open to Full and Affiliate ATIS Member Companies.  Companies may opt-out of ATIS Membership and pay an annual non-member  supplemental payment in order to participate in an ATIS Forum or Committee.

3.4 Standards Development

In general, the standards work of ATIS is accomplished in various Functional Groups of Forums and Committees which are established by the ATIS Board of Directors. Forums and Committees may form Subgroups (Committees or Subcommittees) as needed, based on work  programs. Task Forces are created by either a Forum or Committee to accomplish a definite objective, usually  within a defined period of time.

In August 2004 ATIS, which had sponsored ANSI-accredited Committee T1 since 1984 at the divestiture of AT&T, restructured the former T1 subcommittees into full ATIS standards committees and renamed them as follows :

· Network Performance, Reliability and Quality of Service (T1A1)

· Network Interface, Power and Protection (T1E1)

· Telecom Management and Operations (T1M1)

· Wireless Technologies and Systems ((T1P1)

· Optical Transport and Synchronisation (T1X1)

· Packet Technologies and Systems (1/2 T1S1)

· Protocol Interworking (1/2 T1S1)

ATIS has assumed responsibility for maintenance of all existing American National Standards (ANSs) approved by Committee T1 and will continue to support the development of future ANSs under its ANSI accreditation. The ATIS staff supporting these Committees remains the same.
ATIS uses the Accredited Organization Method to develop ANSs. For purposes of developing an ANS all members of ATIS Forums and Committees are classified as Producers, Users or General Interest. ATIS strives to assure that any single interest category does not constitute a majority of the  membership of the formulating group dealing with standards.

Participation in the ATIS Forums and Committees is open to Full and Affiliate ATIS Member Companies. Companies may opt-out of ATIS Membership and pay an annual non-member supplemental payment in order to participate in an ATIS Forum or Committee.

All meetings of ATIS Forums and Committees should be open and attendance by any interested party welcome, subject to any relevant membership requirement and the individual policy of each Forum and  Committee (e.g., regarding registration, meeting fee if required, etc.). Non-Forum and Non-Committee members shall not have the right to vote.  

Forum or Committee Leadership may at its discretion invite industry subject matter experts to attend specific meetings when their expertise is required to assist the Forum or Committee in resolving  a specific Issue. The expert does not participate in consensus decisions or voting processes.  

A Forum or Committee participation fee may be assessed to cover the costs of the meeting and administrative support, in addition to the ATIS  membership dues or the non-member supplemental payment.   

A Chair and Vice Chair are elected to serve for 2 years and preside over each ATIS Forum or Committee and have, at a minimum, the responsibility to ensure that the Operating Procedures are followed and that meetings are conducted in a fair and efficient manner. The Chair and Vice Chair should remain neutral in all discussions and should not influence the disposition of Issues and events based on their leadership position. 

An “ATIS Standard” is an ATIS deliverable developed by an ATIS Forum or Committee that defines a technical  or operational solution for voluntary implementation by the industry. An “ATIS Standard” includes, but is not  limited to, an American National Standard, a Technical Requirement, a Technical Specification, a Technical  Report, an industry guideline or a white paper.
An “ATIS Implementable End-to-End Standard” is an ATIS deliverable comprised of “ATIS Standard(s)” and/or  deliverable(s) from other Forums or Committees external to ATIS that defines a complete, implementable end-to-end solution for the industry. It defines frameworks for services and performance requirements, interfaces and physical characteristics for technologies, systems and business  processes, and ensures interoperability.

The technical work of an ATIS Forum or Committee is advanced by a Subcommittee. At some point in time, the  Subcommittee completes a draft document and presents it to the ATIS Forum or Committee for a vote  authorization. Upon approval by an ATIS Forum or Committee, the document is normally forwarded for approval as a draft  proposed American National Standard. However, upon ATIS Forum or Committee approval, a draft standard  may be forwarded for approval as a “draft standard for trial use.”  ATIS complies with the procedural and publication requirements as established in the ANSI Essential Requirements with regard to draft American  National Standards for trial use.

Consensus is the method used by the ATIS Forums and Committees to reach resolution of Issues; consensus is established when substantial  agreement has been reached among those participating in the Issue at hand.

