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1 Purpose

The purpose of this NTTF 004 final report is to itemize the issues that were discussed, document the conclusions from these discussions and propose a recommendation for the Steering Committee’s consideration.  This report will act as the closing report for NTTF 004.

2 Background

In the fall of 1999 the NTWG started discussing the implications of introducing IP voice based networks into the Canadian PSTN.  This discussion triggered the initiation of the task, NTTF 004, “Public Telephone Networks Interconnections involving IP technology”.

The intent of NTTF 004 was defined such that the NTWG would:

“…examine questions raised by its members as to the applicability of existing Technical Interfaces specifications and Network Planning consensus documents.  Where the NTWG agrees there is a problem, the committee will develop an appropriate solution and prepare related documentation accordingly.”

The NTWG also agreed that, for discussions related to NTTF 004:
“Network interfaces in the native IP mode are not part of this task.”

Between October 1999 and early 2001, the NTWG identified and discussed several issues.  When Videotron, the last carrier with plans to launch an IP based voice network, cancelled their plans, the NTWG suspended discussions and filed a status report, NTRE012, with the Steering Committee.

The following table is a brief outline of these issues and the status of each as reported in NTRE012:

TABLE 1

	Issues
	Status

	Network Elements Definition
	Unresolved – uncertain whether there was functional equivalency between TDM and IP elements.

	Network Elements Identification
	Resolved – point codes and subsystem numbers will be assigned to the appropriate IP elements.

	Network Information Administration
	Unresolved – a better understanding of how the LERG will adapt to the addition of IP elements into PSTN networks is required.

	Network Capacity / Forecast
	Resolved – the existing NTRE003 guideline is still applicable.

	Call Address / Number
	Resolved – World Zone 1 numbering plans is to be adhered to.

	Signaling Protocol Standards and Testing
	Resolved – existing protocol declaration and testing is still applicable

	Performance Measures
	Unresolved – further investigation is required as to the appropriate performance tests and measures.

	IXC – IP CLEC Interconnection Architecture
	Unresolved – consensus could not be reached as to interconnection rules and tariffs.


In August of 2002, TELUS’ contribution “NGN Deployment” renewed interest in IP infrastructures and NTTF 004 was re-activated.  Since that time the original concerns were reexamined, some in a new light, and new issues introduced.  These new issues are captured in a matrix being tracked under the main NTWG meeting minutes and will not be included in this report.  

Because of the renewed interest in this area, the different perspective of the old issues and the additional new issues brought forward, the NTWG, as per the Steering Committee’s October 31, 2002, recommendation, will initiate narrow, more focused Tasks, for the unresolved NTTF 004 concerns and the new issues introduced.  These Task Identification Forms will be sent on to the Steering Committee to review and approve subject to further deliberations by the NTWG.
3 Issues

NTTF 004 originally was initiated to address issues that arose due to the introduction of packet switched technology based networks (VoIP) for interconnection into the Canadian PSTN.  NTTF 004 was suspended and the Report NTRE0012 was issued on October 21, 2001.

In August of 2002 TELUS re-activated this TIF by submitting a contribution outlining the introduction of IP elements into its toll network.  Additional issues to the ones listed in NTRE0012 have been brought forward that span an increased spectrum of interconnection scenarios.   These additional issues were discussed for a time under NTTF 004 and itemized in NTCO 245 (Issue Matrix) and NTCO259 (Task Matrix).   These two contributions and the issues that they document were then moved from NTTF 004 to be captured under the main NTWG meeting minutes.   In summary, the new concerns mentioned above cover the following interconnection scenarios and issues:
SCENARIOS  

· TDM networks interconnecting with TDM networks using TDM technology

· TDM networks interconnecting with IP networks using TDM technology

· IP networks interconnecting with IP networks using TDM technology

· TDM networks interconnecting with TDM networks using IP technology

· TDM networks interconnecting with IP networks using IP technology

· IP networks interconnecting with IP networks using IP technology  

ISSUES

· What will be the IP element’s function and definition in an IP-IP interconnection regime?

· What will be the nature of an IP-IP interconnection including the element names, the interconnection structure and the signaling used?

· What forecast will be required when existing forecasted elements, including the network to network interface, are replaced with IP elements?

· What will be the addressing and numbering regime when IP elements dominate network infrastructures?

