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ITU-T RECOMMENDATION V.91

A DIGITAL MODEM OPERATING AT DATA SIGNALLING RATES OF UP TO
64 000 bit/s FOR USE ON A 4-WIRE CIRCUIT SWITCHED CONNECTION
/AND ON LEASED POINT-TO-POINT 4-WIRE DIGITAL CIRCUITS

Summary

This Recommendation specifies the operation of a duplex digital modem for use on a 4-wire circuit
switched connection and on leased point-to-point 4-wire digital circuits at data signalling rates of up
to 64 000 bit/s. The modem is specified in terms of coding, start-up sequences, operating procedures
and DTE-DCE interface functionalities. The modem includes an optional control channel and
support for transparent mode on unrestricted 64 000 bit/s channels. The network interface of the

modem and the signalling rate that is used to connect the modem locally to a 4-wire connection are
considered to be national matters and are hence not specified.

Source

ITU-T Recommendation V.91 was prepared by ITU-T Study Group 16 (1997-2000) and was
approved under the WTSC Resolution No. 1 procedure on 27 May 1999.
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FOREWORD

ITU (International Telecommunication Union) is the United Nations Specialized Agency in the field of
telecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of
the ITU. The ITU-T is responsible for studying technical, operating and tariff questions and issuing
Recommendations on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years,

establishes the topics for study by the ITU-T Study Groups which, in their turn, produce Recommendations on
these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in
WTSC Resolution No. 1.

In some areas of information technology which fall within ITU-T’s purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation the term recognized operating agency (ROA) includes any individual, company,
corporation or governmental organization that operates a public correspondence service. The terms
Administration, ROA and public correspondence are defined in the Constitution of the ITU (Geneva, 1992).

INTELLECTUAL PROPERTY RIGHTS

The ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. The ITU takes no position concerning the evidence,

validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, the ITU had received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementors are

cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database.

© ITU 2000

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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Recommendation V.91

A DIGITAL MODEM OPERATING AT DATA SIGNALLING RATES OF UP TO
64 000 bit/s FOR USE ON A 4-WIRE CIRCUIT SWITCHED CONNECTION
AND ON LEASED POINT-TO-POINT 4-WIRE DIGITAL CIRCUITS

(Geneva, 1999)

1 Scope

This modem is specified herein in terms of coding, start-up signals and sequences, operating
procedures and DTE-DCE interface functionalities. The network interface of the modem and the
signalling rate that is used to connect the modem locally to a 4-wire connection are considered to be
national matters and are hence not specified herein. The principal characteristics of the modem are as

follows:
a) duplex mode of operation on a 4-wire digital connection;
b) channel separation by 4-wire connection;

c) PCM modulation at a rate of 8000 symbols per second;
d) synchronous channel data signalling rates from 28 000 bit/s to 64 000 bit/s in increments of

8000/6 bit/s;

e) an optional control channel that uses 125 bit/s of the primary channel data signalling rate
and allows for a 67.5 bit/s secondary channel data signalling rate;

f) adaptive techniques that enable the modem to achieve close to the maximum data signalling
rate that the channel can support on each connection;

g) support of transparent mode on unrestricted 64 000 bit/s channels;

h) exchange of rate sequences during start-up to establish the data signalling rate; and

i) automoding to devices supporting V.8, and optionally V.8 bis, procedures.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations are subject to revision; all users of this
Recommendation and other references are therefore encouraged to investigate the possibility of
‘applying the most recent edition of the Recommendations and other references listed below. A list of
the currently valid ITU-T Recommendations is regularly published.

CCITT Recommendation G.711 (1988), Pulse code modulation (PCM) of voice frequencies.

ITU-T Recommendation V.8 (1998), Procedures for starting sessions of data transmission
over the public switched telephone network.

- ITU-T Recommendation V.8 bis (1998), Procedures for the identification and selection of
common modes of operation between Data Circuit-terminating Equipments (DCEs) and

between Data Terminal Equipments (DTEs) over the public switched telephone network and
on leased point-to-point telephone-type circuits.

- ITU-T Recommendation V.14 (1993), Transmission of start-stop characters over
synchronous bearer channels.
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