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FASCICLE VIIL3

IXth PLENARY ASSEMBLY OF THE CCITT
MELBOURNE, 1988

Please insert the following corrections to the texts of Recommendations X.134, X.135, X.136, X.137, X.140,
X.141 in Fascicle VIIL.3 of Volume V111 of the CCITT Blue Book.

I. Recommendation X.134

Section: Considerata. last line

'Currently: et
Should be: and
Figure: 1/X.134
Currently: Funtion
Should be: Function

" Section: 1.7.2, 3rd line
Currently: Each of
Should be: Each end of
Figure: 4/X.134
Currently: paquets
Should be: packets

" Figure: 5/X.134, note
Currently: paquets
Should be: packets
Table: 1/X.134, line 2

Currently: Cal
Should be: Call

2. Recommendation X.135

Section: 4.4, 3rd paragraph, Ist and 4th lines

Currently: worse-case

Should be: worst-case
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Section: Supplement No. 1, 2nd paragraph, 2nd line
Currently: presentative

Should be: representative

Section: Supplement No. 1, 2nd paragraph, 2nd line

Currently: of
Should be: or of

Recommendation X.136

Section: 3.3.1, 3rd line

Currently: of of

Should be: of

Section: 3.3.2, Ist paragraph, 2nd line
Currently: packet

Should be: packets

Section: 3.3.2, 3rd paragraph, 4th line
Currently: substracting

Should be: subtracting

Section: 4.1, 1st paragraph, 2nd line
Currently: clean

Should be: clear

Section: 4.1, 2nd paragraph, 2nd line

Currently: atempts
Should be: attempts

Recommendation X.137

Title

Currently: Recommandation
Should be: Recommendation

Section: 1.2, first line

Currently: devides

Should be: divides

Section: 1.3, last line

Currently: or

Should be: of

Section: 3.2, Ist paragraph, 3rd line

Currently: schedules
Should be: scheduled



Section: 3.3, 1st line

Currently: conribution

Should be: contribution

Annex A: title

Currently: ANNEXE

Should be: ANNEX |
Annex B: Section B.1, Ist paragraph, last line
Currently: connectin

Should be: connection

Annex B: Section B.2, equation

Currently: heures
Should be: hours

Recommendation X.140

Annex B: 4th paragraph, Ist line

Currently: matix
Should be: matrix

Recommendation X.141

Section: 3.2, 2nd paragraph, 3rd line
Currently: in of situations

Should be: in situations

Section: 3.2, 5th paragraph, Ist line
Currently: adaption

Should be: adaptation

Section: 3.3.3, 2nd paragraph, Ist line

Currently: frame
Should be: frames

Section: 4.2, 3rd paragraph, 2nd line

Currently: insure
Should be: ensure
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FASCICLE VIIL3

PART 1

Recommendations X.40 to X.181

DATA COMMUNICATION NETWORKS

TRANSMISSION, SIGNALLING AND SWITCHING,
NETWORK ASPECTS, MAINTENANCE,
ADMINISTRATIVE ARRANGEMENTS



SECTION 3
TRANSMISSION, SIGNALLING AND SWITCHING

Recommendation X.40

STANDARDIZATION OF FREQUENCY-SHIFT MODULATED
TRANSMISSION SYSTEMS FOR THE PROVISION OF
TELEGRAPH AND DATA CHANNELS BY FREQUENCY DIVISION OF A GROUP

(Geneva, 1972)

The CCITT,

considering
(a) that some Administrations are planning the introduction of public data networks;

(b) that, to facilitate interworking between some networks, it is desirable to standardize the characteristics
of transmission systems for the provision of channels for certain maximum modulation rates;

(c) that interest has been expressed in deriving channels by frequency division of a group;
(d) that Recommendation X.1 defines the user classes of service for public data networks;

(e) that Recommendation X.1 includes user classes 3, 4 and 5 which correspond to maximum user data
signalling rates of 600 bit/s, 2400 bit/s and 9600 bit/s, the transmission channels for which can be economically
provided by frequency division of a group;

Note — In the case of synchronously operated terminals a method of keeping synchronism between the
subscribers is necessary. This implies the need for a method to provide bit sequence independency in accordance
with Recommendation X.2, e.g. a scrambler. This is provided external to this system but forms part of the
network. :

- (f) that, for the present, no interest has been shown in providing separate channels for 600 bauds;

(g) that standardization of channels for modulation rates less than 600 bauds, for example 200 bauds, is
the subject of other Recommendations (e.g. R.38 A and R.38 B);

(h) that there could be economic advantages in providing 2400- and 9600-baud channels (and possibly, in
due course, 600-baud) in the one system;

unanimously declares the following view:
1 A group will be used as a bearer circuit.
2 The nominal modulation rates should be standardized at .2400 bauds and 9600 bauds.

Fascicle VIII.3 — Rec. X.40 1



3 For the 2400-baud channels the nominal mean frequencies are: (110 — 4n) kHz, where n = 1,2, ..., 12
(Figure 1/X.40).

For the 9600-baud channels the nominal mean frequencies are 96 kHz for channel 1 and 72 kHz for
channel 2 (Figure 1/X.40).

Pilot (84.08 kHz)

L 12 JL n J L 10 J L s il 8 J L 7 I 6 J L 5 J L 4 JL 3 J L 2 - L ' J

L 2 JT[ ]

al
60 70 80 80 100 108 kHz

v

CCITT-42 190

FIGURE 1/X.40
Division of the primary group into data channels for 2400 bauds and 9600 bauds

The mean frequency F, is defined as the half-sum of the characteristic frequencies corresponding to the
start polarity (F4) and the stop polarity (Fz).

4 The mean frequencies at the sending end should not deviate by more than + 20 Hz both for 2400-baud
channels and 9600-baud channels.

5 The difference between the two characteristic frequencies in the same channel is fixed at:
2 kHz in the case of 2400-baud channels,
8 kHz in the case of 9600-baud channels.

6 The maximum tolerance of this difference is = 10% both for 2400-baud channels and 9600-baud channels.

7 The total average power transmitted to the primary group is limited to —4 dBmO0 (400 uW at a point of
zero relative level). This sets, for the average power of a derived channel, the limit of

—15 dBmO for the 2400-baud channels,
—7 dBmO for the 9600-baud channels,

in a fully equipped system. Note Recommendation H.52, § a) 2, which says:

“In order to limit cross-modulation effects in wideband systems, the power level of any individual spectral
component in the band 60-108 kHz should not exceed —10 dBmO (except for the environment of the pilot for
which a separate Recommendation exists).”

“With regard to its effect on non-telephone type signals, a discrete component is defined as a signal of
sinusoidal form with a minimum duration of about 100 ms.”

To meet this requirement at 9600 bauds, a data scrambler may be used external to the system.

8 The in-service levels of the permanent “start” polarity and permanent “stop” polarity signals must not
differ by more than 1.5 dB and the higher of these two signal levels must comply with those of § 7 above.
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9 The “start” polarity frequency is the lower of the two characteristic frequencies in the primary basic group
and the “stop” polarity frequency is the higher one.

10 In the case of 9600 bauds where scramblers are used external to the system to comply with § 7 above, it
will also be necessary to' drop the continuous —7 dBmO0 “start” polarity signal to —10 dBmO in the absence of
channel modulator control, '

11 The receiving equipmeﬁt should operate satisfactorily when the receiving level falls to 6 dB below the
nominal level. The receiving equipment should have been restored to start polarity when the receiving level has
fallen to 12 dB below the nominal level.

The alarm-control level is left to the choice of each Administration.

12 The maximum degree of isochronous distortion on standardized text is provisionally fixed at 8% in the
whole receiver level range (= 6 dB from nominal level) for closed circuit measurements.

13 Systems should be designed in such a manner that the combined use of 6 channels for 2400 bauds and
1 channel for 9600 bauds is possible.

14 As an optional facility it should be possible to replace any 2400-baud channel, in particular chan-
nels No. 1 and No. 12, by a channel translating equipment which enables the insertion of a VFT system according
to Recommendations R.35, R.35 bis, R.36, R.37, R.38 A or R.38 B.

