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FOREWORD

The ITU-T (Telecommunication Standardization Sector) is a permanent organ of the International Telecommunication
Union (ITU). The ITU-T is responsible for studying technical, operating and tariff questions and issuing Recommen-
dations on them with aview to standardizing telecommunications on aworldwide 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 (Helsinki, March 1-12, 1993).

ITU-T Recommendation G.775 was prepared by ITU-T Study Group 15 (1993-1996) and was approved under the
WTSC Resolution No. 1 procedure on the 1st of November 1994.

NOTE

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

© ITU 1995

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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SUMMARY

This Recommendation gives the recommended criteria for the detection and clearance of LOS and AlS defects at intra-
station interfaces conforming to Recommendation G.703 and operating at bit rates described in Recommendation G.702.
The information provided complements the information on fault and consequent action given in the G.730-, G.740-
and G.750-Series Recommendations.

Appendix | contains examples of the criteria used in equipment that has been designed prior to the development of this
Recommendation.
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Recommendation G.775

LOSS OF SIGNAL (LOS) AND ALARM INDICATION SIGNAL (AlS)
DEFECT DETECTION AND CLEARANCE CRITERIA

(Geneva, 1994)

1 Scope

This Recommendation provides the recommended criteria for the detection and clearance of LOS and AIS defects at
intra-station interfaces conforming to Recommendation G.703 and operating at bit rates described in Recommen-
dation G.702. The criteria given in this Recommendation should be applied to new equipment designs.

Appendix | contains examples of the criteria used in equipment designed prior to the development of this
Recommendation.

2 References

The following CCITT 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 and other references are subject to revision; al users of this Recommendation are therefore
encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other
references listed below. A catalogue of currently valid ITU-T Recommendationsis regularly published by the ITU.

—  CCITT Recommendation G.702 (1988), Digital hierarchy bit rates.

— CCITT Recommendation G.703 (1991), Physical/electrical characteristics of hierarchical digital
interfaces.

— CCITT Recommendation G.704 (1991), Synchronous frame structures used at primary and secondary
hierarchical levels.

— CCITT Recommendation G.742 (1988), Second order digital multiplex equipment operating at
8448 khit/s and using positive justification.

— CCITT Recommendation G.747 (1988), Second order digital multiplex equipment operating at
6312 khit/s and multiplexing three tributaries at 2048 khit/s.

— CCITT Recommendation G.751 (1988), Digital multiplexing equipment operating at the third order bit
rate of 34368 kbit/s and the fourth order bit rate of 139264 kbit/s and using positive justification.

—  CCITT Recommendation G.752 (1988), Characteristics of digital multiplex equipment based on a second
order bit rate of 6312 kbit/s and using positive justification.

— CCITT Recommendation G.753 (1988), Third order digital multiplex equipment operating at
34 368 khit/s and using positive/zero/ negative justification.

— CCITT Recommendation G.755 (1988), Digital multiplex equipment operating at 139264 kbit/s and
multiplexing three tributaries at 44 736 kbit/s.

3 Abbreviations

For the purposes of this Recommendation, the following abbreviations apply:
AlS Alarm Indication Signal

LOS Loss of Signa
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4 Criteriafor detection and clearance of a L OS defect

4.1 A loss of signal (LOS) defect at 64 kbit/s interfaces is detected when the incoming signal has “no transitions’,
i.e. when the signal level isless than or equal to asignal level of B dB below nominal, for N consecutive pulse intervals,
where 10 < N < 255,

The LOS defect is cleared when the incoming signal has “transitions’, i.e. when the signal level is greater than or equal
toasigna level of A dB below nominal, for N consecutive pulse intervals, where 10 < N < 255,

NOTE — The values of A and B are for further study. (Values of A =6 and B = 35 have been proposed.)

4.2 A LOS defect at 2048 kbit/s, 6312 kbit/s, 8448 kbit/s, 34 368 kbit/s and 139264 kbit/s interfaces is detected
when the incoming signal has “no transitions’, i.e. when the signal level is less than or equal to a signal level of Q dB
below nominal, for N consecutive pulse intervals, where 10 < N < 255.

The LOS defect is cleared when the incoming signal has “transitions’, i.e. when the signal level is greater than or equal
toasignal level of P dB below nominal, for N consecutive pulseintervals, where 10 < N < 255,

A signal with “transitions’ corresponds to a G.703 compliant signal.
Vauesfor Pand Q aregivenin Table 1.

Figure 1 illustrates the relationship of the various signal levels.

TABLE 1/G.775
Signal levels P and Q for detection/clearance of a L OS defect

Bit rate (Kbit/s) P (dB) Q (dB)
2048 9 35
6312 9 35
8448 9 35
34 368 15 35
139 264 15 35
4.3 A LOS defect at a 1544 kbit/s interface is detected when the incoming signal has no transitions over a period

of 175 + 75 contiguous pulse intervals.

The LOS defect is cleared when the incoming signal has an average pulse density of at least 12.5% over a period of
175 + 75 contiguous pulse interval s starting with the receipt of a pulse.

