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1. Introduction

1.1 Document Objectives and Intended Audience

This document provides a description of Bell Canada's ADSL system and architecture with a view to update members of the CRTC Industry Steering Committee (CISC) Co-location Group (CLG) Subcommittee addressing Co-location at Remotes on the company’s network capabilities and limitations.

1.2 Scope

The scope of the document is limited to the Bell Canada "access components" of the DSL environment and does not detail the components provided by other Bell Canada companies such as Bell Nexxia, Bell Actimedia or Bell Intrigna.  All information contained herein is applicable to the existing DSL environment at Bell Canada and applies to the company’s operating territory of Ontario and Québec where DSL service is currently available.

1.3 Revision History

Issue
Date
Author
Revisions

Draft 0
16 January 2001
J. Desroches
Initial draft

Version 1
1 February 2001
J. Desroches
Incorporate comments from Bell team

Version 1.1
12 February 2001
T. Smith
Incorporate additional revisions from Bell team

Version 1.2
14 February
D. Belchamber
Further revisions

2. Overview of DSL at Bell Canada

2.1 Overview

Bell Canada currently offers digital subscriber line (DSL) services to residential and business retail markets as well as the wholesale market.

Bell currently supports three types of DSL:

· High-bit-rate DSL (HDSL) is currently used in some locations to offer T1 type services.  These services are all aimed at the business market;

· Very-high-bit-rate DSL (VDSL) is currently being used in a beta test site for distribution of direct-to-home (DTH) satellite television services and Internet data to a limited number of selected participants in Toronto;

· Asymmetric DSL (ADSL) is the mass market technology of choice for high speed network access and is currently being used in all markets.

Note that Bell Canada currently does not support other xDSL, i.e. generic DSL, technologies.  No services are available via symmetric DSL (SDSL) or integrated services digital network (ISDN) DSL (IDSL) today.  HDSL2, a single pair variant of HDSL, is being examined as a potential replacement for HDSL.  G.SHDSL, an international standard for symmetric HDSL, will also be examined for future use.

Currently, digital subscriber line access multiplexor (DSLAM) deployment within Bell Canada is limited to ADSL only.

The remainder of this document will focus on ADSL.

2.2 ADSL

Asymmetric Digital Subscriber Line (ADSL) is a technology that shares use of an analogue voice telephone line with plain old telephone service (POTS) to access multimedia content through high-speed data communications to the Internet or corporate facilities, thus allowing simultaneous voice and data traffic.

It operates over a single, twisted pair of copper wires and provides the connection using a pair of modems, one at the user end and the other at a central office or remote terminal. The modems are designed to exploit the physical transmission capabilities of copper lines beyond the frequencies used for normal telephony services to achieve data rates higher than what can be achieved by analogue voiceband modems. This variant of DSL is asymmetric, meaning the downstream speed (towards the customer) is much higher than the upstream speed (towards the network).
Bell Canada with partner Bell Nexxia offers a full end-to-end solution to service providers as well as making available to competitive local exchange carriers (CLECs), Internet service providers (ISPs) and DSL service providers (DSLSPs) individual components of the service architecture.

Bell's service is based on Alcatel’s ASAM 1000 DSLAM Digital Subscriber Line (DSL) technology. This service is intended for ISPs and enterprises that want to offer higher speed connections between the end-user device and their point of service.  The Bell Canada service is ATM based and will carry IP traffic (or other kinds of higher level protocols) transparently.

This service provides a single dedicated data channel from the business location to a Bell Canada central office (CO) or other ADSL-capable installation (e.g. an installation external to a CO), through Bell Nexxia’s ATM network and on to the network provider’s point of presence.

The line speeds associated with this service will be specified using the qualifier "up to" to denote the fact that speed will vary according to the distance between the subscriber and the ADSL equipment in the CO or remote terminal.  Technical documentation defines services with speed definitions of up to 1Mbps and 2.2Mbps today.  The technology itself has the potential to offer speeds in excess of 7Mbps.  In all cases, these represent the "download" speeds from the network to the customer.

The service is not available universally throughout Bell's territory.  It is provided only from designated Bell Canada wire centres and remote terminals as may be required to meet business needs.

3. Summary of Bell Canada ADSL Services

This section summarizes the DSL services that are now available from the common DSLAM platform.  Each service is further detailed in the following sections.

Bell access service characteristics are described below.

3.1 Speeds

· A "Low Speed" service operating at up to 1Mbps downstream and up to 128kbps upstream similar to the existing 1-Meg modem service today; and

· A "High Speed" service operating at up to 2.2Mbps downstream and 640kbps upstream similar to the existing full rate ADSL service today.