Recommendation X.50

FUNDAMENTAL PARAMETERS OF A MULTIPLEXING SCHEME
FOR THE INTERNATIONAL INTERFACE BETWEEN
SYNCHRONOUS DATA NETWORKS

(Geneva, 1972; amended at Geneva, 1976 and 1980)

The establishment in various countries of public synchronous data networks creates a need to standardize
a preferred multiplexing scheme to be used on international links between these countries.

The CCITT,

considering

that the resolution of the fundamental parameters of a multiplexing scheme is urgently needed for the
interworking of data networks using different envelope structures;

unanimously declares the following view:

1 Division 1

1.1 This Recommendation sets out the fundamental parameters of a multiplexing scheme for interworking of
networks that make use of the following structures:

a) 8-bit envelope (see Explanatory Note 1 below);
b) four 8-bit envelopes grouping (see Explanatory Note 2 below);

c) 10-bit envelope (see Explanatory Note 3 below), in the case where at least one of the networks is
structured according to a) or b). :

1.2 For interworking between two networks both of which utilize the 10-bit envelope structure as identified in
§ 1.1 c¢) above, Recommendation X.51 will apply.

1.3 Paragraph 2 of this Recommendation deals with the basic multiplexing parameters which shall be used in
any application of this Recommendation.
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14 Paragraph 3 of this Recommendation, in addition to § 2, applies to the interworking between two
networks both of which utilize the 8-bit envelope structure, as identified in § 1.1 a) above.

1.5 Paragraph 4 of this Recommendation, in addition to § 2, applies to the interworking of networks as
identified in § 1.1 above in cases other than those described in §§ 1.2 and 1.4 above with due regard to the transit
situations.

1.6 The use of the status bit, besides that indicated in this Recommendation, should comply with Recommen-
dations X.21 and X.21 bis, together with Recommendation X.71 for connections using decentralized signalling and
with Recommendation X.60 for connections using common channel signalling.

2 Division 2

241 The multiplex gross bit rate of 64 kbit/s should be standardized for international links and framing
information for the channels should be contained within the 64 kbit/s capability.

2.2 For the basic multiplexing of information bearer channels, the following applies:

‘i)  structures suitable both for handling homogeneous (with respect to bearer rates) mixes of bearer
channels and structures suitable for handling heterogeneous mixes of bearer channels are required;

ii) the signal elements of each individual channel should be assembled in 8-bit envelopes;
iii) an 8-bit envelope interleaved structure should be used;

iv) for the multiplex signal framing a distributed framing pattern should be used, employing the framing
bits of consecutive 8-bit envelopes but taking into account the requirements for service digits
(housekeeping digits);

v) these interleaved 8-bit envelopes will appear on the 64 kbit/s bearer as follows:
— 12.8 kbit/s channels will repeat every 5th 8-bit envelope;
— 6.4 kbit/s channels will repeat every 10th 8-bit envelope;
— 3.2 kbit/s channels will repeat every 20th 8-bit envelope;
— 800 bit/s channels will repeat every 80th 8-bit envelope.

2.3 The following multiplexing structure is recommended:
i) the multiplexing structure will comprise 80 8-bit envelopes;
il) this structure will allow the multiplexing of channels at the bearer rates indicated in § 2.2 v) above;
iii) within each 12.8 kbit/s channel, only a homogeneous mixture of subrate channels will be allowed;

iv) a 72-bit long framing pattern is recommended. This pattern is part of the 80-bit pattern which is
generated according to the primitive polynomial:

1+ x* 4+ ¥
of the 27 Galois field with the forcing configuration
1001101
and which is reproduced in Table 1/X.50, showing 8 bits (“A” to “H”) reserved for housekeeping;

v) the first F bit, indicated as “A” in Table 1/X.50 is used to convey to the distant end alarm indications
detected at the local end corresponding to:

— absence of incoming pulses;
— loss of frame alignment;
vi) the “A” bit shall be assigned such that:
“A” equals 1 means no alarm;
“A” equals 0 means alarm;

vii) the other F bits indicated as “B”, “C”, “D”, “E”, “F”, “G”, and “H” in Table 1/X.50 are reserved to
convey further international housekeeping information. The exact use of the remaining housekeeping
bits is under study. Pending the resolution of the housekeeping requirements, these bits are provision-
ally fixed to: ;

“B” equals 1, “C” equals 1, “D” equals 0,
“E” equals 0, “F” equals 1, “G” equals 1, “H” equals 0.
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TABLE 1/X.50

Ist bit

/ —

A1 0 0 0t 1t 11 1 B 1 0 0 0 01T 1 1 0
c 11t o0 01 0 1 1 D O1 0 O0O1 0 0 0 O
E 0 1.0 0 061 0 06 F 0o 001 01 1 10
GOIlOllOOOHOlIIOOIlO,l]

Forcing configuration
24 For frame synchronization, the following general requirements are recommended:

i) the frame synchronization method should be insensitive as far as possible to bit errors, error bursts
and short bursts of the alarm indication signal (AIS) generated by transmission equipment;

ii) when a slip occurs in the transmission equipment, a fast frame alignment should be possible.

2.5 In addition to § 2.4 above, the frame-synchronization method should offer the following performances:

i) the frame alignment recovery time, after a slip and in absence of bit errors should be less than
120 envelopes, with 95% probability;

ii) the time from the start of a disturbance as defined in § 2.4 i) to any action affecting the data channels
shall be [including the transmission of alarm to the distant end defined in § 2.3 v) and vi)] greater
than x (x in the range 1-20 ms);

iii) a random error rate of 1 in 10* shall not cause any frame alignment recovery action.

3 Division 3

3.1 For interworking between two networks, both of which utilize the 8-bit envelope structure, as identified in
§ 1.1 a) above, each individual channel should be assembled into single 8-bit envelopes. As an alternative to the
multiplexing structure recommended in § 2.3 above, other structures may be used by bilateral agreement. One of
the preferred structures is described below:

i)  the multiplexing structure will comprise 20 8-bit envelopes;

ii) the structure will allow the multiplexing of channels at the bearer rates 12.8 kbit/s, 6.4 kbit/s and
3.2 kbit/s indicated in § 2.2 v) above;

iii) within each 12.8 kbit/s channel only a homogeneous mixture of subrate channels will be allowed;

iv) a 19-bit long framing pattern is recommended. The pattern is part of the 20-bit pattern which is
generated to the primitive polynomial:

1+ x2 + x°
of the Galois 2° field with the forcing configuration
01110
and is reproduced in Table 2/X.50;
v) the first F bit indicated as “A” in Table 2/X.50, is used as stated in § 2.3 v) above;

vi) the sense of “A” will be in accordance with § 2.3 vi) above.
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TABLE 2/X.50

Ist bit
Al1010010000101I01110]
Forcing
configuration
32 For frame synchronization, the general requirements and the performances should be as recommended in

§§ 2.4 and 2.5 above.

4 Division 4

For the interworking of networks as identified in § 1.1 above, in cases other than those described in §§ 1.2
and 1.4, the following shall apply.

4.1 A network using the 10-bit envelope structure shall interwork with other networks, as identified in § 1.1 a)
and b) above, by offering the same characteristics as a network using the four 8-bit envelopes grouping. Therefore
in the following, the term “network providing the four 8-bit envelopes grouping” will cover the case of a network
using either four 8-bit envelopes grouping as identified in § 1.1 b) or the 10-bit envelope structure, as identified in
§ 1.1 ¢).

42 When either end of an international connection, carrying point-to-point or switched service, terminates in
a network providing four 8-bit envelopes grouping, the use of the four 8-bit envelopes grouping may be required
on the international connection carrying point-to-point or switched services. This is subject to further study.