4.4 A LOS defect at a 44 736 khit/s interface is detected when the incoming signal has no transitions over a period
of 175 + 75 contiguous pulse intervals.

The LOS defect is cleared when the incoming signal has an average pulse density of at least 33% over a period
of 175 + 75 contiguous pulse intervals starting with the receipt of a pulse. Other equivalent algorithms that are based on
the 33% average pulse density criteria are also acceptable.

5 Criteria for detection and clearance of an alarm indication signal (AlS) defect
condition
5.1 The criteria for detection of an AIS defect at a 64 kbit/s interface, other than for the channel associated

signalling Time Slot (TS) which isdescribed in 5.1.1, isfor further study.

511 An AIS defect for the 64 kbit/s channel associated signalling signal in TS-16, in the frame format of
Recommendation G.704, is detected when the incoming TS-16 signa has three {3} or less ZEROs in each of two
consecutive multiframe periods.
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The defect is cleared when each of two consecutive multiframe periods contains four {4} or more ZEROs, or when the
multiframe alignment signal has been found.

Nominal value ‘

Maximum
cable loss
P x
3dB
v

“Transition condition” must be detected
7 7 7 7 7 7 7

A A A Y Y A S A A S 4
L, Tolerance range

“No transition condition” or “transition condition” may be detected
VAV A A A A A A A A A A SV e

7 7 7z 7z e e
Q “No transition condition” must be detected

v T1517720-95/d01
Level below Nominal

NOTES
1 Thesigna level Pis(maximum cable loss +3) dB below nominal.
2 Thesignal level Qisgreater than the maximum expected cross-talk level.

FIGURE 1/G.775
Criteriafor determination of transition conditions

52 An AIS defect at a 2048 kbit/s interface is detected when the incoming signal has two {2} or less ZEROs in
each of two consecutive double frame periods (512 hits).

The defect is cleared when each of two consecutive double frame periods contain three { 3} or more ZEROs or when the
frame alignment signal (FAS) has been found.

53 An AIS defect at 6312 kbit/s (frame format per Recommendation G.747 ), 8448 kbit/s, 34368 kbit/s and
139264 kbit/s interfaces is detected when the incoming signal has X or less ZEROs in each of two consecutive frame
periods (Y hits per frame).

The defect is cleared when each of two consecutive frame periods contains Z or more ZEROs or when the frame
alignment signal has been found. The values of X, Y and Z are given in Table 2.

TABLE 2/G.775
Number of ZEROsfor detection/clearance of Al S defect

Bit rate (kbit/s) X (No. of ZEROs) Y (bit/frame) Z (No. of ZEROs)
6312 4 840 (G.747) 5
8 448 4 848 (G.742) 5
34 368 4 1536 (G.751) 5
34 368 5 2148 (G.753) 6
139 264 5 954 (G.755) 6
139 264 5 2928 (G.751) 6
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5.4 An AlS defect at a 1544 khit/s interface is detected when the incoming signal is an unframed signal with ONEs
density of at least 99.9% present for atime equal to or greater than T, where T is3 msto 75 ms.

The AIS defect is cleared within atime period T when the incoming signal does not meet either the ONEs density or the
unframed signal criteria, where T is3 msto 75 ms.

55 An AIS defect at a 6312 kbit/s (see Recommendation G.704) interface is detected when the incoming signal
has two {2} or lessZEROsin a sequence of 3156 bits (0.5 ms).

The AIS signal defect is cleared when the incoming signal has three {3} or more ZEROs in a sequence of 3156 bits
(0.5 ms).

5.6 An AIS defect at a 44 736 kbit/s interface is detected when the AlS signal, defined in Recommendation M.20,
is present in contiguous M-frames for atime equal to or greater than T, where T is0.2 msto 100 ms.

The AIS defect is cleared when AIS signal is not detected in contiguous M-frames for a time equal or greater than
time T, where T is0.2 msto 100 ms.

5.7 An AlS defect at a 32064 kbit/sinterface is detected when the incoming signal hastwo {2} or lessZEROsin a
sequence of 1920 bits (see Recommendation G.752).

The AlS defect is cleared when the incoming signal has three {3} or more ZEROs in a sequence of 1920 bits.

58 An AlS signal at a 97 728 kbit/s interface is detected when the incoming signal hastwo {2} or lessZEROs in a
sequence of 1152 bits (see Recommendation G.752).

The AlS signal defect is cleared when the incoming signal has three { 3} or more ZEROs in a sequence of 1152 hits.

Appendix |

Other criteriathat have been used for the detection/clear ance
of aLOSor AlSdefects
(This appendix does not form an integral part of this Recommendation)

The following provides information on a number of other criteria for the detection of AIS and LOS that have been
implemented in equipment designed prior to the development of this Recommendation:

.1 L OS defect detection/clearance criteria

A LOS defect at a 64 kbit/s interface is detected by the absence of signal transitions on the incoming signal for a period
of 31 usto 30 ms.

