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1
Executive Summary

The CRTC Interconnection Steering Committee (CISC) Network Working Group (NTWG) undertook the task in NTTF004, Public Telephone Networks Interconnection Involving IP Technology to examine questions raised by its members pertaining to the applicability of existing technical interface specifications and network planning consensus documents in consideration of Internet Protocol (IP) technology being present in public telephone networks.

This document is written as a status report of the NTWG’s investigative activities to date.  The purpose of this report is to capture the status of the NTWG’s efforts, summarizing impacts, issues, any conclusions, potential solutions and any areas where further work is required.

Between October 1999 and November 2000, a total of twenty (20) contributions were submitted by various participants, identifying a number of issues and concerns, and in some cases potential solutions.

Due to the diversified nature of the various issues and concerns, as well as the uncertain nature of the regulatory framework governing IP networks, the NTWG agreed to limit the scope of NTTF004 to issues related to interface points between Circuit Switched (CS) and IP networks.  Under the scope of NTTF004, the use of IP technologies in the PSTN network must be examined within the context of the existing regulatory regime.  Twenty-one (21) questions, grouped into eight (8) categories, were identified.

As of June 2001, consensus has been reached on the following categories:

· Category 2 – Network Elements Identification

· Category 4 – Network Capacity / Forecast

· Category 5 – “Call” Address / Number

· Category 6 – Signalling Protocol Standards and Testing

NTWG members also have general agreement on the following, but further discussions are required to establish consensus:

· Category 3 – Network Information Administration

· Category 7 – Performance Measures

Two areas remain un-resolved, they are:

· Category 1 – Network Elements Definitions

· Category 8 – IXC-IP CLEC Interconnection Architecture

For the two categories that have general agreement, the NTWG has identified action items towards developing more detail understanding and guidelines.  These action items are in progress.  As for the two remaining categories, it is the NTWG’s opinion that it probably would not be productive to proceed in the context of the current interconnection framework.

2
Background

The emergence of packet-based networks in the public telephony domain has raised a number of concerns regarding interconnections between different technologies.  In particular, the presence of Internet Protocol (IP) technology based Local Exchange Carriers (LECs) has raised concerns with respect to the appropriateness and applicability of technical interface specifications, network planning documents, and other related documents that were developed on the basis of Circuit Switched technologies by the NTWG.  A list of relevant documents is attached in Appendix A.

The following process was adopted by the NTWG:

· Members of the NTWG would table potential issues, with corroborating evidence, questioning the appropriateness of certain dispositions found in specifications or consensus documents previously approved by the CRTC.

· The NTWG would address and resolve any ensuing consensual problem areas.

· Solutions that are the object of a consensus by the NTWG would be documented accordingly and presented to the Steering Committee for approval.

· Where consensus could not be reached, a status report would be submitted to the Steering Committee by the NTWG.

In order to examine the applicability of existing technical interface specifications and Network Planning Working Group (NPWG) consensus documents, the Network Working Group focused initially on:

· Comparing and mapping network functionalities between CS and IP technologies,

· Definitions of network elements used to describe interconnections, and

· IXC-to-VoIP CLEC interconnection architecture and tariff.

The NTWG notes that some issues identified in NTTF004 may have policy implications that would require a more fundamental review of the role of emerging technologies.  Tasks in other working groups may also be impacted.  It is noted that the Commission, as a result of the Network of Networks Ad Hoc Working Group activities, is currently considering a Public Notice to deal with public policy issues arising from and / or to accommodate emerging technologies.

The NTWG members were able to formulate the concerns and issues into twenty-one (21) questions (Appendix B), and agreed on two broad delimiters:

1. The scope of consideration would be restricted to network interface between IP-CS interconnections.  Network interface in the native IP mode was not part of this task and will be dealt with in future date.

2. Due to the emergent nature of IP technologies and standards, the attributes of IP-CS interconnections would be examined within the context of well-established CS interconnection regulatory framework and guidelines.


3
Issues, Discussions/Conclusions and Status

3.1.
Network Elements Definitions

Issues

This category deals with the issues of network element names definition and the technology vendors.  Two questions belong in this category.

Q1:
Network Element Name – Various types of switch (EO, Access Tandem, Toll Switches, local tandem) and CCS7 elements are well understood in the CS environment.   Will new element names and definitions need to be developed for VoIP (e.g. Routers, Gateways, etc.)?