3.2 Connection Type

There are two types of connections available in the network today:

· Direct connection:  In this mode, a single Permanent Virtual Circuit (PVC) is created from the subscriber's ADSL modem through the DSLAM, through the ATM network and directly to the service provider via a broadband connection (100Mbps, DS-3 or OC-3 connection); and

· Gateway connection:  In this mode, a single PVC created on each access line is connected through the DSLAM, through the ATM network and terminates on a Broadband Access Server.  The service provider picks up the traffic by purchasing a broadband connection from Nexxia and establishing a connection to the BAS.  The selection of the service provider by end user is accomplished via the PPPoE protocol.

3.3 Installation

We offer two different installation methods:

· Full installation by a telco technician including the installation of a POTS splitter.  The installation of the splitter will also include a drop wire inside the place of business to bring the ADSL service to a location specified by the subscriber; and

· "Splitterless" or Self-installed where the subscriber will proceed with installation of the modem and appropriate filters on each telephone outlet.

3.4 Class of Service

The class of the service will be dictated by the type of Primary Exchange Service (PES) line to which the service will be added – Residential or Business.  The class of service is enforced by Bell Canada.

4. Bell ADSL Technology Platform

Bell's ADSL technology is currently being offered using the Alcatel A1000 ADSL System.  This Digital Subscriber Line Access Multiplexor (DSLAM) implements the ADSL technology at the CO or at a remote installation.

Note that the remainder of this document generally describes CO based DSLAM installations.  For Bell Canada, the key technology differences for remote installations are the physical configuration and line capacity of the DSLAM, and the need to provide DS-3 or OC-3 transport back to a CO for access to Nexxia’s ATM network.

Bell’s network architecture is illustrated in the following diagram.
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The heart of the Alcatel system is the ADSL Subscriber Access Module (ASAM).  The ASAM consists of multiple ADSL modems facing the subscriber loops (the line termination or LT side) and a single high speed ATM interface (the network termination or NT side) toward the ATM transport network.  The DSLAM is based on ATM technology from the customer modem through to the NT interface on the ATM network.

The Alcatel 1000 ADSL System implements both the ANSI (T1.413 Issue 2) and the ITU-T (G.992.1 and G.992.2) versions of the Discrete Multitone (DMT) encoding scheme to transmit high speed information between an end user premises and the DSLAM.  As a result of the implementation of standards based ADSL, compatible customer equipment (ADSL modems, IADs, routers) is available from many different manufacturers.

4.1 Alcatel DSLAM Specifications

Detailed system descriptions, specifications and operating manuals can be obtained directly from Alcatel Canada by contacting:

Alcatel Network Systems
c/o Don Wright
45 Sinclair Avenue, Georgetown, Ontario L5G 4X4
Phone: (905) 873-6300  Fax: (905) 877-3675

Bell currently deploys the Alcatel 1000 ASAM and will be moving to the Alcatel 7300 ASAM which is the next generation system from Alcatel offering similar capabilities in a High Density cabinet.

Every Standard Density System ASAM consists of a mandatory main shelf with one or more optional extension shelves.  A maximum of four shelves can be mounted in a single 7 foot, 23 inch rack.  An ASAM can grow to a maximum physical size of three racks (four shelves per rack). The main shelf contains the NT and modem cards while the extension shelves also contain modem cards but use an extension card in place of the NT.  The top shelf of each rack also contains an Alarm Control Unit. 

For specific details, readers are directed to the Alcatel FG5 product documentation.  A list of part numbers for the Standard Density System ASAM Alcatel equipment is listed in Appendix B.

The following provides a high level description of the physical components of the ASAM 1000:

· ADSL Line Termination Shelf Unit of Standard Density System

This is the basic building block of the Standard Density System ASAM.  It is a 23 inch mounting shelf that is divided into two sections.  The lower section accommodates up to 12 ADSL Line Termination units, one ADSL Alarm Control Unit and one of either a Synchronous ATM Network unit, a DS-3 Network Termination unit or an ADSL Extender unit.  The upper section provides mounting locations for POTS splitters.

External connections for DSL and POTS are presented at the front of the shelf on multiple 25 pair telco connectors.

The ADSL Line Termination Shelf back plane is the internal 155 Mbps bus used to shunt cells between the ATM network interface (SANT-D or D3NT-A) and the ADSL Line Termination.
· ADSL Line Termination Unit

The ADSL Line Termination unit is a printed circuit card mounted in the ADSL Line Termination Shelf.  Each card provides the functionality of four LT’s (ATU-C’s) yielding a maximum capacity of 4 lines per card x 12 cards per shelf = 48 lines per shelf.  The LT communicates with the ANT over the existing subscriber loop.