43 The alignment of the four 8-bit envelopes grouping shall be subject to the following conditions:

i) the method of alignment shall allow switched and non-switched point-to-point data circuits to be
conveyed;

ii) alignment shall be monitored and maintained at both ends of an international connection in the two
networks providing the four 8-bit envelopes grouping by means of a pattern(s) on bit Sp of the four
8-bit envelopes grouping throughout the data phase of the call;

iii) transit exchanges shall not overwrite the Sp bit once they have through connected;

iv) alignment shall be established at both ends of an international connection in the two networks
providing the four 8-bit envelopes grouping prior to the through connection of the originating
exchange. '

Note 1 — The interexchange signalling procedures are expected to allow iv) above without unacceptable
delay in call set-up.

Note 2 — Problems caused by imitation of the Sp pattern(s) should be studied further.

4.4 The specific strategy of the four 8-bit envelopes grouping alignment would be the subject of further study.

4.5 In the case where one of the networks is not providing the four 8-bit envelopes grouping, there is no
relationship between any four 8-bit envelopes grouping and any character structure outgoing from that network.
Moreover this network will not originate any alignment information for the outgoing four 8-bit envelopes

grouping.

4.6 When links containing a four 8-bit envelopes grouping are connected in tandem to provide a trunk, the
four 8-bit envelopes grouping alignment information shall be maintained across the connection.
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4.7 In transit switching, the four 8-bit envelopes grouping alignment information shall be maintained once the
transit exchange has through connected.

4.8 When links containing single 8-bit envelopes are connected in tandem to provide a trunk, the information
and status bits of the 8-bit envelopes shall be transparently conveyed across the connection.

5 Division 5

To regulate transmission of 64-kbit/s streams, the following will apply:

1) In networks where the 64-kbit/s transmission paths have an octet structure throughout (i.e. 8-bit time
slots are generally available), the 8-bit envelopes of the data multiplex signal should be aligned with
the octet structure. This relationship will be established across 64-kbit/s interfaces by means of the
8-kHz timing signal.

ii) In networks where an octet structure is not utilized throughout (i.e. 8-bit time slots are not generally
available on 64-kbit/s transmission paths), the 8-bit envelopes need not necessarily be aligned with the
octet structure. On 64-kbit/s interfaces the 8-kHz timing signal may not be used; in that case the
framing information is conveyed across this interface fully within the multiplex.

iiil) Whether on an international link the 8-bit envelopes have to be aligned with the octet structure is
provisionally subject to bilateral agreement but further study is required.

EXPLANATORY NOTES

Note 1 — 8-bit envelope

In an 8-bit envelope, bit 1 is reserved for framing purposes, bits 2-7 are information bits of the channel,
and bit 8 is a status bit (see Figure 1/X.50).

8-bit envelope

A
__v

| 1 2 3 4 S 6 7 8
T T 1 T
F Information bits S
1 1 1 1 1
CCITT-38 460

FIGURE 1/X.50

The addition of the framing and the status bits results in a 33% increase in bit rate, so that bearer channel
rates are:

12.8 kbit/s for the 9.6 kbit/s data signalling rate;
6.4 kbit/s for the 4.8 kbit/s data signalling rate;
3.2 kbit/s for the 2.4 kbit/s data signalling rate;

800 bit/s for the 600 bit/s data signalling rate.

The status bit is associated with each envelope and, in conjunction with the information bits, conveys call
control information.

Note 2 — Four 8-bit envelopes grouping
A group of four 8-bit envelopes is assembled on a single channel as a 32-bit group providing

24 information bits. This gives the possibility of accommodating three 8-bit characters, e.g. P, Q, R, as in
Table 3/X.50.
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TABLE 3/X.50

F P1 P2 P3 P4 P5 P6 Sa 8-bit envelope A
F P7 P8 Q1 Q2 Q3 Q4 S 8-bit envelope B
F Q5 Q6 Q7 Q8 R1 R2 Sc 8-bit envelope C
F R3 R4 RS R6 R7 R8 Sp 8-bit envelope D

Status bit Sp is used to provide the alignment information of the four 8-bit envelopes grouping.
Status bits S,, Sg and Sc in conjunction with the 24 information bits convey call control information.

When the three 8-bit characters P, Q and R are accommodated as above described, status bits S5, Sg
and Sc are respectively associated with those characters.

The four 8-bit envelopes grouping is applied on a per channel basis. For example, for the 12.8-kbit/s
bearer rate, the four 8-bit envelopes group recurs after twenty 8-bit envelopes of the multiplexed stream, as in
Figure 2/X.50.

20 - 8-bit envelopes

:

V.

1 2 3 4 5 1 2 3 4 5 1 2 3 4 ) “ 2 3 4 5 1

7AlER HEEE EEER EEEE |
8-bit 8-bit 8-bit 8-bit 8-bit
envelope envelope envelope envelope enve]ope

B c . D A

! R I !

from channel 1

CCITT-38 300

FIGURE 2/X.50

Note 3 — 10-bit envelope

In a 10-bit envelope, bit 1 is a status bit, bit 2 is reserved for envelope alignment purposes and bits 3-10
are information bits of the channel (see Figure 3/X.50).

10-bit envelope

1 2 3 4 5 6 7 8 9 10

1 | | [ | I I
S A { Ilnformaltion bitls

'y
v

CCITT-36 710

FIGURE 3/X.50
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The addition of the envelope alignment and the status bits results in a 25% increase in bit rate, so that
bearer channel rates are:

12.0 kbit/s for the 9.6 kbit/s data signalling rate;
6.0 kbit/s for the 4.8 kbit/s data signalling rate;
3.0 kbit/s for the 2.4 kbit/s data signalling rate;

750 bit/s for the 600 bit/s data signalling rate.

The status bit is associated with each envelope and, in conjunction with the associated 8-bit byte
information bits, conveys call control information.

Recommendation X.50 bis

FUNDAMENTAL PARAMETERS OF A 48-kbit/s USER DATA SIGNALLING
RATE TRANSMISSION SCHEME FOR THE INTERNATIONAL INTERFACE
BETWEEN SYNCHRONOUS DATA NETWORKS

(Geneva, 1980)

1 General

1.1 This Recommendation sets out the fundamental parameters of a transmission scheme that should be used
for 48-kbit/s data signalling rate for interworking of networks that make use of the following structures:

a) 8-bit envelope (see Explanatory Notes 1 and 2 of Recommendation X.50);

b) 10-bit envelope (see Explanatory Note 3 of Recommendation X.50); in the case where at least one of
the networks is structured according to a).

1.2 For interworking between two networks both of which utilize the 10-bit envelope structure as identified in
§ 1.1 b) above, Recommendation X.51 bis will apply.

1.3 Paragraph 2 of this Recommendation deals with the basic parameters which shall be used in any
application of this Recommendation and, in particular, for interworking between two networks, both of which
utilize the 8-bit envelope structure.

14 Paragraph 3 of this Recommendation, in addition to § 2, applies to the interworking of networks with
different envelope structures.

1.5 The use of the status bit, in addition to the indication given in this Recommendation, should comply with
Recommendation X.21 and X.21 bis, together with Recommendation X.71 for connections using decentralized
signalling and with Recommendation X.60 for connections using common channel signalling.

2 Transmission scheme

2.1 The gross bit rate of 64 kbit/s should be standardized for international links.

2.2 The signal element of the 64-kbit/s channel should be assembled in 8-bit envelopes in which bit 1 is the
F bit, bits 2-7 are information bits and bit 8 is the status bit S.

2.3 The use and the value to be assigned to the F bits of the 8-bit envelopes are under study.

3 Interworking of networks with different envelope structures

The problem of interworking of networks with different envelope structures should be further studied
taking into account the recommendations in § 4 of Recommendation X.50.
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Recommendation X.51

FUNDAMENTAL PARAMETERS OF A MULTIPLEXING SCHEME FOR THE
INTERNATIONAL INTERFACE BETWEEN SYNCHRONOUS DATA
NETWORKS USING 10-bit ENVELOPE STRUCTURE

(Geneva, 1976, amended at Malaga-Torremolinos, 1984)

The CCITT,

considering

(a) that Recommendation X.50 sets out the fundamental parameters for a multiplexing scheme for the
interworking of networks where at least one makes use of the 8-bit envelope structure or of the four 8-bit
envelopes grouping,

(b) that there is a requirement for a multiplexing scheme for the interworking between two networks
where both use 10-bit envelope structure,

unanimously declares the view

that the following fundamental parameters shall be used between networks using the 10-bit envelope
structure.
1 Gross bit rate

For transmission on the international link the multiplexed bit stream shall have a gross bit rate of
64 kbit/s. The fundamental multiplex structure shall have a gross bit rate of 60 kbit/s and shall utilize padding
techniques for transmission on the 64 kbit/s international bearer.