Q2:
Technology Type – DMS, Lucent,??

Discussions

These network elements and vendor names are used in the consensus report NTRE003.  Part one of NTRE003 sets out the format and process for the exchange of network information between LECs to enable their internal network planning and forecasting processes for cost effective and orderly implementation of local network interconnection.

It was generally agreed that this report has to be updated to accommodate IP network elements and vendor names.  However, there were differing views of network element functionality mapping, and the need to define network elements from the perspective of IP technologies.  While some parties thought that attempts to map various technologies would be futile, others thought it was essential under the current regulatory regimes.  Amongst those who believed that mapping was necessary, some parties suggested that the only element name of concern to the NTWG, within the currently defined task, was “Gateway” – trunk and signalling, while other parties provided definitions on various IP network elements.

Most parties agreed that network element names should be reflective of their functions as per industry standard bodies such as ITU-T, IETF; and significant institutes such as Telcordia.  Where network elements had been defined, their definitions must not be modified because they were entrenched in regulatory and business processes and attempts to change their definitions and associated functions would cause mass confusion in future discussions and impede interconnection development.  For example, Videotron’s attempt to define the term “End Office” and “Access Tandem” in accordance to their architecture did not receive consensus since some parties thought it diverged from the widely recognized industry definition, and was an attempt to gain higher rates under Telecom Decision 92-12.

Where such definitions are not available due to the lack of comparable functions in the CS networks, it was suggested that NTWG should adopt and/or develop consensus definitions until such definitions become available.

Status

Attempts to establish functional equivalence of CS & IP network elements were initiated but no consensus was achieved on the various proposed mapping methodologies.

The NTWG suggested that a working document be created to capture information specific to VoIP networks (e.g., additional network elements such as routers and gateways) that is not included in the current consensus document NTRE003, Network Information Interchange and Forecast Information Interchange.  This working document would be appended to the existing consensus documents for use by the industry.  This document has not been created at the time of this report.

Next Step

3. A working document will be created to supplement NTRE003 with a list of VoIP network elements.

4. Invite Telcordia to give a presentation on Local Exchange Routing Guide (LERG) process, clarifying how the LERG will handle IP network element definition.

3.2.
Network Elements Identification

Issues

This category deals with identifying the network elements to the rest of the systems.  Two questions belong in this category.

Q3:
Point Code – How can CCS7 point codes be assigned to IP devices (i.e. non CCS7 Signalling Points)?

Q4:
Subsystem Number – How can subsystem numbers be assigned to functionalities residing in an IP device (i.e. non CCS7 Signalling Point)?

Discussions

It was agreed that Point Codes need to be assigned to the CCS7 Signalling Gateway.  It was also agreed that Subsystem Numbering would be required for functionalities residing in IP devices that are required to interwork with the PSTN.

Status

There was consensus with respect to the assignment of Point Codes to Signalling Gateways, and Subsystem Numbers to IP devices that interface with CS networks.

3.3.
Network Information Administration

Issues

This category deals with information exchanges when network changes occur.  Four questions belong in this category.

Q5:
Network Changes – What would constitute network changes in a VoIP network? What impact would it have on the interconnecting networks?

Q6:
Industry Information Sources – What are the public sources for VoIP network information (ref: Appendix A of NTRE003)?  (CS networks use the LERG)  And how are these sources accessed by non-VoIP carriers?

Q7:
Additional Network Information – Are there any additional network information needs to be interchanged in addition to those in Appendix B of NTRE003?

Q8:
Network Configuration – Will VoIP CLECs participate in the LERG process?  How will the information be input/reflected in the LERG?

Discussions

Some parties believed that all IP network changes would appear to the PSTN as a parameter change at the Gateway, and additional network changes within the IP network needed not be interchanged.  Other parties believed that due to additional network elements being introduced, and the uncertainty of their functionalities and definition as discussed in section 3.1., there would be additional network change information that needed to be interchanged.

While all agreed that LECs, regardless of their technologies, would use existing mechanisms (i.e., NTRE003 and LERG) to interchange network change information, there were insufficient information or solutions put forth by the members to clearly understand the way LERG would reflect VoIP network architecture information as part of the PSTN network.