A LOS defect at a 2048 kbit/s interface is detected by the absence of signal transitions on the incoming signal for a
period of 5usto 1 ms.

A LOS defect at a 8448 kbit/s interface is detected by the absence of signal transitions on the incoming signal for a
period of 1.2 usto 1 ms.

A LOS defect at a 34 368 kbit/s interface is detected by the absence of signal transitions on the incoming signal for a
period of 0.3 usto 1 ms.

A LOS defect at a 139 264 khit/s interface is detected by the absence of signal transitions on the incoming signal for a
period of 36 nsto 1 ms.

NOTE — For al of the above signals, the LOS defect is cleared on the detection of signal transitions. The termination of the
defect should be declared within the same time periods identified for the onset of the defect.

A LOS defect at 2048 kbit/s, 8448 kbit/s, 34368 kbit/s, and 139264 kbit/s interfaces is also detected in some
implementations by a drop in incoming signal level below areference level “x”. In such cases the LOS defect is cleared
on an increase of signal level above athreshold of “x + h” (h> 1 dB).

4 Recommendation G.775  (11//94)



.2 Al S defect detection/clearance criteria

The following two different criteriafor detection of an AlS defect at a 64 kbit/s interface have been used:
1) theincoming 64 kbit/s signal hasfive {5} or less ZEROs in a sequence of 128 ONEs;

2) theincoming 64 kbit/s signa is an unframed ONEs signal lasting at least 15.6 ms containing not more
than 0.2 + 0.1% ZEROs.

The following two different criteriafor the detection of an AIS defect at a 1544 kbit/s interface have been used:
1) theincoming 1544 kbit/s signal has one {1} or less ZEROs in a sequence of 24 frames (3 ms/4632 hits);

2) the AIS signa defect is cleared on detection of two {2} or more ZEROs in a sequence of 24 frames
(3 ms/4632 hits).

The following three different criteriafor detection of an AlS defect at a 2048 kbit/s interface have been used:
1) Theincoming 2048 khit/s signal hastwo {2} or less ZEROs in a sequence of 512 bits (250 us).

2) Theincoming 2048 kbit/s signal is an unframed ONES signal lasting at least 0.5 ms and containing not
more than 0.2 £ 0.1 % ZEROs.

The AIS defect for both of the above conditions cleared on receipt of asignal not conforming to the AIS
defect criteria.

3) The incoming signal has one {1} or less ZEROs in each of two consecutive double frame periods
(512 bits per double frame), and the FAS is not detected.

The defect is cleared if each of two consecutive double frame periods contains three {3} or more ZEROs
or FAS has been found.

The following criteria for detection of an AIS defect at a 6312 khit/s (see Recommendation G.704) interface has been
implemented: an AlS defect is declared, when two {2} or less ZEROs are detected in a sequence of 3156 bits.

The AlS signal defect is cleared on detection of three {3} or more ZEROs in a sequence of 3156 hits.

The following three different criteriafor detection of an AlS defect at a 8448 khit/s interface have been used:
1) Theincoming 8448 kbit/s signal has four {4} or less ZEROsin a sequence of 848 hits (100 us).

2) Theincoming 8448 kbit/s signal is an unframed ONEs signal lasting at least 100 us containing not more
than 0.2 £ 0.1% ZEROs.

The AIS defect for both of the above conditions is cleared on receipt of a signal not conforming to the
AIS defect criteria.

3) Theincoming signal has four {4} or less ZEROs in each of two consecutive frame periods (848 bits per
frame), and the FAS is not detected.

The defect is cleared if each of six consecutive frame periods contains five {5} or more ZEROs or FAS
has been found.

The following three different criteriafor detection of an AlS defect at a 34 368 kbit/s interface have been used:
1) Theincoming 34 368 khit/s signal has six {6} or less ZEROs in a sequence of 1536 bits.

2) Theincoming signa is an unframed all ONEs signal lasting at least 45 us and containing no more than
0.2+ 0.1% ZEROs.

The AIS defect for both of the above conditions is cleared on receipt of a signal not conforming to the
AIS defect criteria.

3) Theincoming signal has six {6} or less ZEROs in each of two consecutive frame periods (1536 bits per
frame), and the FAS is not detected.

The defect is cleared if each of three consecutive frame periods contains seven {7} or more ZEROs or
FAS has been found.
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The following three different criteriafor detection of an AlS defect at a 139 264 kbit/s interface have been used:
1) Theincoming 139264 kbit/s signal hasfive {5} or less ZEROsin a sequence of 2928 hits.

2) The incoming 139264 kbit/s is an unframed all ONEs signa lasting at least 21 us and containing not
more than 0.15 + 0.05% ZEROs.

The AIS defect for both of the above conditions is cleared on receipt of a signal not conforming to the
AIS defect criteria.

3) Theincoming signal has five {5} or less ZEROs in each of two consecutive frame periods (2928 bits per
frame), and the FAS is not detected.

The defect is cleared if each of three consecutive frame periods contains six {6} or more ZEROs or FAS
has been found.
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