2 Fundamental multiplex

For the fundamental multiplexing of information bearer channels, the following applies:

2.1 The signal elements of each individual channel shall be assembled in 10-bit envelopes, in which bit 1 is a
status bit (see Note), bit 2 is an envelope alignment bit, and bits 3-10 are information bits, as in Figure 1/X.51.

10-bit envelope

f

-
~
w
»~

]
5 s 7 8 ) 1o'I

1 I | | I I |
S A Information bits
| 1 | |

CCITT-36 710

FIGURE 1/X.51

The addition of the status and the envelope alignment bits results in a 25% increase in bit rate, so that the
bearer channel rates are:

12.0 kbit/s for the 9.6-kbit/s data signalling rate;
6.0 kbit/s for the 4.8-kbit/s data signalling rate;
3.0 kbit/s for the 2.4-kbit/s data signalling rate;

750 bit/s for the 600-bit/s data signalling rate.

Note — A status bit S bit is associated with each envelobe and in conjunction with the associated 8-bit
data byte conveys call control information (cf. Recommendations X.21, X.21 bis, X.60, X.71 and X.50).
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2.2 A 10-bit envelope interleaved structure shall be used.

2.3 These interleaved envelopes will appear on the 60 kbit/s fundamental multiplex as follows:
— 12.0-kbit/s channels will repeat every 5th envelope;
—  6.0-kbit/s channels will repeat every 10th envelope;
—  3.0-kbit/s channels will repeat every 20th envelope;
— 750-bit/s channels will repeat every 80th envelope.

2.4 Both structures suitable for handling homogeneous (with respect to bearer rates) mixes of bearer channels
and structures suitable for handling heterogeneous mixes of bearer channels are required, with the constraint that
the division of any 12-kbit/s bearer channels of the multiplex shall be homogenous providing either two 6-kbit/s,
four 3-kbit/s or sixteen 750-bit/s bearer channels.

3 Method of framing

3.1 Overall structure

The residual 4-kbit/s capacity obtained by carrying the fundamental 60-kbit/s multiplex on the 64-kbit/s
bearer shall be distributed so that a padding bit is inserted after each group of 15 bits from the fundamental
multiplex (see also Figure 2/X.51).

0 640 1280 1920 2560

Sub frame 1 Sub frame 2 Sub frame 3 Sub frame 4

1 frame = 2560 bits (40 ms)

Padding bits
S,A O 00,0,0,0,0,5,A,0,0,0,,0,0,00,0 S.A,D‘U,D,D,D.D,DAD P(S,A,D,0,0,0,0,0,60;
Envelope 1 |, Env‘elolpe 2 P Envelope 3 Envelope 4 _
1t
0 40 40 0
X
| | |

[ Padding bits in 1 frame (160) R

le » CCITT-42 202

X = Justification bit(s) (—,0,00) 0, 1, 2 bits

FIGURE 2/X.51

Multiplex frame structure

The frame length shall be 2560 bits in the case of a synchronized bearer, i.e. 2400 bits or 240 envelopes
from the fundamental multiplex interleaved with 160 padding bits.

When justification is used (for national purposes) in the case of a non-synchronized bearer the last
padding bit in the frame can be deleted or an extra padding bit added when needed, resulting in a variable frame
length of 2560 + 1 bit. (This can allow a maximum speed tolerance of approximately + 4 parts in 10%)

The padding bits shall contain the framing pattern, justification service digits and housekeeping signalling
(alarms, etc.).
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3.2 Framing

3.2.1  Frame alignment patterns

The frame alignment method is based on the use of 4 equidistantly distributed frame alignment patterns
written into the padding bits, dividing the frame into 4 subframes. Each subframe alignment pattern starts with
the 14-bit pattern:

11111001101010

followed by a 2-bit subframe identifier unique to the subframe, i.e.:

SF1 = 00, SF2 = 01, SF3 = 10, SF4 = 11.

3.2.2  Framing strategy

3.2.2.1 Loss of frame alignment

The criterion for loss of frame alignment shall be three consecutive frame alignment patterns including
subframe identifier in error.

The frame alignment shall also be considered lost if the first received frame alignment pattern including
subframe identifier after reframing is in error.

3.2.2.2 Reframing

The criterion for reframing shall be the detection of one valid frame alignment pattern.

3.2.2.3 Reframing procedure

After loss of frame alignment:
— the outgoing envelopes shall be set to all ones,
— the state shall be signalled to the distant end, and

— a parallel hunt for a valid frame alignment pattern shall be started.

After a valid frame alignment pattern is found:

— the two following padding bits shall be accepted as subframe identifiers and be used to set the frame
and subframe counter(s) as applicable,

— the blocking of the outgoing data channels shall be removed, and

— the signalling of out of frame alarm to the distant end shall be terminated.

4 Justification

The 64-kbit/s bearer carrying the 10-bit envelope multiplex normally shall be locked to the data stream
and therefore justification on international links is not required. However, justification could be required for
national purposes. To achieve this, plus minus justification shall be used in which four repeated justification
service signals occupy the 3 bits immediately following each subframe identifier. The last padding bit of the frame
is used as a justification digit.

The repeated justification service signals are:

010 no justification (i.e. one padding bit at end of frame),

100 one justification bit has been added (i.e. two padding bits at end of frame),

001 the justification bit has been deleted (i.e. no padding bit at end of frame).

In evaluating the signals in one frame a majority decision of the four received signals is used. In case of
no majority, no justification shall be assumed.

If framing is lost, no justification shall be assumed before reframing has occurred.
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5 Housekeeping signals and functions

The padding bits not used for framing and justification shall be available for housekeeping information
signals, for both international and national use. The definition and allocation of some of the available
housekeeping bits is left for further study. The following allocation is recommended.

5.1 International housekeeping bits

Eight bits A, B, C, D, E, F, G, and H (cf. Recommendation X.50) are allocated for international
housekeeping signals.

The bit A is used to convey to the distant end alarm indications detected at the local end corresponding
to:

— absence of incoming pulses,

— loss of frame alignment,

and the bit A shall be assigned such that:
— A equals 1 means no alarm,
— A equals 0 means alarm.

The other bits B, C, D, E, F, G and H are reserved to convey further international housekeeping signals.
The exact use is under study. Pending the result of the study these bits shall be set to binary 1.

5.2 Cyclic error-control

A cyclic error-control (cf. Recommendation V.41) to be used end-to-end on the international 64-kbit/s link
is recommended but not mandatory. The multiplex frame (2560 bits) is divided modulo 2 by the polynomial
X% + x'2 + x° 4+ 1 and the resulting reminder (16 bits), the check bits, are sent in the next frame, 4 bits in each
subframe. An error is detected at the receiving end by comparing the check bits generated locally, by dividing the
received multiplex frame with the same polynomial, and the check bits received in the following frame. The error
detection shall be blocked in the out-of-frame state.

5.3 National housekeeping signals

A total of 48 housekeeping bits, 12 in each subframe, remains for national housekeeping signals, of which
the following are foreseen:

Network Status . . . . . o o o ot e e e e e e e e e e e e e e e 1-4 bits
Multiplex channel allocation (depending on number of speed classes and coding) . .. ... .. 5-10 bits
Internal and external alarms . . . . . . . . . .. ... e 1-4 bits

These signals could possibly be extended for international use. Housekeeping bits not used in one network
shall be set to binary 1.