Status

In a letter issued on August 29, 2000, the Executive Director of CRTC reminds all Canadian telecommunications service providers that the LERG should be utilized to exchange network information between carriers.  However, there is a need to understand how the LERG plans to handle VoIP network architecture information as part of the PSTN network.  Further discussions are required.  LERG process clarification activities are pending.

Next Step

5. Invite Telcordia to give a presentation on LERG process, clarifying how the LERG handle VoIP network information and network element definition.

3.4.
Network Capacity / Forecast

Issues

This category deals with network forecast information.  Two questions belong in this category.

Q9:
NAS Forecast – Could VoIP “loop” support more than one customer?  If yes, how would NAS forecast be reflected?

Q10:
CCS per line – If VoIP “loop” can support multiple customers, how would traffic volume be reflected on a per “line” basis?

Discussions

Some parties believed that there would be a maximum capacity to a line, thereby limiting the number of simultaneous associations (i.e., number of customers, lines, and applications).  One VoIP LEC indicated that although possible, their VoIP network was engineered like the CS networks to provide only one access per NAS to the public network.  It was not clear if other VoIP LECs would agree to this engineering / design criteria.

Status

The NTWG agreed that forecast information would be based on NAS, using NTRE003 consensus guideline.

3.5
“Call” Address / Number

Issues

This category deals with network node identification.  Two questions belong in this category.

Q11:
Network Address / Telephone numbers – Would calls be allowed between pure IP station vs. voice set and will there be addressing issues?

Q18:
Numbering plan – Is there anything within the IP portion of the VoIP networks (that is, behind the Gateway) that makes it difficult to adhere to the World Zone 1 numbering plan?  Is the rate center, exchange concepts as per Telecom Decision CRTC 92-12 maintainable?

Discussions

NTWG agreed that World Zone I numbering plan will be adhered to.

Status

There was consensus that World Zone I numbering will be used.

3.6
Signalling Protocol Standards and Testing

Issues

This category deals with signalling compatibility between CS and IP networks.  Six questions belong in this category.

Q12:
Protocol Conversion – Protocol conversion is required to convert IP signalling to CCS7 messages.  Will there be protocol conversion issues?

Q13:
CNAM protocol declaration for VoIP network – ISUP/GN vs. TCAP (need for CNCF for calling name).  Will the test plan approved by the Commission apply?

Q14:
CSCN process for point code interchange to support Automatic Call Back/Recall – How would it apply to a VoIP network that offers ACB/RC?

Q19:
American National Standard for Telecommunications’ Standards ANS T1.111-1992, ANS T1.113-1992 – The specifications for the CCS7 interface are quite clear that these standards must be met.  For the CNAM PCD it was argued by several LECs that since a PCD is part of the CCS7 network and this network is essential then the PCD should be reviewed by the industry to ensure the specifications are not or would not harm any LEC that is interconnected with the network containing the PCD.  Since the IP – CS Gateway is essentially a PCD from IP to CCS7 (and visa versa) then the industry must be assured that reliability is maintained and undue message processing delay is avoided.  Are the IP – CS Gateways compliant to these standards when facing the CS network?  Are there messages in the CCS7 environment that are not convertible to the IP environment?  Are there messages in the IP environment that are not convertible to the CCS7 environment?  If so then are these message essential to interworking?  Are there messages produced that are not necessary, either CCS7 to IP or IP to CCS7?

Q20:
TICO 128a – This Consensus Report specifies the use of ISUP to connect and release calls from end switch to end switch.  This end switch to end switch signalling procedure may not be applicable to the IP-CS interconnection as the IP equipment may not have CCS7 interface capability.  If this is the case, is something additional required?

Q21:
TICO 145b – This Consensus Report specifies the use of CCS7 signalling between the LEC end office and the IXC. Similar to item 3 above, this signalling procedure may not be applicable to the IP-CS interconnection.  Is something additional required?  The IXC process for settlements utilizes the measuring of time between call set up and tear down, does adding onto the CCS7 control structure of the Gateway and IP network elements impact settlements?  Does the above also have impact on the end-to-end delay performance?

Discussions

Some parties suggested that the Signalling Gateway would be a Protocol Conversion Device (PCD), while others suggested that it create/simulate SS7 messages and should not be considered as a PCD.  There was consensus that a Signalling Gateway would not be considered as a PCD.