During any Forum or Committee voting process, each Forum or Committee Funding Company is given a single  vote.

Formal communications to external organizations must be agreed upon and sent from an ATIS Forum or  Committee. The ATIS General Counsel must review any communication to a regulatory, legislative or  governmental body, as well as any other sensitive material, prior to distribution unless otherwise authorized by the ATIS General Counsel.

3.5 Interaction with other Bodies

ATIS and its Forums and Committees will accept Partner specifications in the production of specifications applicable for regional or global adoption. These specifications are approved by the appropriate Forum or Committee as ATIS Technical Specifications. No changes are permitted in the text of the  partnership’s specification. The appropriate Forum or Committee is responsible for notifying ATIS of the availability of the ATIS Technical  Specifications which are published electronically for free download via the ATIS website. 

The ATIS Technical Specifications may then be converted, transposed, or adopted into relevant American National Standards (ANS), or other ATIS documents that reflect  the specific needs of North America.

The ATIS Technical Specifications may also be submitted to the International  Telecommunications Union (ITU) via the U.S. national process administered by the U. S. Department of State, or referenced directly by the ITU.

3.6 Intellectual Property Rights Policy

As a general rule, neither ATIS nor its Forums or Committees will consider any contributions, presentations or other documentation that is subject to any requirement of confidentiality or any  restriction on its dissemination.  

 In order that ATIS may facilitate, promote and disseminate the work of its Forums and Committees, it is necessary that each contributor grant ATIS the rights necessary to adapt, copy, and publicly distribute any contribution or submittal made to an ATIS Forum or Committee. In accordance with this policy, each  contribution or document submitted to an ATIS Forum or Committee is subject to an unlimited  perpetual, non-exclusive, royalty-free, world-wide right and license to ATIS of any copyrights in such  contribution. This license includes the right to copy, publish and distribute the contribution in any way, and to prepare derivative works that are based on or incorporate all or part of the contribution, the  license to such derivative works to be of the same scope as the license of the original contribution. 

All ATIS guidelines, standards or other ATIS deliverables are copyrighted by ATIS. Except as expressly  permitted by ATIS, no guideline, standard or other ATIS deliverable, or any portion thereof, may be  reproduced or distributed in any form, without the prior express written permission of ATIS.

When developing American National Standards, or other deliverables that require use of patented inventions ATIS has adopted the ANSI Patent Policy. There is no objection in principle to drafting a proposed American National Standard in terms that  include the use of a patented item, if it is considered that technical reasons justify this approach. All  discussions and negotiations shall occur directly between the owner of the patented invention and each prospective  licensee.

3.7 Documentation

By and large, the documents produced by the ATIS TOPS Council, Forums and Committees are only available to ATIS Members
. Participants in ATIS work programs are registered users of password protected mail servers. Committee correspondence is circulated by restricted majordomo e-mail lists. While the T1 server is still in use for technical committee work it is only intended to be accessible to registered committee members.

3.8 Voice over IP Program

3.8.1 ATIS VoIP Work Program

The TOPS Council has reached consensus on the industry's 16 most critical priorities. Focus groups for each of the top five critical priorities were established in 2003 to examine the priority issues, set milestones, define needed deliverables and standards requirements, and develop a written work-plan that will guide ATIS’ coordination of the priority standards work.

The VoIP focus group identified over 40 specific actions needed with regard to VoIP standardization. Additionally the focus group developed an end-to-end interoperability reference model.

The focus group concluded that interoperability between VoIP and circuit-switched PSTN networks is required at many levels. This includes interoperability with physical interconnection; trunk and access signalling; service control and proxy messaging; Quality of Service (QoS); security; reliability; administrative information exchange; and addressing. Interoperability needs to be addressed at every point of interconnection of network components such as protocols, vendor implementation, carrier, and service interoperability.

Achieving interoperable stability in packet-based internetworking scenarios could be reached by concentrating standardization work primarily on one set of protocols, and the Session Initiation Protocol (SIP) family of protocols is the appropriate protocol choice. Over time, it is assumed that SIP will displace other interworking protocols such as H.323 and BOCC at the edge of each interconnected network.