6 Allocation and use of padding bits (40 bits) in one subframe (640 bits) for framing, justification and
housekeeping

The allocation of padding bits in one subframe numbered P1 to P40 is described below and shown in
Figure 3/X.51.

P1-P4 International housekeeping bits A, B, C, and D

(cf. Recommendation X.50)
P5-P8 Error check bits . . . . . . . . . . e 4 bits
P9-P20 National housekeeping bits . . . . . . . . . . .. .. .. L e 12 bits
P21-P34 Framing pattern . . . . . . . . ... L e e e 14 bits

Code 11111001101010

P35-P36 Subframe identifier . . ... ... .. ... .. ... ... . .0 ... e 2 bits
Code 00, 01, 10 or 11 '
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For P37-P40 two alternatives exist:

I — Synchronous transmission bearer
P37-P40 International housekeeping bits E, F, G and H

(cf. Recommendation X.50)

i

II — Asynchronous transmission bearer

P37-P39 Justification service signals . . . . .. ... ... . ... ... ... .. e e e e e 3 bits
Code 001, 010, 100
P40(P41) Justification bit(s) 0, 1, 2 bit(s)
Code —, 0, 00
Only the justification bit(s) in the last subframe (SF4) is used for justification.
A . P20 — e
IH
IH EC NH F SF J X
T4 a4 12 o 14 T2 3 1
IH = international housekeeping 4+4 bits cerrr-42210
EC = error-control 4 bits
NH = national housekeeping 12 bits
F = frame alignment pattern 14 bits
SF = subframe identifier 2 bits
J = justification service signals 3 bits
X = justification bit 1 bit
FIGURE 3/X.51

Allocation of padding bits in one subframe (40 bits)

7 Transmission of the 48 kbit/s user data signalling rate

Generally, Recommendation X.51 bis applies.

Optionally, on bilateral agreement, the scheme described in this Recommendation may be applied also to
transmit the 48 kbit/s user data signalling rate. Using this option, the bearer channel rate of the fundamental
multiplex described in § 2 becomes 60 kbit/s, permitting only one single channel to be conveyed.
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Recommendation X.51 bis

FUNDAMENTAL PARAMETERS OF A 48-kbit/s USER DATA SIGNALLING RATE
TRANSMISSION SCHEME FOR THE INTERNATIONAL INTERFACE BETWEEN
SYNCHRONOUS DATA NETWORKS USING 10-bit ENVELOPE STRUCTURE

(Geneva, 1980)

The CCITT,

considering

that there is a requirement for a 48-kbit/s user data signalling rate transmission scheme for the
interworking between two networks where both use 10-bit envelope structure,

unanimously declares the view

that the following fundamental parameters shall be used in the transmission scheme to carry the 48-kbit/s
user data signalling rate between networks using the 10-bit envelope structure.

1 Transmission scheme
1.1 The gross bit rate of 64 kbit/s should be standardized for international links.

1.2 The signal elements of the 48-kbit/s channel shall be assembled in 10-bit envelopes, in which bit 1 is a
status bit, bit 2 is an envelope alignment bit, and bits 3-10 are user data information bits as in Figure 1/X.51 bis.

10-bit envelope

A 4

1 2 3 4 5 6 7 8 9 10

| !
S A | |i\formaltion bi'is

CCITT-36 710

FIGURE 1/X.51 bis

1.3 The basic transmission scheme consists of consecutive 10-bit envelopes interleaved with padding bits
occurring every 16th bit. Looking at a group of 32 consecutive bits of the 64-kbit/s bit stream containing
3 envelopes with 24 user data bits D, and numbering the bits starting with the S bit of envelope 1, the padding
bits P shall be inserted in the bit positions 16 and 32 as in Figure 2/X.51 bis.

DP*SADDDDDDDDSADDDP*DDDDDSADDDDDDDDPSA

3!32|‘ 2 3 6 5 6 7 B 910 n 121311.1516 17 18 192021[223242526272829303132 1 2

Envelope 1 Envelope 2 Envelope 3

— e

g
CCITT-35 720

»
>t

v
'y

* Padding bits
FIGURE 2/X.51 bis
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14 The padding bits shall carry a simple framing pattern that shall be used to identify the envelopes, within
the 64-kbit/s stream.

A tentative proposal for such a simple framing pattern would be the following:
i)  the padding bit in the position 16 of Figure 2/X.51 bis is set to binary 0;
ii) the padding bit in the position 32 of Figure 2/X.51 bis is set to binary 1.

Note — Other more complex framing patterns, which allow the use of padding bits for such functions as,
for example, housekeeping signalling or justification in the national network, are for further study.

1.5 The framing strategy is for further study.

1.6 The use of the framing pattern to monitor the error rate in the transmission path, which will be optional,
is for further study.

1.7 The envelope alignment bit shall carry a pattern of alternating binary 0 and binary 1 in consecutive
envelopes, i.e. the pattern on the A bits in Figure 2/X.51 bis can be either 010 or 101.

Note — Other patterns on the A bits, e.g. “all zeros” or “all ones” could be used for alarm signals from
the distant end and this is for further study.

1.8 The use of the status bit should comply with Recommendations X.21 and X.21 bis, together with Recom-
mendation X.71 for connections using decentralized signalling, and with Recommendation X.60 for connections
using common channel signalling.

Recommendation X.52

METHOD OF ENCODING ANISOCHRONOUS SIGNALS INTO A SYNCHRONOUS
USER BEARER?"

(Geneva, 1980)

The CCITT,

considering that
(a) Recommendation X.1 defines the user classes of service in public data networks;
(b) Recommendation X.2 defines the international user facilities in public data networks;

(¢) Recommendations X.21 and X.21 bis define the interface between data terminal equipment (DTE) and
data circuit-terminating equipment (DCE) for synchronous operation;

(d) Recommendations X.50 and X.51 define the multiplexing scheme for the international interface
between synchronous data networks;

(¢) Recommendations X.60, X.61 and X.71 define the signalling system on international circuits between
synchronous data networks;

(f) some circuits implementing synchronous data networks also will connect to those networks DTEs
operating in user classes of service 1 and 2;

D This Recommendation is only valid for interworking between synchronous data networks. For the interworking between
anisochronous data networks the Series R Recommendations will apply.
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unanimously declares the following view:

1 Scope

1.1 In the case where two synchronous data networks offer service for DTEs in user classes of service 1 and 2,
the transfer of the anisochronous signals between the networks shall be performed using a synchronous user
channel of 600 bit/s in the standardized multiplexing schemes given in Recommendations X.50 and X.51 if one or
both of the networks nationally use the synchronous user channel of 600 bit/s.

1.2 In the case where two synchronous data networks offer service for DTEs in user classes of service 1 and 2
but do not provide the 600-bit/s rate, the transfer of the anisochronous signals between those two networks shall
be performed using a synchronous user channel of 2400 bit/s in the standardized multiplexing schemes given in
Recommendations X.50 and X.51.

1.3 The method of encoding signals from DTEs in user classes of service 1 and 2 into the synchronous bearer
shall be independent of the multiplexing scheme used.

1.4 The method of encoding shall be as defined in this Recommendation.

2 Encoding method

The encoding method implies that characters generated by DTEs in user classes of service 1 and 2 in
accordance with Recommendation X.1 are transferred on international links as characters on a synchronous user
channel, i.e. the transfer of characters on a synchronous user channel shall include the start signal as well as the
stop signal with the following convention:

start polarity = binary zero;

stop polarity = binary one.
Between any two characters on synchronous user channel the value of the bits shall be binary one.

The encoder and decoder shall be implemented in such a way that continuous start polarity (as well as
continuous stop polarity) generated by a DTE can be transferred.

On the multiplexed link there need not be any relation between characters and envelopes.