All relevant messages can be satisfactory created/simulated for the completion of calls between IP and CS networks, as defined within CISC approved Minimum Message Set.

Since the signalling between an IP and CS network would be performed by the Signalling Gateway, and that functionalities such as CNAM would reside within the Gateway, or the Call Agent, the NTWG agreed that the Gateway would be expected to meet all existing SS7 interface requirements and procedure, for both LEC-to-LEC and LEC-to-IXC interconnections.  The CNAM test plan approved by the Commission would apply.  Some parties suggested that conformance testing should be carried out on each new vendor’s product.

Status

The NTWG agreed that IP LECs and IXCs have the same obligation as CS LECs and IXCs with respect to protocol declaration and testing as well as other technical interface specifications developed by CISC.

3.7
Performance Measures

Issues

This category deals with performance measures of IP networks and translating them into equivalent CS performance measures that are currently enforced.  Two questions belong in this category.

Q15:
Performance metric – Blocking vs. Delay (is this a pure standard issue?)  Need to understand what work is being done in the standard body if we are not tackling it – need to follow-up?

Q16:
Common Trunk Group Performance Measurement (from VoIP network to IXC) – How would the performance of the common trunk group be expressed?

Discussions

The definitions and terminology that describe performance level and traffic parameters of a CS network do not readily apply to a VoIP network.  In fact, the concept of performance measure might be different between an IP and CS networks.

It was suggested that capability exist to express IP performance in terms of blocking as required by existing CISC guidelines, and suggested that the goal of each service provider should be to cause blocking before noticeable degradation occurs.  However, it was not clear what this capability entails, and whether it was accepted by the industry.  It was also not clear if all LECs using VoIP would adopt this capability.  Some parties suggested that the measure of delay is a quality of service indicator used exclusively for internal purpose, have no impact on the grade of service and should therefore be excluded from information exchanged between service providers.

The NTWG agreed that performance levels and measures must be the same for both IP and CS networks.  If the capability to express performance in terms of blocking exist, as suggested by some parties, it would be important that CISC agree on the translation and the threshold so that current performance levels of common trunk groups are maintained.

Status

There was consensus that both CS and IP networks have the same requirement to measure and report performance.  However, there are differing views on how to measure and report performance.

Next Step

NTWG will proceed with the investigation of measuring and reporting performance.

3.8
IXC-IP CLEC Interconnection Architecture

Issues

This issue deals with interconnection architecture and tariff between IXC and IP CLEC.  Only one question belongs in this category.

Q17:
IXC Traffic – How would IXCs receive and deliver IX traffic to/from VoIP network?

Discussions / Conclusions

The NTWG members agreed that Telecom Decision 92-12 and 97-8 set out the ground rules for the interconnection between LECs and IXCs, allowing an IXC to either connect to a LEC’s Equal Access End Office directly (Direct Connection) or to a LEC’s Access Tandem (AT Connection).  There was a general agreement and adherence to the Commission’s intent under these Decisions, but disagreement over the implementation.

Two high level interconnection architectures were proposed.  The first one proposed to interconnect IXC and IP LECs via a single trunk group to the VoIP switch where the switch is centrally located, and to an equivalent “End Office” designated by the IP LEC.  The second proposal suggested that IXC traffic be delivered to and received on a standard SS7 FG “D”, TR-394 compliant trunk group based on the “end office” and “Access Tandem” interconnection arrangements.

As was the case in issue category 1 (Section 3.1), there were differing views on the definition of “End Office” and “Access Tandem” under the IP network architecture.  It was not clear what constitute the boundary of an “End Office” and whether the notion of “Access Tandem” would be applicable.

It was also suggested that this issue should be addressed separately and that IP LECs develop their own IP LEC-IXC interconnection architecture and accompanying tariff.  It should be noted that in the Decision on Microcell’s tariffs, the Commission stated that it could not charge AT tandem rates if AT functionality was not provided.

The Commission staff raised cautions with the NTWG members to distinguish between network planning or technical aspect and the rating or tariff elements.