The work plan proposes that the introduction of additional SIP profiles is undesirable and that new SIP extensions should only be considered after firm requirements cannot be met by existing or planned extensions. Signalling standardisation should include SIP, SIP-based carrier packet interconnect, and H.323. 

The plan also includes an extensive assessment of QoS and identiies key QoS challenges, including end-to-end performance monitoring. The Service Architecture should support real-time service processing as well as

introduction of services such as conferencing, presence and multimedia

messaging by service providers and third parties.

The VoIP Work Plan was publicly announced June 2004 and copies were distributed within ATIS committees that will facilitate completion of stan-dardization activities outlined in the plan. These ATIS Committees include the Network Performance, Reliability, and Quality of Service Committee; Telecom Management and Operations Committee; Wireless Technologies and Systems Committee; and Packet Technologies and Systems Committee, the Ordering and Billing Forum, and the Emergency Services Interconnection Forum. Additionally, for collaborative purposes, work plan details were shared with various standards bodies external to ATIS that are engaged in VoIP standardization activities. 

Copies of the ATIS Work Plan for VoIP are available to ATIS member companies.

  

3.8.2 Packet Technologies and Systems Committee (PTSC, formerly T1S1).

PTSC
 develops and recommends standards and technical  reports related to packet services and packet service architectures, in addition to related subjects under consideration in other North American and international standards bodies.

Bell Canada and Microcell Solutions are listed as “T1S1 Observer Member Companies”.

PTSC operates a number of Subcommittees and Task Forces:

    * PTSC IOP --Interoperability

    * PTSC SAC --Signalling, Architecture, and Control

    * PTSC LAES --Lawfully Authorized Electronic Surveillance

    * PTSC SEC --Security

The PTSC-SAC mandate is to advance the interoperability of telecommunication systems and services through the development of service and application descriptions and their supporting protocols related to network architectures for, access signalilng and application of circuit mode, frame mode, packet mode, and cell mode networks via existing and emerging transport (e.g. IP) technology to enable multimedia services.

Its work program includes a number of active “Issues” which are of interest to NTWG :

S0009 Create a standard defining the NNI for IP-IP Network Interconnection Supporting Multimedia Services

S0014 Support of Operator Services in an IP Environment

S0016 Technical Report: Support of Emergency Telecommunication Services in IP Networks

S0019 IP QoS/RACS Technical Report

S0020 Supporting phased migration of existing services and CPE to an IP environment

S0021 Operator Services Architecture and Interfaces

Issue S0009, US Standard defining the NNI for IP-IP Network Interconnection Supporting Multi-Media Services, is of most relevance to the task of NTTF014. It   was initiated in May 2004 to satisfy the need for a standard to define the interface to support multi-media services. The initial focus of the standard will be to support VoIP, and then be extended to multi-media services. The standard needs to define:

o Interconnection architecture;

o SIP call/session control signaling, 

o Signaling and media transport, 

o Security,

o Association between call control and media control, including priorities, 

o An informative annex on “items for consideration” in SLAs, etc…

This standard will reference existing standards, where appropriate, and will be input to IOP Test Specification Issue S008 IP-IP Network Interconnect Testing for VoIP.

3.9 Draft Standard 

Since June 2004 6 meetings of SAC and its predecessor T1S1.7 have worked on Issue S0009, and the standard has gone through 3 drafts
. 

The scope of the output baseline text from the 2/14/2005 virtual meeting (PTC-SAC-2005-074R1) is to develop a standard to support IP-IP interconnection between carriers. This document will define the IP Network-to Network Interface (NNI) between carriers and address the need for a standard interface as telecom networks migrate the NNI from circuit switched to IP.

The initial focus of the document will be to support VoIP and then it will be extended to multi-media services. It is intended to define the Interconnection architecture as well as SIP call/session control signalling, signalling and media transport, QoS (including bandwidth management, codec management),  accounting,  numbering/routing/addressing, security, and association between call control and media control, including priorities. Informative annexes will address other items for consideration such as SLAs.