The encoder shall be implemented in such a way that the time delay between the reception of a character
at nominal speed and the start of sending the character on a synchronous user channel is less than 1 bit at the
data signalling rate of the synchronous user channel used.

t t4 ty

7 3

Nominal speed

\\\ “\\ \\\ “\\
Se N Se LIEEN
~ (R N ~ N
~ N ~ N
S~y N ~ N
N \\ AVRY N
= > b Synchronous bearer
t t t t
3 2 3
> -2 CCITT-38 290
t One character at nominal speed

t2 One character at synchronous signalling rate
t3 Time delay < 1.67 ms

FIGURE 1/X.52

Fascicle VIIL.3 — Rec. X.52 17



ANNEX A

(to Recommendation X.52)

Location of the encoder

The location of the encoder, e.g. in the DCE in question or at a control point in the network, is a national
matter. The location however will have no impact on the method described in this Recommendation.

When discussing the location of the encoder for harmonization reasons one should bear in mind that:

— in the case of a DCE located encoder, no special features for handling asynchronous signals are
needed in network components such as concentrators and multiplexers and that all maintenance
functions, subscriber line signalling scheme, local network modems, etc. implemented for the synchro-
nous user classes of service can be used without any changes;

— if the encoder is placed at a central point, the data signalling rate on the local loop can be kept at the
lowest possible rate allowing the use of a simple 2-wire modem and the sharing of conversion
equipment at the central point by a number of subscribers.

ANNEX B

(to Recommendation X.52)

Higher data signalling rates

In the case where asynchronous DTEs operating at higher data signalling rates than given in Recommen-
dation X.1 are connected to synchronous data networks, the same principle for encoding as given in the text of

this Recommendation could be used and the relationship between data signalling rate and bearer channel rate
shall be as shown in Table B-1/X.52. '

TABLE B-1/X.52

Data signalling rate Bearer channel rate
600 bit/s 2400 bit/s
1200 bit/s 2400 bit/s
2400 bit/s 4800 bit/s
4800 bit/s 9600 bit/s

Recommendation X.53

NUMBERING OF CHANNELS ON INTERNATIONAL MULTIPLEX LINKS AT 64 kbit/s

(Geneva, 1980; amended at Malaga-Torremolinos, 1984)

The CCITT,

considering that

Recommendations X.50 and X.51 define multiplexing schemes for international links at 64 kbit/s.
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unanimously declares

the following view on the numbering of the tributary channels.
Tributary data channels conveyed within a 64-kbit/s multiplex link according to Recommendations X.50
and X.51, should be identified, for operational and maintenance purposes, by the following label:
i)  One decimal digit D, indicating the multiplexing structure.
D,
D,

Note — This applies to multiplexing structures defined in Recommendation X.50 only.

1 for the 80 8-bit envelope structure (Division 2 of Recommendation X.50).

2 for the 20 8-bit envelope structure (Division 3 of Recommendation X.50).

ii) One decimal digit D, indicating the channel rate.
D, = 3, 4, 5, 6 for the rates of 600, 2400, 4800, 9600 and 48 000 bit/s re_spectively.
Note — Digits 1 and 2 are reserved for user classes of service 1 and 2.

iii) Two decimal digits, D; and D,, indicating the position “n” assigned in the frame with respect to the
first envelope of the channel considered; n < 80 for the 80 envelopes frames defined in Recommen-
dation X.50 (Division 2) and Recommendation X.51; n < 20 for the 20 envelopes frame defined in
Recommendation X.50 (Division 3).

Recommendation X.54

ALLOCATION OF CHANNELS ON INTERNATIONAL MULTIPLEX LINKS AT 64 kbit/s

(Geneva, 1980; amended at Malaga-Torremolinos, 1984)

The CCITT,

considering that

Recommendations X.50 and X.51 define multiplexing schemes for international links at 64 kbit/s,

unanimously declares

the following view on the allocation of the tributary channels.

On international links carrying data channels multiplexed at 64 kbit/s according to Recommenda-
tions X.50 and X.51, the allocation of tributary channels at rates of 0.6, 2.4, 4.8 and 9.6 kbit/s within the
multiplex frame, should be chosen, by bilateral agreement, among the configurations listed in Table 1/X.54.

Note 1 — If, on bilateral agreement, a single 48 kbit/s channel is transmitted, optionally permissible
within an X.51 multiplex frame, this configuration is numbered 00.

Note 2 — The phase number i (i = 1, ..., 5) corresponds to the set of envelopesi + 55 j =0, ..., 15
for 80 envelope frames; j = 0, ..., 3 for 20 envelope frames) of each frame. Each phase contains either one
9.6-kbit/s or two 4.8-kbit/s or four 2.4-kbit/s or sixteen 0.6-kbit/s channels.
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TABLE 1/X.54

Allocation of tributary channels
in the 64-kbit/s multiplex frame

Phase number
Configuration
number
| 2 3 4 5

00 48

01 9.6 9.6 9.6 9.6 9.6
02 9.6 9.6 9.6 9.6 4.8
03 9.6 9.6 9.6 9.6 2.4
04 9.6 9.6 9.6 9.6 0.6
05 9.6 9.6 9.6 4.8 4.8
06 9.6 9.6 9.6 4.8 2.4
07 9.6 9.6 9.6 4.8 0.6
08 9.6 9.6 9.6 2.4 2.4
09 9.6 9.6 9.6 2.4 0.6
10 9.6 9.6 9.6 0.6 0.6
11 9.6 9.6 4.8 4.8 48
12 9.6 9.6 4.8 4.8 2.4
13 9.6 9.6 4.8 4.8 0.6
14 9.6 9.6 4.8 2.4 24
15 9.6 9.6 4.8 2.4 0.6
16 9.6 9.6 4.8 0.6 0.6
17 9.6 9.6 2.4 2.4 2.4
18 9.6 9.6 2.4 2.4 0.6
19 9.6 9.6 2.4 0.6 0.6
20 9.6 9.6 0.6 0.6 0.6
21 9.6 438 4.8 4.8 4.8
22 9.6 4.8 4.8 4.8 2.4
23 9.6 4.8 4.8 4.3 0.6
24 9.6 4.8 4.8 2.4 2.4
25 9.6 4.8 4.8 2.4 0.6
26 9.6 4.8 4.8 0.6 0.6
27 9.6 4.8 2.4 2.4 2.4
28 9.6 4.8 2.4 2.4 0.6
29 9.6 4.8 2.4 0.6 0.6
30 9.6 4.8 0.6 0.6 0.6
31 9.6 2.4 2.4 2.4 2.4
32 9.6 2.4 2.4 2.4 0.6
33 9.6 2.4 2.4 0.6 0.6
34 9.6 2.4 0.6 0.6 0.6
35 9.6 0.6 0.6 0.6 0.6
36 4.8 4.8 4.8 48 4.8
37 4.8 4.8 4.8 48 2.4
38 4.8 4.8 4.8 4.8 0.6
39 4.8 4.8 4.8 2.4 2.4
40 4.8 4.8 4.8 2.4 0.6
41 4.8 438 4.8 0.6 0.6 .
42 4.8 4.8 2.4 2.4 2.4
43 4.8 4.8 24 2.4 0.6
44 4.8 4.8 24 0.6 0.6
45 4.8 4.8 0.6 0.6 0.6
46 4.8 2.4 2.4 2.4 2.4
47 4.8 2.4 2.4 2.4 0.6
48 4.8 2.4 2.4 0.6 0.6
49 4.8 2.4 0.6 0.6 0.6
50 4.8 0.6 0.6 0.6 0.6
51 2.4 2.4 2.4 2.4 2.4
52 2.4 2.4 2.4 2.4 0.6
53 2.4 2.4 2.4 0.6 0.6
54 2.4 2.4 0.6 0.6 0.6
55 24 0.6 0.6 0.6 0.6
56 0.6 0.6 0.6 0.6 0.6
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Recommendation X.55

INTERFACE BETWEEN SYNCHRONOUS DATA NETWORKS
USING A 6 + 2 ENVELOPE STRUCTURE AND SINGLE CHANNEL PER CARRIER
(SCPC) SATELLITE CHANNELS

(Malaga-Torremolinos, 1984)

The CCITT,

considering
(a) that the bearer rate recognized by the CCITT is 64 kbit/s;
(b) that 64 kbit/s satellite channels on TDMA systems are not yet operational;
(c) that 64 kbit/s channels on SCPC systems are under investigation;

(d) that for an interim period only 48, 50 or 56 kbit/s channels via a satellite will be available in many
cases;

(e) that there is a requirement to interface transmission systems using an 8-bit envelope structure with
such satellite systems,

recommends

that the fundamental parameters for a multiplexing scheme using an 8-bit envelope structure for
transmission via a 56-kbit/s SCPC satellite channel should be as described in this Recommendation.

