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NOTICE

This Technical Reference is published by British Columbia Telephione Company for designers,
manufacturers, consultants or suppliers of systems and equipment that would design equipment to meet
the interface specifications described herein.

This document contains, to the best knowledge and understanding of British Columbia Telephone
Company, all of the information required to design Digital Channel Terminating Equipment (DCTE) for
attachment to a digital Dataroute access line for use with the network services described herein. British
Columbia Telephone Company shall not be liable for any losses, damages or injuries incurred by any
person or persons, including but not limited to corporations, arising directly or indirectly from
incompatibility of any DCTE with the Dataroute network or the unsatisfactory performance of any DCTE
connected to the Dataroute network, or including but not limited to a defective design caused by an
improper interpretation of the enclosed information.

This document is not to be construed as a suggestion to any manufacturer to modify or change any of its
products, nor does this document represent any commitment whatsoever by British Columbia Telephone
Company to purchase or recommend any product whether or not it embodies the herein described
characteristics.

Nothing contained in this document shall be construed as conferring by implication, estoppel or otherwise
any license or right under any patent, whether or not the use of any information herein necessarily employs
an invention of any existing or later issued patent.

Readers are specifically advised that the requirements, specifications, and information contained herein
may change from time to time.

If further information is required, please contact:
B.C. Telephone
Director - Technical Support
3777 Kingsway,

Burnaby, B.C.
VSH 3Z7

* registered trade mark of Bell Canada
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1.0 Purpose of Document

This document describes the Digital Circuit Terminating Equipment (DCTE) used to connect customer Data
Terminal Equipment (DTE) to the Dataroute network. Three main types of DCTE are used to accommodate
the various Dataroute network facilities, speeds and service features. These three types of DCTE are
described.

This Technical Reference is intended to provide an Original Equipment Manufacturer (OEM) or other skilled
persons with information enabling them to design DCTE compatible with the Dataroute network. The
characteristics of the network access line interface are loop transmission system dependent and are
subject to change from time to time as new or improved loop transmission schemes are developed.

1.1 Dataroute Service Description

Dataroute is a Telecom Canada service, offering a nation wide, high quality digital data network
accommodating a wide range of customer data transmission speeds in point-to-point, multipoint, and
multidrop private line configurations.

Both synchronous and asynchronous transmission formats are supported, in both duplex and half duplex
mode. In this document, the Standard Speeds are listed (see 2.2 - Speeds and Formats) in units of bits per
second (b/s) or thousand bits per second (kb/s). Specific methods are defined for transmission of
interface control information to and from the customer provided DTE and for transmission of channel
loopback controls to the DCTE.

Dataroute does not provide "secondary channel” transport as is supported by the Dataphone Digital
Service (DDS) network in the United States. Dataroute does not provide alternate voice or voice co-
ordination channels at this time.

Dataroute is a time-division synchronous network. Consequently, with the exception of the asynchronous
DTE interfaces offered, all data transfer to and from the customer shall be synchronized with the network
clocking system. Neither the Dataroute DCTE nor the Dataroute network impose restrictions on the format
or content of the synchronous data at any of the Standard Speeds. Asynchronous data transfer between
the DTE and the DCTE is constrained with respect to bit rate, character length, and over-speed or under-
speed tolerance.

Multipoint Dataroute provides full duplex communication between a control (or master) station and one or
more tributary (or slave or outlying) stations and uses synchronous data bridging devices located in
various Dataroute network offices.

1.2 Dataroute Network Description

The Dataroute is functionally discrete from but physically integrated with the overall British Columbia
Telephone Company and Telecom Canada transmission network.

Special alarm, testing, monitoring, and maintenance capabilities exist for Dataroute that allow rapid
isolation and resolution of troubles. The DCTE serves as an element of this system.

All DCTE described in this document are served by non-loaded access loops.
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The Dataroute time division multiplex structure efficiently packs individual customer data bit streams onto
higher rate transmission facilities between the Dataroute offices.

Multipoint Dataroute service transmits the control station’s data to all of the tributaries simultaneously. In
the reverse direction, the digital data bridges logically combine the data from the tributaries into a single
data bit stream for delivery to the control station. This means that a discipline (to prevent collisions in data
from the tributaries travelling towards the control station) must be exercised by the control station and
respected by the tributary station such that only one tributary at a time transmits data. Direct data
transmission between tributary stations is not possible. All stations on the same multipoint circuit shall
operate at the same bit rate, at one of the Standard Rates.

Customers using multipoint service generally use polling techniques to maintain discipline between the
control and tributary stations.

Any one of three different types of DCTE may be specified by the Dataroute access line provider at his
discretion subject to available network equipment and facilities. The first type of DCTE is called a 4 wire
Station Terminating Unit or STU. The second type is a 4 wire Data Service Unit or DSU. The third type is a
2 wire Data Terminating Unit or DTU. All three types of DCTE support synchronous or asynchronous data
transmission at the Standard Rates.

In this document the expressions STU, DSU or DTU refer to a DCTE for use with a Dataroute network
access line of the corresponding type. In this document the word "may” is used to describe a negotiable
requirement.

