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1.0 Introduction

At the March 7, 2000 meeting, Bell Canada submitted a contribution (NTCO077) addressing how IXCs would receive and deliver IX traffic to and from LECs who deployed VoIP technology.  On the March 28, 2000 meeting, Videotron Ltee (VL) provided an alternate approach in their NTCO081 contribution.

The objective of this contribution is to examine and to provide comments to the VL proposal.

2.0 Background

In the contribution NTCO077, Bell Canada offered a modeling/mapping approach between switches of VoIP and circuit switched technology in order to facilitate IXC to VoIP LEC interconnection.  The approach is based on dissecting the switching complex of both technologies and matching the similar functions, such as line interface, trunk interface and central control.

In the NTCO081, VL proposed to use the voice path/call flow to determine the boundary of an End Office rather that the individual functions of various components that made up of a switching complex.  Further, VL appeared to equate physical location of certain components of a switching complex to a standalone switch.  As will be demonstrated in this contribution, either voice path or physical location of switching components is not appropriate to define an end office or a switching complex.

For the purpose of this contribution, end office, switch and switching complex are used interchangeably and do not restrict to centralized location.

3.0 Analysis of NTCO081

3.1 Section on VoIP Architecture 

VL’s Approach:

In this section, the contribution identified a number of components and its functions.  For instance, the Line Gateway (LGW) and Trunk Gateway (TGW) are defined as peripherals that provide interface to customer and PSTN, respectively.  Also the Call Agent (CA) is the central control (of the various peripherals) which controls call processing such as establishing and releasing calls.

In Figure 1: VoIP Network Architecture (NTCO081), it appears that an artificial boundary in introduced in an effort to define end office, based on exchange boundary. 

Bell Canada’s Comments:

Bell Canada is in agreement with VL in that LGW and TGW are peripherals and therefore they are not switches, since the call control is under the supervision of the CA.  In this respect, VL’s characterization of a VoIP switch is consistent with Bell Canada’s contribution, NTCO077.  

However, VL appeared to deviate from the above by introducing an artificial and arbitrary boundary around a physical location (e.g. within an exchange boundary) or collection of peripheral equipment), and labeled it as an end office (as depicted in Figure 1 of NTCO081)).  Bell Canada submits that this artificial/arbitrary boundary has no basis and is fundamentally flawed.  Further, the end offices labeled in VL’s contribution do not contain either a central control or a Signaling Gateway.  The physical location of a collection of switching peripherals is, in no way, equal to a switch.  In fact, a switch complex can span across multiple geographic areas or exchanges (or conversely, switching equipment that is located in multiple exchanges does not imply the existence of multiple switches).  The following Figure 1 shows that a single switch, consists of all components, serving multiple geographic areas, are commonly implemented in North America. 
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Figure 1: Single Switch Serving Multiple Exchanges

As shown in the above diagram, a single switching complex includes the host equipment (located at the host office) and the remote equipment, located across multiple exchanges. In the current IXC – ILEC direct connection arrangement, the IXC is able to receive and deliver traffic to and from end-users served by the switch (e.g. end-users in exchange A, B and C in Figure 1).  Hence, it is not appropriate to define a switch based on some artificial boundary, to define a switch based on a sub-set of total switch equipment or to define a switch that is to be restricted to a geographic location.  

3.2 Section on Call Flow 

VL’s Approach:

In its contribution NTCO081,  VL proceeds to describe what it called intra-office and inter-office calls, for both Circuit Switch (CS) and VoIP environments.

Bell Canada’s Comment:

As a result of the flawed characterization by VL regarding the definition of a switch (as described in Section 3.1 above), the description of what constitute an intra or inter-office calls therefore becomes irrelevant.  

There are also erroneous statement described in NTCO081.  In the contribution under Call Flow section, it states “… This is similar to lines served by remotes that cannot switch calls internally”.  This statement is incorrect, remotes in CS environment can switch calls internally provided both end users are served by the same remote.  That is, under the control of the Central Control, the call path is strictly within the remotes.

Further, the CS EO depicted in various figures in NTCO081 is too simplistic, and trivialized the complexity and internal working of a CS switching complex.  Intra-office calls cannot be equate to intra-peripheral calls and inter-peripheral calls cannot be equate to inter-office call.  The following Figure 2 demonstrate the various types of intra and inter-switch calls independent of geographic boundary of various CS call types:

· Calling between customer A in exchange A and all other customers in exchange B, C and D are inter-switch calls, as the calls involve 2 switches.

· Calling amongst customers B, C, D, E, F and G are intra-switch calls as only one switch is involved even though the customers are spread across multiple exchanges.

As shown in Figure 2, calls can transverse multiple switching components over a geographic area and still considered as intra-switch call.
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Figure 2: Intra and Inter-Switch Calls in CS Environment

3.3 Section on VoIP Interconnection

VL’s Approach: 

Under this section, VL concluded that “The best approach to determine the boundary of an End Office is to identify the voice path of a call …. an office in a VoIP network is the equivalent to an End Office of a circuit-switched network”.

Bell Canada’s Comment:

As shown in the previous section, the voice path of a call does not define the boundary of an end office: an intra-switch call can involve single or multiple peripherals over a single exchange or multiple exchanges.

Summary

The analysis of the NTCO081 indicates that there are major inconsistencies in its approach in defining the boundary of a VoIP switch.  This contribution concluded that:

· Voice path does not define a switch

· Intra-office calls can involve multiple peripherals

· Intra-office calls can involve multiple exchanges

Therefore Bell Canada maintains that the VoIP end office approach articulated in Contribution NTCO077 is still valid.

















































































































































































































































