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1.0 Introduction

Some concerns were raised on how a conventional circuit-switched (CS) IXC should interconnect to a Voice over IP (VoIP) LEC.  Following contribution NTCO086 from Bell Canada and comments by some members, Vidéotron (1998) ltée (VL) clarifies its position given in its previous contribution (NTCO081).

This contribution has two objectives: explain the functionality of a VoIP network and present a technology independent approach to define how IXC will receive and deliver IX traffic from LECs using VoIP or another emerging technology.

2.0 Background

In NTCO077, Bell proposes to map a circuit switch to components of a VoIP network. This mapping is essentially subjective and results in misunderstanding of VoIP and more generally of emerging technologies, as evidenced by the discussions at recent NTWG meetings. VL strongly believes that the approach articulated in NTCO077 is not applicable.

In NTCO086, Bell Canada uses the terms “end office” and “switch” interchangeably.  This lead to a misinterpretation of the notion of office defined in NTCO081, which never stated that the VoIP office equated a switch.  If there is often a one-to-one mapping between end office and switch in the ILEC architecture, this is not the case for LECs using a different technology. More generally, the terms “exchange”, “office” and “switch” are often used interchangeably. An exchange is a geographic area, an office is a building and a switch is a telecommunication equipment. They are clearly not synonymous. Using these terms interchangeably leads to confusion.  

3.0 VoIP architecture and calls flow

3.1 VoIP architecture:

This section is not intended to define a switching element or make comparison with a CS network, but rather to describe VL’s VoIP architecture and its the different components.

It is important to rectify and clarify some points regarding the VoIP network topology.  As shown in Figure 1, VL has a distributed architecture.  A VoIP office may include a Line GateWay (LGW), a Trunk GateWay (TGW), an SS7 GateWay, a router and a Call Agent (CA). In Vidéotron’s topology, a VoIP office is a collection of equipment serving a predefined area.  Here is a brief description of those components and their functionality:

Line GateWay (LGW): The Line GateWay provides the interface between the IP network and the subscriber line.

Trunk GateWay (TGW): The Trunk GateWay provides the interface between the IP network and the PSTN.  It supports MF and ISUP trunks.

SS7 GateWay: The SS7 GateWay provides the signalling interface between the VoIP network and the SS7 Network.

Router:
The routers provide connectivity between various network elements, including trunk and line gateways, using the Internet Protocol (IP). 

Call Agent (CA): The Call Agent is responsible for establishing and releasing calls.
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Figure 1. VoIP Network architecture
3.2 Calls flow:

Since a CS network is well known by members, we keep the CS EO representation simple. Based on the definitions given in the previous section, we now show the voice path for different call types.  Figure 2 shows intra-office calls.  In a VoIP network, the call is transported from the originating line to the line gateway of the serving VoIP office and then forwarded to the terminating line.  This is similar to the flow of an intra-office call in a circuit-switched (CS) network: originating line – end office – terminating line.  Note that a line located in an exchange without VoIP office is served by a VoIP office located in another exchange.
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Figure 2. Intra-office calls

Figure 3 shows inter-office calls.  The voice path for these calls includes the line gateway serving the originating line, the routers of both VoIP offices and the line gateway serving the terminating line.  As for intra-office calls, there is an equivalence between the voice path in a CS network and VoIP network.
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Figure 3. Inter-office calls

Figure 4 shows calls between a CS and a VoIP calls.  When the calling and the called parties are on different exchanges, the voice path depends on the location of the calling party (identified in Figure 4 by “caller”).  The call stays in the calling party’s LEC domain until it reaches the office providing the interconnection for the exchange where the called party is located.  Again, the voice path does not depend on the technology.
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Figure 4. VoIP-CS calls

4.0 LEC-IXC Interconnection

The ILEC-IXC interconnection rules are well understood for the circuit switched technology: an IXC can either connect to an ILEC’s end office (direct connection) and have access to the customers served by this end office, or to the ILEC’s access tandem and have access to customers served by the end offices served by that access tandem.

As stated in NTCO077, the Commission Decisions regarding interconnection are technology neutral. VL fully subscribes to this principle. The technology neutrality principle requires that the LEC-IXC interconnection rules be based on functions being performed rather than the equipment performing this function.  Therefore, the approach proposed by Bell in NTCO077, which maps the end-office switch to VoIP components, is not technology neutral. Instead, we propose to determine the functions that are relevant to the interconnection, and based on these, determine the domain of reach of a direct connection.

The relevant functions are those related to the delivery of voice and not call control. This is consistent with the tariff and pricing principles given in Telecom Decision 92-12: a fixed cost per circuit and a cost per minute of voice traffic.  This is also consistent with the LEC-LEC interconnection tariff given in Telecom Decision 97-8.  Tariffs are not based on the number of calls (i.e., the number of times the call control is invoked) but on duration. The fact that in a CS network, the call control is usually co-located with the voice path should not confuse the analysis (it should be noted that some call control functions are sometimes performed outside the switch, at the SCP, and that has never impacted the interconnection). The call control is irrelevant to the interconnection.

The previous section showed that the voice delivery functions provided in a VoIP office are equivalent to those provided in a circuit-switched network End Office.  Consequently a direct connection to a VoIP office (as shown in the Figures of this contribution) gives access to the lines served by this VoIP office.  An interconnection to a VoIP office designated as Access Tandem gives access to all customers served by the VoIP offices connected to the Access Tandem.  This is illustrated in Figure 5. This Figure shows that a Point-of-Presence (POP) is offered in every exchange, in conformity with previous CRTC decisions.

[image: image5.emf]IP network

IXC network

Trunk

Gateway 

Line

Gateway 

...

Exchange A 

Trunk

Gateway 

Equal

Access 

Tandem

Connection

Trunk

Gateway 

... ...

Trunk

Gateway 

Line

Gateway 

...

Trunk

Gateway 

Line

Gateway 

...

Exchange B  Exchange C 

Exchange D 

POP POP POP POP

Direct

Connection

Direct

Connection

Line

Gateway 

VoIP office

VoIP office

VoIP office VoIP office

Equal

Access 

Tandem

Connection

POP

Direct

Connection

Direct

Connection


Figure 5. LEC-IXC interconnection (the arrows show traffic flow, not physical interconnections)

5.0 Conclusion

The approach proposed by Bell in NTCO077 of mapping the end office switch (i.e., all its functions), to components of the VoIP technology contradicts the technology neutrality principle stated in that same contribution and will inevitably result in a long debate.  The present contribution proposes to limit this mapping to functions involved in carrying the voice information.  This approach leads to the following proposal: a direct connection to a VoIP office gives access to the lines served by this VoIP office and an interconnection to a VoIP office designated as Access Tandem gives access to all customers served by the VoIP offices connected to the Access Tandem.  

This proposal applies well to decentralised networks. An interconnection on an exchange basis is then inefficient since it requires a large number of interconnections, or higher cost access tandem connections for small exchanges.  This inefficiency would be ultimately to the detriment of all customers. 

It is clear however that this proposal cannot apply fairly to a small CLEC network with a single office serving subscribers in several exchanges: a direct connection would then give access to all its subscribers. These CLECs should then propose other interconnection architectures meeting the CRTC goals given in previous decisions on the subject.

Therefore, we propose that the NTWG approves the interconnection described in this document as a consensus for the interconnection between IXCs and LECs with a decentralised architecture.
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