Note — In some cases, it may be necessary to adapt between 64 kbit/s and 56 kbit/s bearer rates.

1 Gross bit rate

For transmission on the international digital satellite link, the multiplexed bit stream shall have a gross bit
rate of 56 kbit/s. On the tributary, each transmitted and received tributary data stream has the 8-bit envelope
structure as recommended by Recommendation X.50.

The adaptation to the SCPC 56-kbit/s channel is achieved:
— by suppressing the F bits (framing bits);

— by using one out of 7 S bits (status bits) for framing.

2 Fundamental multiplex

2.1 System capacity

The capacity is the same as recommended in Recommendation X.50.

Note — Further study is required to accommodate user classes 7 and 11.

22 Multiplex structure

The multiplex is based on envelopes of 7 bits.

In a 7-bit envelope, bits 1-6 are information bits of the tributary channel and bit 7 is reserved for framing
and signalling purposes (as described in Recommendation X.50) (see Figure 1/X.55).
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FIGURE 1/X.55

7-bit envelope

23 Framing pattern

One bit out of 7 S bits is used for framing purposes. The 72-bit framing pattern and the housekeeping bits
ABCDEFGH as defined in Recommendation X.50 shall be used.

The resulting framing scheme is shown in Figure 2/X.55.
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FIGURE 2/X.55

Framing scheme
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2.4 Framing strategy

2.4.1  Loss of frame alignment

The criterion for loss of frame alignment shall be the reception of 8 consecutive erroneous F bits.

242  Reframing

The criterion for reframing shall be the detection of 8 consecutive F bits.

2.43  Alarm and consequent action

When a loss of alignment is achieved:
— the outgoing signals shall be set to all ones;

— the state shall be signalled to the distant end as recommended in Recommendation X.50 via the
housekeeping bit A.

3 Adaptation between 56 kbit/s and 64 kbit/s bearers (when used)

The 6 + 2 envelope structure of the 64 kbit/s bearer is described in Recommendation X.50.

3.1 Insertion and deletion of F bits

32 Sharing of S bits between framing and signalling mechanism

a) At the transmit part:
One S bit out of 7 S bits is suppressed to be replaced by an F bit.
b) At the received part:
The F bit is suppressed and replaced by the last value of the S bit of the tributary channel.

Note — The mechanism, described above, is chosen due to the fact that the information on the S bit
changes very slowly. The process will only bring a delay of 6 bits for the signal signalling transition when the
corresponding S bit is affected.

For each channel, only one out of 7 S bits is affected.

Recommendation X.56

INTERFACE BETWEEN SYNCHRONOUS DATA NETWORKS
USING AN 8 + 2 ENVELOPE STRUCTURE AND SINGLE CHANNEL PER CARRIER
(SCPC) SATELLITE CHANNELS

(Malaga-Torremolinos, 1984)

The CCITT,

considering
(a) that the bearer rate recognized by the CCITT is 64 kbit/s;
(b) that 64 kbit/s satellite channels on TDMA systems are not yet operationa!;
(c) that 64 kbit/s channels on SCPC systems are under investigation;

(d) that for an interim period, only 48, 50 or 56 kbit/s channels via a satellite will be available in many
cases;

(e) that there is a requirement of a multiplexing scheme for the interworking between two networks where
both use 10-bit envelope structure but transmission is at a gross bit rate of 56 kbit/s, typically via an SCPC
satellite system with forward error correction.
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recommends

that the fundamental parameters for a multiplexing scheme using a 10-bit envelope structure for
transmission via a 56-kbit/s SCPC satellite channel should be as described in this Recommendation.

1 Gross bit rate

For transmission on the international digital satellite link, the multiplexed bit stream shall have a gross bit
rate of 56 kbit/s. The fundamental multiplex structure shall have a gross bit rate of 54 kbit/s and shall utilize
padding techniques for transmission on the 56 kbit/s bearer channel. On the tributary channel interface, each
transmitted and received tributary channel data stream has the 10-bit envelope structure as recommended in
Recommendation X.51. The adaptation to the SCPC 56-kbit/s channel is achieved by suppressing the A bit of
each envelope within the multiplex system.

2 Fundamental multiplex

For the fundamental multiplexing of information bearer channels, the following applies:

2.1 The signal elements of each individual channel shall be assembled in 9-bit envelopes, in which bit 1 is a
status bit (S bit) (see Note), and bits 2-9 are information bits, as in Figure 1/X.56.

9 bit envelope

1 2 3 4 S 6 7 8 9
T T ¥ T T I 1
[ Information bits
1 i 1 1 1 | |
CCITT-61060

FIGURE 1/X.56

The addition of the status bit results in a 12%% increase in bit rate, so that the bearer channel rates are:
10.8 kbit/s for the 9.6 kbit/s data signalling rate;

5.4 kbit/s for the 4.8 kbit/s data signalling rate;

2.7 kbit/s for the 2.4 kbit/s data signalling rate;
675 bit/s for the 600 bit/s data signalling rate.

Note — A status bit (S bit) is associated with each envelope and in conjunction with the associated 8-bit
data byte conveys call control information (cf. Recommendations X.21, X.21 bis, X.60, X.71 and X.50).

2.2 A 9-bit envelope interleaved structure shall be used.

2.3 These interleaved envelopes will appear on the 54 kbit/s fundamental multiplex as follows:
— 10.8 kbit/s channels will repeat every 5th envelope;
— 5.4 kbit/s channels will repeat every 10th envelope;
— 2.7 kbit/s channels will repeat every 20th envelope;
— 675 bit/s channels will repeat every 8§0th envelope.

2.4 Both structures suitable for handling homogeneous (with respect to bearer rates) mixes of bearer channels
and structures suitable for handling heterogeneous mixes of bearer channels are required, with the constraint that
the division of any 10.8 kbit/s bearer channel of the multiplex shall be homogeneous providing either two
* 5.4 kbit/s, four 2.7 kbit/s or sixteen 675 bit/s bearer channels.
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3 Method of framing

3.1 Overall structure

The residual 2 kbit/s capacity obtained by carrying the fundamental 54 kbit/s multiplex on the 56 kbit/s
bearer shall be distributed so that a padding bit is inserted after each group of 27 bits from the fundamental
multiplex (see also Figure 2/X.56).
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Yy '—*le
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X = Justification bit(s) (-, 0, 00) 0, 1, 2 bit CelTT- 42203

w

FIGURE 2/X.56

Multiplex frame structure

The frame length shall be 2240 bits in the case of a synchronized bearer, i.e. 2160 bits or 240 envelopes
from the fundamental multiplex interleaved with 80 padding units.

When justification is used (for national purposes) in the case of a non-synchronized bearer, the last
padding bit in the frame can be deleted or an extra padding bit added when needed, resulting in a variable frame
length of 2240 + 1 bit. (This can allow a maximum speed tolerance of approximately + 4.5 parts in 10%)

The padding bits shall contain the framing pattern, justification service digits and housekeeping signalling
(alarms, etc.).

3.2 Framing .

3.2.1  Frame alignment patterns

The frame alignment method is based on the use of 4 equidistantly distributed frame alignment patterns
written into the padding bits, dividing the frame into 4 sub-frames. Each sub-frame alignment pattern starts with
the 14-bit pattern:

11111001101010
followed by a 2-bit sub-frame identifier unique to the sub-frame, i.e.:

SF1 = 00, SF2 = 01, SF3 = 10, SF4 = 11.
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3.2.2  Framing strategy

3.2.2.1 Loss of frame alignment

The criterion for loss of frame alignment shall be three consecutive frame alignment patterns including the
sub-frame identifier in error.