Each LT terminates the ADSL subscriber loop.  In the upstream direction, the LT decodes the DMT signals received from the ANT and maps the cells received onto the ASAM’s internal 155 Mbps ATM bus.  In the downstream direction it takes cells from the internal ATM bus and encodes them using the DMT modulation scheme for transmission to the ANT.

· POTS Splitter (DSLAM)

The DSLAM POTS Splitters are grouped four to a printed circuit board to match the packaging of the LTs on the ADSL Line Termination unit.  The board is mounted in the upper section of the ADSL Line Termination Shelf.
· Synchronous ATM Network Unit

The Synchronous ATM Network Unit is the logical heart of the entire ASAM.  It presents the primary interface to the ATM network.  Its two main functions are to place ATM cells from the internal ATM bus onto a SONET based transport system and vice versa.  The SANT-D presents an OC-3 (155 Mbps) single mode (AA Version) or multi-mode (AE Version) interface to the SONET transport system.  The other function of the SANT-D is to provide the logical interface with the AWS to provide the OA&M functions for the ASAM.

Only one SANT-D is required for each ASAM and is placed in the first ADSL Line Termination Shelf installed in the system.

· DS-3 Network Termination Unit

In cases where an ATM switch may not be co-located with the ASAM, the DS-3 Network Termination Unit can be used in place of the SANT-D (see above) to provide a DS-3 interface.  This permits connection of the ASAM to an ATM switch in another location (typically, another CO) using DS-3 facilities.  The D3NT-A provides the same ATM and OA&M functions that the SANT-D provides.

· DS-3 Network Termination Protection Unit

The DS-3 Network Termination Protection Unit is a mandatory daughter card required when the DS-3 Network Termination Unit is installed for the NT.  It plugs into the ALTS directly above the D3NT.  It provides connector interfaces to the ATM switch (or T3 facilities) for both the transmit (Tx) and receive (Rx) sides of the DS-3 connection. 

· ADSL Extender Unit (ADSE-A)

An ADSL Extender Unit is placed into every extension shelf of the ASAM.  Its purpose is to extend the internal 155 Mbps ATM bus of the ASAM from the main shelf to the extension shelves.

· ADSL Alarm Control Unit

The top shelf of every rack of the ASAM is equipped with an ADSL Alarm Control Unit (AACU).  The AACU provides a local craft interface, connections for accumulating ADSL alarms and drives real contacts for status and displays alarm indications via LEDs. 

· ADSL Top Rack Unit

The ADSL Top Rack Unit provides redundant power distribution from the A and B power feeds (-48VDC), fuses and circuit breakers and a summary alarm display for an ADSL equipment rack.

Bell Canada is currently proceeding with a network wide upgrade of the ASAM A1000 software from FG4 to FG5.

Alcatel has introduced a High Density version of their DSLAM, the ASAM 7300.  This version of the DSLAM requires FG6 software and provides up to 2592 lines per full system.

Every High Density System ASAM consists of a mandatory main shelf with one or more optional extension shelves.  A maximum of two shelves can be mounted in a rack.  A maximum configuration of the High Density ASAM system is six racks. The main shelf contains the NT and modem cards while the extension shelves also contain modem cards but use an extension card in place of the NT.  The top shelf of each rack also contains an Alarm Control Unit.  A capacity comparison between the High Density System and Standard Density System is provided in Table 1. 

For specific details, users are directed to the Alcatel FG6 product documentation.  A list of part numbers for the Alcatel equipment is listed in Appendix B.

Table 1: Comparison Chart between High Density System and Standard Density System 

Capacity
High Density ASAM (A7300)

Feature Group 6
Standard Density ASAM (A1000)



Ports/Card
12
4

Cards/Shelf
18
12

Shelves/Rack
2
4

Ports/Shelf
216
48

Ports/Rack
432
192

Ports/DSLAM
2592
576

4.2 DSLAM Profiles

Within the Alcatel DSLAM Element Management System (EMS), there is a capability to define "profiles".  Profiles define a set of DSLAM configuration parameters that are applied to a DSLAM line to configure a certain aspect of the ADSL line.  There are ADSL line profiles (which define line attributes like sync speeds), ATM access profiles (which define ATM VPI and VCI address space), CAC profiles (which define limits on ATM connections) and Traffic Descriptor profiles (which define traffic characteristics of connections).

Except for a few default profiles supplied by the vendor, these different types of profiles are defined by the network operator depending on the types of service it wishes to deliver.  There are also limits on the number of profiles that can be defined for each type as follows.

ADSL Line Profile (note 1)
40

ATM Access Profile
100

CAC Profile
20

ATM Traffic Descriptor Profile
100

Note 1: There is a current limitation of 10 ADSL Line Profiles on the FG4 system.  However, this increases to 40 with a network upgrade to FG5.

