
INTERNATIONAL  TELECOMMUNICATION  UNION

)454 1����
TELECOMMUNICATION

STANDARDIZATION SECTOR

OF  ITU

$)')4!,��%8#(!.'%3

%8#(!.'%��).4%2&!#%3��4/7!2$3
/4(%2�%8#(!.'%3

)454��Recommendation��1����

(Extract from the "LUE�"OOK)



NOTES

1 ITU-T Recommendation Q.511 was published in Fascicle VI.5 of the Blue Book. This file is an extract from
the Blue Book. While the presentation and layout of the text might be slightly different from the Blue Book version, the
contents of the file are identical to the Blue Book version and copyright conditions remain unchanged (see below).

2 In this Recommendation, the expression “Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

  ITU  1988, 1993

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 Q.511
Fascicle IV.5 - Rec. Q.511

EXCHANGE INTERFACES TOWARDS OTHER EXCHANGES

1 General

This Recommendation applies to digital local, combined, transit and international exchanges for telephony in
Integrated Digital Networks (IDN) and mixed (analogue/digital) networks, and also to local, combined, transit and
international exchanges in an Integrated Services Digital Network (ISDN).

The field of application of this Recommendation is more fully defined in Recommendation Q.500.

2 Scope of Recommendation

This Recommendation is not intended to define any systems or equipment in or connected to, a digital
exchange via these interfaces. Therefore only the characteristics of the interfaces are described.

The exchange interfaces described in this Recommendation are used to connect these exchanges to
transmission facilities towards other exchanges.

All interfaces that have been studied in detail are described, and illustrated in Figure 1/Q.511 but it is not
intended to specify every interface. Other interfaces are for further study (e.g., those for broadband facilities).

3 Characteristics of digital interfaces towards other exchanges

3.1 Interface A

3.1.1 General

Interface A is a digital interface to allow interconnection at the first level of a digital transmission hierarchy
towards other exchanges.

3.1.2 Electrical characteristics

The electrical characteristics of interface A are described in Recommendation G.703.

The frame structure at interface A should be identical to that of the first order multiplexes described in
Recommendations G.704 and G.705.

Timing in the transmitting direction will be derived within the digital exchange.
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Note 1 – The G and Q Series CCITT Recommendations applicable to each interface are detailed in the text.

Note 2 – Other configurations, such as series connection of secondary, tertiary or higher order muldex, may be used.

Note 3 – Examples of functions of Exchange Termination (ET) – interfaces A & B:
– Signalling insertion and extraction
– Code conversion
– Frame alignment
– Alarms and fault indication.

Note 4 – Examples of functions of Exchange Termination (ET) – interface C:
– A/D conversion
– Signalling insertion and extraction
– Multiplexing
– 2-wire/4-wire conversion.

Note 5 – Examples of functions of Line Termination (LT):
– Power feed
– Fault location
– Regeneration
– Code conversion.

Note 6 – Not all interfaces will necessarily exist in every implementation.

FIGURE 1/Q.511

Interfaces towards other exchanges
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3.1.3 Channel types, channel allocation and signalling:

- number of channel timeslots per frame: 32/24, numbered 0-31/1-24;

- additional channel timeslots may be utilized for common channel signalling when more signalling
capacity is required between exchanges. For 2048 kbit/s systems, they should be selected from the
channel timeslots allocated in PCM multiplexes for data purposes according to Recommendation G.735.
When no such channel timeslots are allocated or available, additional channel timeslots may be selected
from channel timeslots allocated for voice channels.

For 2048 kbit/s systems:

- channel timeslot 16 is primarily intended for signalling but should be switchable. On systems between
exchanges (not involving PCM primary muldex) when channel 16 is not assigned to carry signalling it
may be allocated to speech or other services;

- channel timeslot 0 is used for frame alignment, alarm indication, network synchronization and other
purposes;

- although no specific application is at present foreseen for switching timeslot 0, it is recommended that the
possibility of read and write access to this timeslot should be retained as a safeguard for future
requirements. Such access would allow processing of some or all of the information contained in this
timeslot, in particular those bits reserved for national and international use. The need to switch channel
timeslot 0 as a normal channel, without special access, requires further study. In any case the incoming
frame alignment signal will not be passed through the exchange to an outgoing system.

3.1.4 Functional characteristics

The use of the Cyclic Redundancy Check (CRC) procedures described in Recommendation G.704 is
recommended for interfaces which carry ISDN traffic and optional for other applications. The frame alignment, CRC
multiframe alignment and CRC monitoring functions are in accordance with Recommendation G.706.

3.2 Interface B

3.2.1 General

Interface B is a digital interface to allow interconnection at the second level of a digital transmission hierarchy
towards other exchanges.

3.2.2 Electrical characteristics

The electrical characteristics of interface B are described in Recommendation G.703.

The frame structure at interface B should be identical to that of the second order multiplexes described in
Recommendations G.704 and G.705.

Timing in the transmitting direction will be derived within the digital exchange.

3.2.3 Channel types, channel allocation and signalling:

– number of channels: 132/98 numbered 0-131/1-98.

For 8448 kbit/s systems:

– where signalling capacity is required between exchanges, timeslots 67, 68, 69 and 70 can be utilized for
signalling in this order of descending priority. Those channels not used for signalling can be used for
speech or other purposes. If a channel timeslot is reserved for service purposes within the switch, it shall
be channel timeslot 1;

– it is left for mutual agreement whether or not channel timeslot 1 will carry traffic;

– 128 of the channel timeslots may carry traffic through the exchange.

For 6312 kbit/s systems:

– the multiplex structure contains 5 bits and 98 channel timeslots, numbered 1-98, each of 64 kbit/s, of
which 96 may carry traffic through the exchange;

– five bits per frame are assigned for a frame alignment signal and for other signals. Timeslots 97 and 98
are assigned to signalling between exchanges.
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3.2.4 Functional characteristics

The use of the Cyclic Redundancy Check (CRC) procedures described in Recommendation G.704, is
recommended for interfaces which carry ISDN traffic and optional for other applications. The frame alignment, CRC
multiframe alignment and CRC monitoring functions are in accordance with Recommendation G.706.

4 Characteristics of analogue interfaces towards other exchanges

4.1 Interface C

4.1.1 General

Interface C is a 2-wire or a 4-wire analogue interface, used where direct interconnection analogue facilities is
required. This implies that a PCM codec, associated with this interface, is incorporated in the digital exchange. The
equipment on the exchange side of interface C may include a muldex within the exchange termination functions.
Differences in circuit configurations with respect to transmission parameters are likely to result in the need to specify a
number of different C interfaces, depending on the application environment. This is likely to reduce the flexibility in
interconnection possibilities. These C interfaces are specified in Recommendation Q.551. The transmission
characteristics of 2-wire interface C2 are described in Recommendation Q.552 and of 4-wire interface C1 in
Recommendation Q.553.

4.1.2 Channel types, channel allocation and signalling

The signalling characteristics of interface C vary considerably from country to country, and therefore it is not
intended that this interface should be the subject of CCITT Recommendations beyond those aspects covered in
Recommendations Q.552 and Q.553.
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