· What will be the interconnection signaling standards when IP elements dominate network infrastructures?

· What interconnection performance measurements, if any at all, are required when IP elements dominate network infrastructures?

· What security measures are required when IP elements dominate network infrastructures?

Following are the concerns that have been brought forward to date regarding networks (TDM or packet based) that are interconnected with TDM interface.  Each concern is discussed below and the status of each is identified.  

3.1 Network Element Definitions

In TDM – TDM arrangements using TDM technology for interconnection, the network element functionalities and definitions such as Access Tandems, Local Tandems, etc., are well known and documented.  The issue put forward in NTTF 004 questioned what would be IP elements functions and definitions.  

3.1.1 Network Element Definitions in a TDM Interconnections Environment 

The NTWG discussed this issue at length and determined that the definitions and functionalities for IP network elements in a TDM interconnection regime remain the same since the underlying CRTC decisions and determinations are based on these definitions.  Therefore, until such time as the CRTC issues a decision that would change the current interconnection regime, the existing definitions and functionalities are to be adhered to.

Status:
Resolved strictly with regard to element definitions.  The application or mapping of the definitions to specific network components has yet to be resolved. 
3.2 Network Element Identification

In TDM – TDM arrangements using TDM technology for interconnection, identifying network elements using point codes and sub-system numbers is well known and is carried out as standard procedure.  The issue put forward in NTTF 004 questioned if this would be applicable when IP elements are introduced into networks.  

3.2.1 Network Element Identification in a TDM Interconnections Environment

The NTWG determined that the assignment of point codes and sub-system numbers in a TDM interconnections regime should be in accordance with existing practices.  

Status:  Resolved

3.3 Network Information Administration

In TDM – TDM arrangements using TDM technology for interconnection, the exchange of information about interconnecting networks and network changes rely on various sources of information and processes.  Network information can be obtained from sources such as the LERG and NTRE003.  Changes within a network are communicated using the process initiated in Letter Decision CRTC 94-11.  The issues raised in this TIF questioned whether these sources and process are still relevant when IP elements are introduced into a carrier’s network.

3.3.1 Use of the LERG for Network Information Administration

The LERG is currently used to convey network information to participating carriers.  The question arose whether the LERG will still be valid source of information when networks start implementing IP elements.  A brief investigation showed that Telcordia, owner and administrator of the LERG, is indeed keeping the LERG current by including new IP elements in their database in a timely manner.  The continued relevancy of using the LERG was confirmed in the CRTC’s Executive Director’s August 29, 2000, letter stating that carriers using VoIP elements will use the LERG.  The NTWG concluded that the LERG is still relevant when networks start introducing IP elements.

Status:  Resolved

3.3.2 Use of NTRE003 for Network Information Administration

The NTWG also discussed the relevancy of NTRE003, currently used to exchange information between interconnecting LECs, and the need for updating it to accommodate IP elements.  The NTWG did not conclude whether modification was needed but recommends that this issue be further investigated.

Status:  Unresolved

3.3.3 Network Changes

The NTWG also discussed the change notice process as outlined in Letter Decision CRTC 94-11.  Some parties suggested that in light of IP elements being introduced into networks that this process should be reviewed and suggested that modification recommendations be sent to the Steering Committee and CRTC.  The NTWG determined that further investigation is required to determine what, if anything, should replace the existing change notice process and time interval for notification.
Status:  Unresolved.
3.4 Network Capacity Forecast

In TDM – TDM arrangements using TDM technology for interconnection, forecasting NAS counts, CCS levels and trunk quantities are communicated between interconnecting carriers using CISC developed, CRTC approved documents such as NTRE003, etc.  The issue raised in this TIF questioned whether these forecasts and processes are still valid when IP elements are introduced into networks.

3.4.1 Forecasts Required in a TDM Interconnection Environment  

The NTWG discussed the relevancy of using the types of forecasts outlined in the existing CISC documentation when IP elements are introduced into networks.  The NTWG concluded these types of forecasts are still appropriate when the IP elements are not part of the PSTN structure being forecasted.  The NTWG also concluded that modification of the documents is not required because the information being exchanged has not changed.