Given the limits on the number of these profiles, it is not possible to accommodate a very large number of variations in line configuration.

4.3 ADSL Modem

Bell Canada's reference modem is the Alcatel SpeedTouch( Home modem.  This is a standalone Ethernet based ADSL bridge modem.  In the upstream direction, the SpeedTouch( Home modem takes the Ethernet frames from the customer PC and converts them to ATM cells for transmission over the ADSL line.  The Alcatel SpeedTouch( Home modem uses the RFC 1483 LLC Encapsulation for bridged PDUs to perform the conversion.  The converse is true for data coming in the dowstream direction.

4.3.1 Splittered and Splitterless ADSL

Initial ADSL services were delivered based on the concept of placing a POTS splitter at the end user's location.  The basic function of the POTS splitter was to separate the voice and data signals on the ADSL loop and present them to the appropriate devices in the end user location - voice signals to the phone and data signals to the ADSL modem.  The problem with this approach was the need for a telco technician to travel to each end user location and install the POTS splitter.  This was both expensive for the service provider and inconvenient for the customer who had to arrange access for the technician.

Recognizing both the advantages of high speed services as well as the above mentioned disadvantages, a form of ADSL that did not require the use of a centralized POTS splitter at the end user location was developed.  This resulted in modification of the ADSL standards to support a "splitterless" version of ADSL.  In order to achieve the splitterless mode of operation, the use of consumer installable low pass filters (LPF) on each telephony device was introduced. The following diagram shows the both the splittered and splitterless approaches.

[image: image2.wmf]WDD - Wire Distribution Device

End User PC

ADSL Modem

Telephone

Telephone

POTS

Spltter

Telephone

To

Central

Office

10BaseT

Voice

Data

WDD

Centralized Filter

To

Central

Office

End User PC

ADSL Modem

Telephone

Telephone

LPF

Telephone

WDD

10BaseT

LPF

Distributed Filters

LPF


5. Network Architectures

There are two ADSL connection types: Direct and Gateway.  The main aspects differentiating these two services is the terminating point for the ADSL PVC.  All ADSL PVCs delivered with the gateway service terminate at a Broadband Access Server (BAS) whereas all ADSL PVCs associated with the direct connection service terminate directly on a service provider associated ATM access.  These two types of services are described in greater detail below.

5.1 Gateway Service Architecture

5.1.1 Overview

The Gateway service is based on a Broadband Access Gateway.  Bell Canada uses the Subscriber Management System-1000 (SMS-1000) from RedBack Networks.

In order to realize the 'switching' capability, the BAS incorporates support for the Point to Point Protocol over Ethernet (PPPoE).  This protocol takes the current PPP protocol implemented for dial-up lines and runs it over an Ethernet LAN rather than a dial-up connection.

The following diagram illustrates the network architecture used to deliver the Gateway services.
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The BAS are deployed with a direct access to the ATM network.  The BAS is the focal point for all DSLAM PVCs.  This provides the permanent physical connectivity from all Gateway services end-users to the BAS.  A single PVC is configured for each DSLAM line in the network.  These PVCs are configured to support 1483 bridged encapsulation and terminate on a BAS OC-3 ATM UNI interface.

5.1.2 Service Provider Connection to BAS

The service provider’s network needs to be physically connected to the BAS in order to terminate the end-user’s PPP sessions.  The method of connectivity supported by the Gateway service is to use Layer 2 Tunneling Protocol (L2TP).  An L2TP tunnel is established between the service provider's network and the BAS.  The end user’s PPP sessions are carried over the L2TP tunnel and terminated on the service providers device.  This design is illustrated in the following diagram.
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The BAS is configured as an L2TP Access Concentrator (LAC) and the service provider device is configured as an L2TP Network Server (LNS).  The BAS switches the PPP sessions from the end-user through the appropriate tunnel, based on the ‘Network name’ in their user-id.  It does not participate in authentication or the setting up of the PPP session. 

It should be noted that the physical connection from the BAS to the entry point in the service provider’s network could be implemented in a number of different ways (OC-3 ATM, DS-3 ATM, 100Base-T Ethernet and 10Base-T Ethernet).  The L2TP tunnel itself must terminate on a customer provided LNS located somewhere in the service provider’s network.  An IP connection and an L2TP tunnel over this IP connection must be configured between the BAS and the LNS.

5.1.3 Authentication and IP Addressing

The LNS at the service provider’s Network will authenticate and establish the PPP sessions from Gateway service end-users.  Included with the establishment of the PPP session is the assignment of an end user IP address for the duration of the PPP session.  This IP address comes from the service provider's address space.