Status

No consensus was reached regarding both interconnection rules and the application of the interconnection tariffs.  Please refer to contributions NTCO077, NTCO081 & NTCO081a, NTCO086, NTCO095, NTCO101 and NTCO103 for various companies’ position on this issue.
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Appendix B:  Questions Raised in NTTF004
Q1:
Network Element Name – Various types of switch (EO, Access Tandem, Toll Switches, local tandem) and CCS7 elements are well understood in the CS environment.  Will new element names and definitions need to be developed for VoIP (e.g. Routers, Gateways, etc.)?

Q2:
Technology Type – DMS, Lucent,??

Q3:
Point Code – How can CCS7 point codes be assigned to IP devices (i.e. non CCS7 Signalling Points)?

Q4:
Subsystem Number – How can subsystem numbers be assigned to functionalities residing in an IP device (i.e. non CCS7 Signalling Point)?

Q5:
Network Changes – What would constitute network changes in a VoIP network? What impact would it have on the interconnecting networks?

Q6:
Industry Information Sources – What are the public sources for VoIP network information (ref: Appendix A of NTRE003)? And how are these sources accessed by non-VoIP carriers?

Q7:
Additional Network Information – Are there any additional network information needs to be interchanged in addition to those in Appendix B of NTRE003?

Q8:
Network Configuration – Will VoIP CLECs participate in the LERG process?  How will the information be input/reflected in the LERG?

Q9:
NAS Forecast – Could VoIP “loop” support more than one customer?  If yes, how would NAS forecast be reflected?

Q10:
CCS per line – If VoIP “loop” can support multiple customers, how would traffic volume be reflected on a per “line” basis?

Q11:
Network Address / Telephone numbers – Would calls be allowed between pure IP station vs. voice set and will there be addressing issues?

Q12:
Protocol Conversion – Protocol conversion is required to convert IP signalling to CCS7 messages.  Will there be protocol conversion issues?

Q13:
CNAM protocol declaration for VoIP network – ISUP/GN vs. TCAP (need for CNCF for calling name).  Will the test plan approved by the Commission apply?

Q14:
CSCN process for point code interchange to support Automatic Call Back/Recall – How would it apply to a VoIP network that offers ACB/RC?

Q15:
Performance metric – Blocking vs. Delay (is this a pure standard issue?)  Need to understand what work is being done in the standard body if we are not tackling it – need to follow-up?

Q16:
Common Trunk Group Performance Measurement (from VoIP network to IXC) – How would the performance of the common trunk group be expressed?

Q17:
IXC Traffic – How would IXCs receive and deliver IX traffic to/from VoIP network?

Q18:
Numbering plan – Is there anything within the IP portion of the VoIP networks (that is, behind the Gateway) that makes it difficult to adhere to the World Zone 1 numbering plan?  Is the rate center, exchange concepts as per Telecom Decision CRTC 92-12 maintainable?

Q19:
American National Standard for Telecommunications’ Standards ANS T1.111-1992, ANS T1.113-1992 – The specifications for the CCS7 interface are quite clear that these standards must be met.  For the CNAM PCD it was argued by several LECs that since a PCD is part of the CCS7 network and this network is essential then the PCD should be reviewed by the industry to ensure the specifications are not or would not harm any LEC that is interconnected with the network containing the PCD.  Since the IP – CS Gateway is essentially a PCD from IP to CCS7 (and visa versa) then the industry must be assured that reliability is maintained and undue message processing delay is avoided.  Are the IP – CS Gateways compliant to these standards when facing the CS network?  Are there messages in the CCS7 environment that are not convertible to the IP environment?  Are there messages in the IP environment that are not convertible to the CCS7 environment?  If so then are these message essential to interworking?  Are there messages produced that are not necessary, either CCS7 to IP or IP to CCS7?

Q20:
TICO 128a – This Consensus Report specifies the use of ISUP to connect and release calls from end switch to end switch.  This end switch to end switch signalling procedure may not be applicable to the IP-CS interconnection as the IP equipment may not have CCS7 interface capability.  If this is the case, is something additional required?

Q21:
TICO 145b – This Consensus Report specifies the use of CCS7 signalling between the LEC end office and the IXC. Similar to item 3 above, this signalling procedure may not be applicable to the IP-CS interconnection.  Is something additional required?  The IXC process for settlements utilizes the measuring of time between call set up and tear down, does adding onto the CCS7 control structure of the Gateway and IP network elements impact settlements?  Does the above also have impact on the end-to-end delay performance?
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