1.3 References

All information concerning the STU type DCTE has been drawn from the Bell Canada "Dataroute Access
(DCTE) Interface Document - Dataroute Network Digital Circuit Terminating Equipment Specifications",
September,1990 Issue 3.

The DSU type DCTE is partially described in (PUB 62310) the AT&T Technical Reference 62310, "Digital ‘
Data System Channel Interface Specification”, November 1989 and its Addenda. The asynchronous, 1.2
kb/s and 19.2 kb/s synchronous transmission characteristics of the DSU type DCTE are described in this
document. In addition, information on 19.2 kbps DSU criteria are found in the draft ANSI document entitied
“Subrate Metallic Customer Installation interfaces”, T1E1.4/90-006R1.

The DTU type DCTE Is described in refation to information presented in the American National Standards
Institute inc. publication ANSI T1.601-1988, September 1988.

Those references which appear as V.4, V.110, etc. are Recommendations of the CCITT, 1984.
The designation ISO applies to publications of the International Standards Organization.

Those references which appear as RS-232-C, RS-344, or EIA-232-D, etc. are recommended standards of
the Electronic Industries Association.
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References to CS-03 apply to the most recent issue of Standard for Terminal Equipment, Systems, Network
Protection Devices and Connection Arrangements CS-03 and addenda, Government of Canada
Department of Communications, as amended from time to time.

All references to “Bell Canada Metallic Specification" or "BCMS" refers to Appendix A of this document.
Some application information is given in (PUB 41458) AT&T Technical Reference 41458 "Special Access
Connections to the AT&T Communications Public Switched Network for New Service Applications”,
October 1988.

1.4 Glossary of Terms and Acronyms

These acronyms appear throughout the document and are listed below for reference.

AML Actual Measured Loss

ANSI American National Standards Institute

AT&T American Telephone and Telegraph Company

AWG American Wire Gauge

BPV Biploar Violation

BCMS Bell Canada Metallic Specification

CCITT Consuitative Committee - International Telegraph and Telephone
co Carrier On (EIA RS-232 lead CF)

CSA Canadian Standards Association

Csu Channel Service Unit

DCE Data Circuit Equipment (i.e. dataset,analog or digital)

DCTE Digital Circuit Terminating Equipment (i.e. digital as opposed to analog dataset)
DDS Dataphone Digital Service

DSU Data Service Unit (Dataphone Digital Service type digital dataset)
DSt Digital Signal Level 1 (1,544,000 bps)

DTE Data Terminal Equipment (i.e. computer terminal, printer, etc.)
EIA Electronic Industries Association

EML Estimated Measured Loss

ISO International Standards Organization

MJU Mutti Junction Unit

MJS Multi Junction Shetf

MTBF Mean Time Between Failure

MTTR Mean Time To Repair

OCU Office Channel Unit

OEM Original Equipment Manufacturer

ORU Office Repeater Unit

R Ring (one wire of DCTE transmit pair towards the Network Interface)
R1 Ring 1 (one wire of DCTE receive pair from the Network Interface)
STU Station Terminating Unit (Dataroute type digital dataset)

T Tip (one wire of DCTE transmit paair towards the Network Interface)
T1 Tip 1 (one wire of DCTE receive pair from the Network Interface)
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2.0 General Requirements

This section provides information and requirements common to the STU, DSU and DTU.

2.1 Network Interface Requirements

The following characteristics and functions are required:

A. Balanced 135 ohm loop terminations

o)

. Timing recovery from received loop signal

C. Proper response to loopback control commands from the network

D

. Correct recognition and generation of other control signals

E. Synchronous sampling (see 13.1 - Asynchronous to Synchronous coding)

F.

G

Operable at all of the Standard Speeds and Formats

. Operates with one or more of the three signal types: as STU, DSU or DTU

2.2 Standard Speeds and Formats

A

In the synchronous format, bit streams are be transmitted at the Standard Speeds of: 1.2, 2.4, 4.8,
9,6, 19.2 and 56 kb/s.

In the asynchronous format, characters of 9 or 10 bits as described by V.4 are be transmitted at the
Standard Speeds of: 300 b/s and 1200 b/s.

At asynchronous speeds less than 1200 b/s, except 300 b/s, digital access technology is not
presently employed. Circuit terminating equipment employed in these cases is outside the scope of
this document.

At the asynchronous Standard Speed of 300 b/s, either one of the types of DCTE described in this
document or a type of circuit terminating equipment not described in this document may be
specified by the Dataroute access line provider, subject to available network equipment and
facilities.

At asynchnonous speeds greater than 1200 b/s, the digital access method used for the
corresponding synchronous speed in conjunction with the transmission method described in
section 13 is applicable.)

2.3 DTE Interface Requirements

As set out in Dataroute tariffs, an interface point between the DCTE and the customer provided DTE is
clearty demarcated. The following standard Data Circuit-terminating Equipment (DCE) interfaces shall be
available for connection by a DTE operating at the Standard Speeds and Formats:
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