The authentication will normally be done by a service provider RADIUS server that communicates with the LNS at the time of session initiation.

5.1.4 Security

Each Gateway service end user has its own ATM PVC from the ADSL modem to the BAS.  At the BAS, all end user traffic is forwarded to the selected service provider based on the PPPoE logon parameters sent by the user.  This remains in effect until the user disconnects the session and establishes a new one.  This ensures that there is no direct interaction between end users and hence no risk of one user hacking another.

5.1.5 Point to Point Protocol over Ethernet (PPPoE)

Point to Point Protocol over Ethernet (PPPoE) is an informational RFC (2516) from the PPP working group of IETF.  PPPoE is a much simpler way of supporting PPP over DSL accesses for Ethernet attached DSL modems than other methods such as PPP over ATM.  It takes advantage of Ethernet’s shared environment along with PPP’s familiar and secure dial access user model.  It allows for a single PC to set-up PPP sessions to different destination Networks, one at a time.  In the case of a shared LAN in a home, multiple PCs running PPPoE can simultaneously establish PPP sessions to 2 different destination networks over the same ADSL connection.  For more information about the protocol, the reader is referred to the RFC at http://www.ietf.org/rfc/rfc2516.txt.

The PPPoE protocol is based on a client server model.  The SMS-1000 acts as the PPPoE server.  The PPPoE client is implemented in a variety of ways.  Regardless of the implementation, there is one general aspect that is common to all implementations.  This is the specification of a user name, domain and password combination for each service provider.  Using these parameters, the SMS-1000 is able to direct the session to the desired service provider network.

Currently, the most common form of PPPoE client implementation is a software driver added to the PC workstation.

5.1.6 ADSL Modem

G.991.1 (Full Rate ADSL) and G.992.2 (G.Lite) standards compliant modems can only be used on lines delivered on the Alcatel platform.  When selecting a modem for use with the Alcatel platform, a customer must ensure that the modem can support RFC-1483 bridge encapsulation of Ethernet frames to match the configuration of the SMS-1000.

The ADSL modem is connected to an existing telephone jack.  There is no additional wiring or special installation necessary.  In order to eliminate any interference on the voice channel caused by the high frequency data signals, small in-line filters are required for other phones/faxes in the house sharing the line with the ADSL modem.  The customer must ensure that G.dmt filters are used with Alcatel based lines.

A standalone ADSL modem will connect to a standard Ethernet card on a user’s PC or MacIntosh.  For Bell Nexxia.Gateway services, only one PC connected to the ADSL modem is supported.  Other configurations may be possible; however, they will not be supported by Bell Nexxia at this time.

In addition to the hardware, client PPPoE software is required on the desktop system.  Bell Nexxia makes a PPPoE client called ‘Enternet-300’ available to service provider customers for distribution to their customers.

5.2 Direct Connection Architecture

5.2.1 Introduction

The direct connection services are delivered on an end to end basis.  From the point of view of Bell, these services are Ethernet transport.  The major differences between this service and the Gateway service described in the previous section is that the PVCs associated with direct connection service ADSL lines terminate directly on a high speed (ATM based) access at the service provider's premises.  There is no BAS involved with the direct connection services and consequently there is no need to run the PPPoE protocol on these types of lines (unless the service provider wishes to do so.)

The following diagram illustrates the architecture used for direct connection services.
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A list of the key differences between the direct connection services architecture and gateway service architecture follows:

· a POTS splitter is commonly used in direct connection types of installations.  However micro-filters can also be used as is done with the gateway services;

· the ADSL modem at the end user premises is bundled with the service;

· multiple Ethernet devices can be connected to the ADSL modem and will be supported;

· there is no BAS between the ADSL line and the service provider.  The ADSL PVCs terminate at the service provider's high speed Service Provider Connection (SPC); and

· this is a layer 2 transport service (bridged Ethernet end to end) and is transparent to the layer 3 protocols being run over it.

5.2.2 Bell Nexxia.High Speed Access Service Components - Technical Description

There are two components associated with the direct connection services that a service provider customer purchases.  One is the Service Provider Connection (SPC) that connects the provider's point of presence to the Bell Nexxia ATM network.  The second component is the ADSL access.  These two components are described in more detail in the following sections.

5.2.2.1 Service Provider Connection (SPC)

This service provides a high speed access - Ethernet (usually 100BaseT), OC-3 ATM UNI or DS-3 ATM UNI between a service provider’s point of presence in a given ADSL geographic area and Bell Nexxia's ATM backbone network.