Status:  Resolved.
3.5 Call Address/Number

In TDM – TDM arrangements using TDM technology for interconnection, telephone numbers and the numbering plans are based on E.164 numbers and the World Zone 1 guidelines.  IP based telephony has the potential to use other addressing schemes including ENUM.  The NTWG was concerned whether the current method of customer addressing would still be valid when IP elements are introduced into carriers’ networks. 

3.5.1 E.164 Numbers and World Zone 1 Numbering Plan in a TDM Interconnection Environment  

The NTWG discussed the addressing and numbering concern in the context of a TDM interconnection with IP elements being added incrementally into networks.  It was concluded that E.164 numbering and the World Zone 1 numbering plan are still valid.

Status:  Resolved
3.6 Signaling Protocol Standards and Testing

In TDM – TDM arrangements using TDM technology for interconnection, CCS7 signaling, including the use of point codes and sub-system numbers, is used between interconnecting carriers.  The issue brought forward questioned whether this would still be valid.

3.6.1 Signaling Protocol Standards and Testing in a TDM Interconnection Environment

The NTWG discussed the signaling requirements in a TDM based interconnection regime when IP elements are introduced into the network.  The group determined that the existing requirements established are CCS7 based and do not require modification at this time.  

Status:  Resolved.
3.7 Performance Measures

In TDM – TDM arrangements using TDM technology for interconnection, ILECs are required to provide common trunk blocking reports.  These reports are produced when there is blocking on the trunk groups that carry one or more IXC’s and ILEC’s toll traffic from an end office to an access tandem.  The issue raised addressed whether this was still valid when IP elements are added into the network and if not, what would replace it.  

3.7.1 Performance Measures on Common Trunk Groups in a TDM Interconnection Environment

The NTWG discussed the situation where an ILEC have added IP elements to its network, but the interconnection between the ILEC and an IXC is TDM and the common trunk group remains TDM after the addition of IP elements.  The group determined that blocking reports were still valid and required.  

Status:  Resolved

3.7.2 Performance Measures when the Common Trunk Group becomes part of an IP Infrastructure  

The NTWG also discussed situations where the interconnection between an ILEC and an IXC is TDM but traffic from the end office to the access tandem traversed an IP based network.  IP technology does not lend itself to blocking but has other constraining criteria.  The group felt that further investigation is required to determine what, if anything, should replace the common trunk group blocking report.  

Status:  Unresolved
3.8 IXC-IP CLEC Interconnection Architecture

In TDM – TDM arrangements using TDM technology for interconnection, the CRTC has specified the interconnection architectures between an IXC and a CLEC.  The concern brought forward questioned whether the existing architecture would remain valid when IP elements were added to a carrier’s network.  Initially this concern was based on the addition of a pure IP CLEC being introduced.  Recently this concern changed to include the addition of IP elements in an IXC network.

3.8.1 IXC – IP CLEC Interconnection in Today’s Environment 

The NTWG discussed the relevancy of the existing architectures when networks introduce IP elements using a TDM interconnection interface and concluded that based on the existing CRTC decisions, the existing TDM architecture is currently the only architecture available. 

Status:  Resolved regarding the existing reference architecture of end office and access tandem.  Mapping of functionalities of existing TDM architecture components to IP based components has not been resolved.
4 Recommendations


In light of the Steering Committee’s October 2002 request, the NTWG recommends the closure of NTTF 004 at this time, and the initiation of new, more focused TIFs to address interconnection issues specifically associated with IP network elements, as required.

5 Companies Comments

Allstream submits that prior to the NTWG embarking on any discussion of the details of an IP interconnection architecture there should be a clear direction from the Commission that such interconnection is mandatory for the ILECs (as AT&T Canada believes to be the case) and a decision has been rendered in PN 2001-126
 as well there should be resolution of other policy issues.  Direction on these matters will prevent the NTWG from embarking on discussions and exploring solutions that may not correspond to the framework.  Given TELUS is currently deploying voice over IP protocol (VoIP) technology it is imperative that these framework issues are resolved as soon as possible.
Bell Canada is of the opinion that NTWG discussions on technical issues related to interconnection of IP elements/networks can be conducted at this time without either explicit direction from the Commission or its determinations on any pending or potential future proceeding.  If a subsequent Commission decision alters the current interconnection framework in any way, then the NTWG would assess the potential impact on its activities and adjust as required.
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