What follows is a brief summary of the latest draft which is at a very preliminary stage of development. Many sections have yet to be started and in many others the text is incomplete or not yet started e.g. Quality of Service, Reliability, Failure Switch-Over, Digital Performance (e.g., delay), Congestion Control, Codec, TDD, Priority of Network Control Packets, Relaying Call Forwarding Information, Bearer Control, Recording/Accounting, Security, Migration Requirements, Operations.

i) Network Assumptions and Recommendations

The Reference Model assumed in the draft document identifies 3 classes of IP interconnection alternative architectures:

· Co-location interconnection of Carrier Routers (CRs);

· Dedicated (back haul) facility between CRs; 

· Interconnection via the public Internet and/or third party provider. (This type of interconnection is either of type 1 or 2 at the interface from the public Internet or third party provider to either Carrier A or B.)

A recommended solution for the Call Control Functional Entity (CCFE) of the NNI device is to implement a SIP border B2BUA
 in the IP-IP NNI CCFE of both the

networks. The border B2BUA will break the end-to-end nature of SIP; therefore, the interoperability issues of two different vendors’ implementation will be reduced. In addition, the NNI device should support configurable SIP Response Code mapping mechanism.

For the NAT Function a recommended solution is to implement SIP border B2BUA in the IP-IP NNI CCFE of both the networks. A border B2BUA at the peering point replaces un-routable private addresses by the public addresses. Therefore, the bearer traffic can be correctly routed to the end device inside the network. The B2BUA should control the Bearer Functional Element (BFE) to route RTP and RTCP bearer traffic.The BFE shall be capable of performing NAPT to hide details of the network and to protect the network from the DoS attack on the bearer path. The B2BUA of a network should be capable of resolving NAT traversal when the other network does not support a B2BUA.

ii) Traffic Model (types of services)

Various different traffic types could be supported on the NNI between two carriers including:

• PSTN originating VPN, UNI, Local, International, or Inter-Exchange traffic;

• PSTN terminating VPN, UNI, Local, International, or Inter-Exchange traffic;

• IP originating VPN, UNI, Local, International, or Inter-Exchange traffic;

• IP terminating VPN, UNI, Local, International, or Inter-Exchange traffic. 

iii) Call/Signaling Flows

Example call flows for a number of call set-up and release scenarios are included in the draft :

· PSTN—IP—(NNI)—IP—PSTN (based on ANSIT1.679 for interworking scenarios between ISUP and SIP-I);

· PSTN—IP—(NNI)—IP—IP (based on ANSIT1.679 for interworking scenarios between ISUP and SIP);

· IP—IP—NNI—IP—PSTN (based on ANSIT1.679 for interworking scenarios between SIP and ISUP);

· IP—IP—(NNI)—IP—IP (based on IETF RFC 3261 for interworking at the SIP IP-IP NNI).

iv) Voice Quality Issues

The Draft makes a number of recommendations regarding voice quality issues.

In IP networks the NNI connection utilizes packet transmission and hence is a non-linear facility, and non-linear facilities should not exist in the tail path of an echo canceller. Echo cancellation, if required, shall be applied to signals prior to  crossing the NNI. If digital telephone sets are used, they shall comply with ANSI/TIA/EIA-810-A or TIA-920.

If Automatic Level Control devices are used, their use shall be compliant with ITU-T Recommendation G.136.

Networks shall follow T1.508 Loss Plans for Digital Networks

v) Admission Contol and Traffic Management 

Call admission policy should be applied on the individual session by the destination NNI CCFE. Priority Control signalling messages are mapped to the user plane priority level.

All emergency communications (e.g., ETS and E911) and their SIP call/session setup or session modification messages will be given the highest priority for call/session setup.  All other VoIP communications will be given normal priority.

vi) Routing and Addressing
It is proposed that ENUM or ENUM technology be the basis for the long-term solution for exchange of information about how to reach E.164 numbers through IP interconnection (and that PTSC begin consideration of how to implement ENUM-based interconnection). In the interim, other methods, such as the exchange between carriers of IP addresses for network elements to which traffic for particular codes should be directed, may be required. Whether a public or carrier ENUM approach is adopted decisions will be required about how to employ it for interconnection
.

vii) SIP Profile

The CCFE compliant applications MUST be in accordance with the sections of SIP/2.0, although there are some variations allowed and a number of Extensions (normative and informative) are supported.

It has been tentatively agreeed that support of SIP transport over TCP is mandatory.