Like the Bell Nexxia.Gateway service, a high speed, ATM based connection is required between the service provider customer's point of presence and the Bell Nexxia ATM network.  There are two main connectivity options for the SPC.  One is a frame based (i.e. Ethernet) SPC delivered using the Bell Nexxia.LAN service.  If the Virtual LAN feature is used to segregate the ADSL traffic from various users on the same SPC, it is mandatory that the Ethernet connect to customer equipment (router/LAN switch) capable of dealing with the VLAN tagging.
The other SPC option is a cell based one.  This is used when the customer provided equipment presents a native ATM UNI interface.  The Bell Nexxia.ATM service is used to implement the cell based SPC.  In these cases, the ATM equipment (or another downstream device connected to it) must be capable of handling the bridge encapsulated ATM cells generated/received by the ADSL modem (e.g. a customer provided Catalyst or a router, provided the router supports bridging).  The customer's ATM equipment must also implement downstream (customer to Nexxia) traffic shaping on a per PVC basis.  The shaping rate should be set no higher than 2500 Kbps.
In situations where a customer buys both Bell Nexxia.High Speed Access service and Bell Nexxia.Gateway service, the same SPC can be used to terminate the ADSL PVCs from the individual ADSL lines and the L2TP tunnel PVCs from the SMS-1000 BAS.

5.2.2.2 ADSL Access

This service combines a number of Bell ADSL service components with Bell Nexxia's ATM transport capabilities to provide end user connectivity to the service provider customer's or corporation's LAN via their SPC. Specifically,

· the 10BaseT on the ADSL modem at the end-user’s premises; and

· 100BaseT/FDDI/OC-3/DS-3 SPC at the customer premises POP.

Bell Nexxia combines a number of items to implement the end-to-end connectivity for an individual ADSL access service as follows:

· verification of loop to support ADSL;

· ADSL Access;

· Service Provider Interface (access to each DLSAM);

· ATM PVC from DSLAM to SPC; and

· ADSL Ethernet bridge modem.

The ADSL Loop Administration & Support component ensures that the specific line can support ADSL service and provides the main distribution frame cabling that connects the loop to the ADSL equipment in the CO.  At the CO, the ADSL Access component provides a dedicated (LT) port on an ASAM along with a portion of both the ASAM and ATM switch common equipment.

The ADSL line is configured to sync up to the maximum "defined" service speeds.  Note that the actual sync rate will depend on specific loop conditions and will not always be the maximum specified.

A single ATM PVC is created between the DSLAM and the service provider customer's SPC to transmit the data between the end user ADSL line and the customer's SPC.  The specific VPI and VCI numbering at the SPC end will be agreed between the customer and Nexxia.  VPI and VCI numbering at the ADSL end are fixed by Bell Canada.  The PVC is configured for UBR QoS.

5.3 UBR, CBR and VBR

While the Alcatel DSLAM can support both UBR and CBR PVCs, Bell Canada has only implemented UBR within its DSLAMs.

With respect to Nexxia’s ATM network, UBR, CBR and limited VBR PVCs can also be supported.  However, for ADSL, only UBR PVCs are currently supported.  Furthermore, the support of VBR-rt in the ATM network would require significant network upgrades.  There are currently no plans to perform this upgrade.

6. Appendix A – Glossary

10Base-T
Technical name for 10-Mb/s twisted pair Ethernet

AACU
ADSL Alarm Control Unit

ADSL 
Asymmetric Digital Subscriber Line: Technology that enables high-speed asymmetric data transmission between two modems, located at either end of a single twisted-pair copper telephone wire.

ALTS
ADSL Line Termination Shelf

ANSI
American National Standards Institute: Nonprofit, non governmental body supported by over 1,000 trade organizations, professional societies, and companies.

ANT 
ADSL Network Termination: ATU-R in Alcatel 1000 ADSL system.

ASAM
ADSL Subscriber Access Module

ATM
Asynchronous Transfer Mode: A high-speed, high-volume, packet-switching transmission protocol standard designed to support integrated voice, video, and data communications applications.

Multiplexed information transfer method in which the information is organized into fixed length cells and transmitted according to each user's instantaneous need.

ATU-C
ADSL Transceiver Unit Central office: Industry term that describes ADSL modem at central office. Alcatel's LT unit provides the equivalent of four ATU-C devices.

ATU-R 
ADSL Transceiver Unit-Remote: Industry term that describes ADSL modem at subscriber premises. Alcatel's ATU-R device is the ANT.

AWS
ADSL Workstation: EMS for the Alcatel 1000 ADSL system.

BAS
Broadband Access Server

BER 
Bit Error Ratio: Measure of transmission quality indicating how many bits are incorrectly transmitted within a given bit stream.

CAC
Connection Admission Control

CBR
Constant Bit Rate

CLEC
Competitive Local Exchange Carrier: A telephone company formed to compete with one or more ILECs.  Apart from meeting certain obligations such as providing access to 9-1-1, Equal Access for interexchange carriers and tariffed interconnection services for other local exchange carriers, CLECs are mostly unregulated.

CLG
Co-location Group: An industry working group formed by the CRTC.

CO 
Central Office: A location that houses the switches necessary for delivering local telephone service. Also called a “wire center” because the copper pairs connecting telephone users fan out from this location like the spokes of a wheel.

CISC
CRTC Industry Steering Committee

CRTC
Canadian Radio-television and Telecommunications Commission

DMT
Discrete Multi-Tone: Multi-carrier modulation in which incoming data is collected and then distributed over a large number of small individual carriers, each of which uses a form of QAM.

DS-1
Digital Signal level 1: Provides bandwidth equivalent to 24 voice-grade channels of 64kbps each.

DS-3
Digital Signal level 3: Provides bandwidth equivalent to 28 DS-1s.

DSL 
Digital Subscriber Line: A general term for any local network loop that is digital in nature. Early DSL technology supported speeds of 144kbps but current technology offers rates of 1 Mbps or faster.  DSL or xDSL (the generic term) are also used to describe any of several DSL line types including HDSL, SDSL, and VDSL.

DSLAM 
Digital Subscriber Line Access Multiplexor: A device which takes a number of DSL subscriber lines and concentrates them to a single ATM line.

DSLSP
DSL service provider.

EMS
Element Management System: Term used to describe the workstation that manages one or more NEs in a network.

Ethernet
LAN standard that uses the Carrier Sense, Multiple Access with Collision Detection (CSMA/CD) discipline.

FG
Feature Group: Nomenclature for feature releases beginning with Release 3.0.

G.dmt
ITU standard for DMT multi carrier modulation

G.SHDSL
ITU standard for Symmetric High-bit-rate Digital Subscriber Line

HDSL
High-bit-rate Digital Subscriber Line: Technology that enables two-way symmetric data transmission (1.544 Mb/s) over two twisted-pair copper telephone wires.

IAD
Integrated Access Device

IETF
Internet Engineering Task Force

ILEC 
Incumbent Local Exchange Carrier: In Canada, any telephone company that provided local exchange telecommunications service on a monopoly basis prior to issuance of Telecom Decision CRTC 97-8 – Local Competition on 1 May 1997.

IDSL
Integrated services digital network Digital Subscriber Line

IP
Internet Protocol: An International Standards Organization (ISO) standard defining a portion of the Layer 3 network open system interconnection (OSI) model responsible for routing and delivery. IP provides for transmitting blocks of data between hosts identified by fixed-length addresses.

ISP
Internet Service Provider

ITU
International Telecommunications Union

Kbps
Kilo bits per second (1,000 bits per second)

KBps
Kilo bytes per second (1,000 * 8 bits per second)

L2TP
Layer 2 Tunnelling Protocol

LAC
L2TP Access Client

LAN
Local Area Network

LED
Light Emitting Diode

LLC
Logical Link Control: Part of layer 2 of generic protocol stack for LANs that multiplexes one or more data links to/from separate service access points.

LNS
L2TP Network Server

Local Loop
A connection between a customer's premises and a central office (CO). The most common form of loop is a pair of copper wires.

LPF
Low Pass Filter: A filter with a single transmission band extending from zero frequency up to some cutoff frequency, not infinite. For the purposes of ADSL, the upper frequency range corresponds to the upper frequency range of POTS, i.e. approximately 4000hz.

LT
Line Termination: For Alcatel equipment, one of four line circuits on an LT unit that provides an interface to a single ADSL line. Also used to describe the unit residing in the LT shelf that provides four LTs (the equivalent of four ATU-C devices).

LT
Line Termination

Mbps
Mega bits per second (1,000,000 bits per second)

NT
Network Termination Unit residing in ASAM that provides interface to ATM broadband network.

NT
Network Termination

OA&M
Operation, Administration and Maintenance: Broad categories of functions found in a communications network and/or the business processes found in network service provider companies.

OC-3
Transport levels defined for synchronous optical networks (SONET) OC-3 = 155.52Mbps.

PC
Personal Computer

PDU
Protocol Data Unit

PES
Primary Exchange Service

POTS 
Plain Old Telephone Service The basic service provided by a public telephone network, including origination and termination of conventional narrowband telephone calls.

PPP
Point to Point Protocol

PPPoE
Point to Point Protocol over Ethernet

PVC
Permanent Virtual Circuit

QAM
Quadrature Amplitude Modulation: Modulation technique that combines phase modulation and amplitude modulation (AM) techniques to increase the number of bits per baud.