Support of IPv4 is mandatory. Support of IPv6 is optional based on bi-lateral agreement. When IPv4 and IPv6 networks interconnect, the IPv6 shall perform addressing mapping.

4. Assesment for NTWG use.

The PTSC draft standard, while still at a rudimentry stage, represents a very comprehensive approach to developing a complete NNI for IP – IP network interconnection. As such it is far more ambitious than the scope of NTTF014 and a considerable amount of analysis will be necessary before the NTWG can determine its suitability for Canadian application.

There are several advantages to the approach taken by ATIS :

· Part of a comprehensive plan developed by the TOPS VoIP focus group which identified over 40 specific actions needed with regard to VoIP standardization;

· Based on an end-to-end interoperability reference model;

· Defines the Interconnection architecture as well as SIP call/session control signalling;

· Concentrates standardization work primarily on the SIP family of protocols as the appropriate protocol choice based on the assumption that over time it will displace other interworking protocols;

· Work plan proposes that the introduction of additional SIP profiles is undesirable and that new SIP extensions should only be considered after firm requirements cannot be met by existing or planned extensions;

· Initial focus will be to support VoIP, and then be extended to multi-media services;

· References existing standards from other forums where appropriate;

· A Test Specification for IP-IP Network Interconnect Testing for VoIP will be developed in parallel.

From a Canadian perspective there are a number of issues that need to be resolved. One problem is the necessity for organizations that participate in most ATIS committees to be members of ATIS. This has led to extremely limited participation in PTSC-SAC by Canadian organisations.

The documents produced by the ATIS Forums and Committees are only available to ATIS Members. Contributions, working drafts etc. are only available to participants in ATIS work programs or registered users of password protected mail servers. Furthermore all ATIS guidelines, standards or other ATIS deliverables are copyrighted by ATIS and may not be reproduced or distributed in any form, without the prior express written permission of ATIS.

Consequently Canadian organisations are in general not able to freely track or influence the development of ATIS specifications and may not be able to even reference them in Canadian technical specifications without the specific permission of ATIS.

The PTSC-SAC document, which is still at a rudimentary stage, is based on several assumptions which may not be applicable to Canadian regulatory requirements, network architectures, types of services, traffic models or call signalling flows. The biggest drawback to utilising this document to develop NTWG deliverables is probably going to be the long time frame before it is stable, completed and approved. Based on the progress to date this is most likely to be the early part of 2006.

� Generally in this contribution this technical documentation will not be referred to as a “standard” or similar designation. However, whenever appropriate, the affiliation of a working group developing technical documentation within a formally accredted Standards Development Organisation (SDO) will be acknowledged.


� This section and subsequent sections are based on information on the ATIS web site at � HYPERLINK "http://www.atis.org" ��www.atis.org�, as well as the ATIS Operating Procedures manual.


� If you don’t believe this go to � HYPERLINK "http://www.atis.org" ��www.atis.org� and try for yourself. Technical requirements and other specifications are accessible at the documentation centre to those with significant limits on their credit cards.


� Organizations that elect to opt-out of ATIS membership but wish to participate in PTSC are required to pay an annual non-member supplemental payment of  $15,000 in addition to its committee  participation fees. The maximum annual supplemental payment for participation in a committee, or multiple committees, may  be less than, but will not exceed that organization’s corresponding ATIS member dues had it chosen to  become an ATIS member. Non-ATIS observer fees range from $3000 to $7800.	


� 3S175811, PTSC-SAC-2005-005R1, PTSC-SAC-2005-074R1. PTSC will meet in Denver 11 – 15 April so presumably the output of this meeting will be a fourth draft.


� Back-to-back User Agent


� The draft discusses the scope of interconnection which has traditionally been bilateral via dedicated facilities and may continue to be so. ENUM in principle  could support other paradigms, e.g., interconnection over the Internet, which may be appropriate in some circumstances. Prior to the availability of ENUM or ENUM-like mechanisms, interconnection will be code-based. For direct interconnection a local service provider needs to identify for other local service providers and IXCs physical and logical points to which those other carriers can deliver VoIP traffic. It is assumed that the physical POI will represent a router or a meet point for a facility connected to a router (for example if in-LATA handoff is required and one of the carriers does not have a router physically located within the LATA.)