QoS 
Quality of Service: A measurement of the service provided to a subscriber. For voice, includes such factors as connection clarity or loudness; for data, includes delay through the network and assurance that transmitted information will arrive at the destination.

RADIUS
Remote Authentication Dial-In User

RAS
Remote Access Server

RFC
Request for Comment

SDSL
Symmetric Digital Subscriber Line: Technology that enables two-way symmetric data transmission (1.544 Mb/s) over a single twisted-pair copper telephone wire.

SHDSL
Symmetric High-bit-rate Digital Subscriber Line: Technology that enables two-way symmetric data transmission (3 Mb/s) over a single twisted-pair copper telephone wire.

SNAP
Sub Network Attachment Point: Small header added to data when sending across a network that does not have self-identifying frames. The SNAP header specifies the type of data.

SONET 
Synchronous Optical Network Transmission: Network that uses high-speed optical carriers.

SPC
Service Provider Connection

SVC
Switched Virtual Circuits: Virtual circuit set up on demand via a signaling protocol.

T1
Twenty-four voice channels, each digitized at 64,000 bps, combined into a single 1.5 Mbps digital stream and typically carried over two pairs of copper telephone wires. T1 was used primarily by telephone companies until 1983. Now it is used for dedicated local access to long-distance facilities, long-haul private lines, and for regular local telephone service. Today, most 1.5 Mbps digital streams are called T1, regardless of their makeup or transmission medium.

UBR
Unspecified Bit Rate

UNI
User-to-Network Interface

VBR
Variable Bit Rate

VCI
Virtual Channel Identifier: Identifier in ATM cell that distinguishes data of one virtual channel from data of another.

VDSL
Very-high-bit-rate Digital Subscriber Line: Technology that enables very high-speed asymmetric data transmission rates over a single twisted-pair copper telephone wire of limited length (approximately 1 km).

VLAN
Virtual LAN

VP 
Virtual Path: Path containing virtual channels to be switched to a common destination.

VPI 
Virtual Path Identifier: Identifier in ATM cell that distinguishes data of one virtual path from data of another.

xDSL
Generic reference to any form of digital subscriber line (DSL) technology.

7. Appendix B - Alcatel Parts List - DSLAM

Alcatel Part #
Acronym
Description
A1000
7300

3EC16124AA
ADSE-A
Bus Extender
X


3EC16435AA
ADSE-B
Extender Card

X

3EC15559AA

NT to ADSE-A (Shelves 1 to 2, first rack)
X


3EC15559AC

ADSE-A to ADSE-A (Shelves 1 to 2, other racks)
X


3EC15559AD

ADSE-A to ADSE-A (Shelves 2 to 3, all racks)
X


3EC15559AE

ADSE-A to ADSE-A (Shelves 3 to 1, inter rack)
X


3EC16866AA

Extender Cable - 65 in

X

3EC16866AB

Extender Cable - 185 in

X

3EC16866AC

Extender Cable - 255 in

X

3EC16866AD

Extender Cable - 30 in

X

3EC15976AA
SANT-D
OC3-NT
X


3EC16452AA
SANT-F
OC-3 NT - Single Mode

X

3EC15240AA
ADLT-E
ADSL-LT Card (4 lines)
X


3EC16526AA
ADLT-J
ADSL LT Card (12 lines)

X

3EC15250AB
ALTS-B
Shelf
X


3EC16618AA
ALTS-G
Equipment Shelf w/ fan

X

3EC16618AB
ALTS-G
Equipment Shelf w/ thermostat & fan w/o air filter

X

3EC15200AB
D3NT-A
DS3-NT hardened
X


3EC15202AB
D3PT-A
DS3-NT PROT.
X


3EC16661AA
D3NT-C
DS-3 NT

X

3EC16663AA
HD3I-A
DS-3 NT IO Daughter Card

X

3EC15195AA
LPCO-A
CO Splitter Card
X


3EC16683AA
HLPC-A
LPF CO w/ test access

X

3EC15199AB
AACU-B
Alarm Control Unit (ACU)
X


3EC16687AA
AACU-C
Alarm Control Unit

X

3EC17118AA
HTRU-A
Top Rack Unit

X

3EC17226ABAA

ASAM Software Kit FG5
X


3EC17301ABAA

AWS SW Kit (FG5) 25 K lines
X


3EC17759AAAA

FG 6.1 AWS S/W Kit (25 K lines)
X
X

3EC17208AAAA

FG 6.1 A1000 ASAM S/W Kit
X


3EC17210AAAA

FG 6.1 7300 ASAM S/W Kit

X
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