The frame alignment shall also be considered lost if the first received frame alignment pattern including
sub-frame identifier after reframing is in error.

3.2.2.2 Reframing

The criterion for reframing shall be the detection of one valid frame alignment pattern.

3.2.2.3 Reframing procedure

After loss of frame alignment:
— the outgoing envelopes shall be set to all ones;
— the state shall be signalled to the distant end; and

— a parallel hunt for a valid frame alignment pattern shall be started.

After a valid frame alignment pattern is found:

— the two following padding bits shall be accepted as sub-frame identifiers and be used to set the frame
and sub-frame counter(s) as applicable;

— the blocking of the outgoing data channels shall be removed; and
— the signalling of out-of-frame alarm to the distant end shall be terminated.

4 Justification

The 56 kbit/s bearer carrying the 9-bit envelope multiplex normally shall be locked to the data stream, and
therefore justification on international links is not required. However, justification could be required for national
purposes. To achieve this, plus/minus justification shall be used in which four repeated justification service signals
occupy the 3 bits immediately following each sub-frame identifier. The last padding bit of the frame is used as a
justification digit.

The repeated justification service signals are:

010 no justification (i.e. one padding bit at end of frame); .

100 one justification bit has been added (i.e. two padding bits at end of frame);

001 the justification bit has been deleted (i.e. no padding bit at end of frame).

In evaluating the signals in one frame, a majority decision of the four received signals is used. In case of
no majority, no justification shall be assumed.

If framing is lost, no justification shall be assumed before reframing has occurred.

5 Housekeeping signals and functions

The padding bits not used for framing and justification shall be available for housekeeping information
signals, for both international and national use. The definition and allocation of the available housekeeping bits is
left for further study.

6 Allocation and use of padding bits (20 bits) in one sub-frame (560 bits) for framing, justification and
housekeeping

The allocation of padding bits in one sub-frame numbered P1 to P20 is described below and shown in
Figure 3/X.56.
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P1-P14 Framing pattern: 14 bits
Code 11111001101010

P15-P16 Sub-frame identifier: 2 bits
Code 00, 01, 10 or 11

For P17-P20, two alternatives exist:
a) Synchronous transmission bearer
P17-P20 International housekeeping bits A, B, C and D (cf. Recommendation X.50)

b) Asynchronous transmission bearer

P17-P19 Justification service signals: 3 bits
Code 001, 010, 100
P20 In the first three sub-frames (SF1, SF2, SF3), may remain as housekeeping bits as above.

Their use is for further study.

P20(P21) In the last sub-frame (SF4), is used for justification:
Justification bit(s) ... 0, 1, 2 bit(s)

Code —, 0, 00
P1 P20

—++—+++—+ -+t

H .

E SF J X

L

14 2 3 1

CCITT- 61070
IH = International housekeeping 4 bits
F = Frame alignment pattern 14 bits
SF = Sub-frame identifier | 2 bits
J = Justification service signals / 3 bits
X = Justification or housekeeping bit / 1 bit

(depending on sub-frame) /

FIGURE 3/X.56

Allocation of padding bits in one sub-frame (20 bits)

Recommendation X.57

METHOD OF TRANSMITTING A SINGLE LOWER SPEED DATA
CHANNEL ON A 64 kbit/s DATA STREAM

(Malaga-Torremolinos, 1984)

The CCITT,

considering

(a) that the Recommendation X.1 defines the synchronous user classes of services to be provided by a
public data network;

(b) that Recommendation X.50 defines some envelope data formats which can be used in public data
networks;
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(c) that the use of a full 64 kbit/s data stream for the transmission of a single lower speed synchronous
data channel may be economically attractive in some applications, when a low cost 64 kbit/s channel is available;

(d) that for customer access to circuit switched data services in the ISDN, a method for adaption of
synchronous user data rates to a 64 kbit/s bearer rate is defined in Recommendation X.30, but that in certain
applications as mentioned under (c) a simpler method is preferred,

unanimously declares

that for networks using a 6 + 2 envelope structure, a single low speed synchronous data channel (i.e. 600,
2400, 4800, 9600 bit/s) shall be transmitted through a 64 kbit/s data stream by using the following method:

The 6 + 2 envelopes related to the low speed channel shall be repeated as many times as required to reach
the 64 kbit/s speed.

The receive end can recover the original data signal by taking out of the received 64 kbit/s stream an
envelope for every envelope period of the chosen data rate.

In the networks which transmit the 8 kHz envelope timing, no alignment circuit is required in the receiver;
in the networks not transmitting the 8 kHz timing, the alignment is obtained by transmitting an alignment pattern
in the framing bit position of each envelope. When the framing bit is not used for alignment, it is available to
transmit housekeeping information or, when this is not required, it is set to zero. Further study is needed for the
case of 8 + 2 envelope structure.

Recommendation X.58

FUNDAMENTAL PARAMETERS OF A MULTIPLEXING SCHEME
FOR THE INTERNATIONAL INTERFACE BETWEEN SYNCHRONOUS
NON-SWITCHED DATA NETWORKS USING NO ENVELOPE STRUCTURE

(Melbourne, 1988)

The CCITT

considering

(a) that Recommendation X.50 sets out the fundamental parameters for a multiplexing scheme for the
interworking of networks where at least one makes use of the 8-bit envelope structure or of the four 8-bit
envelopes grouping;

(b) that there is a requirement for a multiplexing scheme for the interworking between two networks
where both use non-envelope structured data,
unanimously declares the view

that the following fundamental parameters shall be used between networks using no envelope structures.

1 Gross bit rate

For transmission on the international link the aggregate bit stream shall have a gross bit rate of 64 kbit/s.

2 Tributary channel bit rates

The following tributary channel bit rates are supported:
— 2.4 kbit/s
— 4.8 kbit/s
— 9.6 kbit/s
— 19.2 kbit/s

Other bit rates are not excluded.
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3 Multiplex scheme
The multiplex scheme is shown in Figure 1/X.58. The frame length is 640 bit. The frame duration is 10 ms.

Tributary channel data is grouped in octets and appears in slots An through Fn. Slots Sn contain synchronization
octets. Slots Tn contain service octets.

160 bits = 20 octets

St | A1 | Bl |C1|Dl |El |F1|B2|A2 D2|C2|F2|E2|A3|B3|C3|D3|E3|F|TIl

S2 | B4 | A4 |[D4 | C4 | F4 | E4 | A1 | Bl |Cl {Dl |El [ F1 | B2 | A2 (D2 |C2 | F2 | E2| T2

S3 | A3 | B3 | C3 |D3|E3|F3|B4|A4|D4|C4 | F4|E4|A1{B1I |Cl|D1|El|Ft|T3

S4 | B2 |A2 ([D2|C2 | F2 | E2|A3 | B3 |C3|D3|E3|F3 (B4 | A4 | D4|(C4|F4 | E4| T4

FIGURE 1/X.58

Multiplex scheme

3.1 Data octets

One frame contains 72 data octets. Thus the multiplex stream can cupport
24 channels of 2.4 kbit/s, or
12 channels of 4.8 kbit/s, or
6 channels of 9.6 kbit/s, or
3 channels of 19.2 kbit/s, or
combinations thereof.

The allocation of individual octets to a tributary channel is detailed below.

3.1.1 2.4 kbit/s

2.4 kbit/s tributary channels employ 1 out of 24 data octets. A 2.4 kbit/s channel will thus be allocated to
all slots with the same identifier, i.e. identification letter and identification digit (e.g. Al).

3.1.2 4.8 kbit/s

4.8 kbit/s tributary channels employ 1 out of 12 data octets. A 4.8 kbit/s channel will thus be allocated to
all slots with the same identification letter in the range A-F and two different identification digits 1 and 3 or 2
and 4 (e.g. B1 and B3).

3.1.3 9.6 kbit/s
9.6 kbit/s tributary channels employ 1 out of 6 data octets. A 9.6 kbit/s channel will thus be allocated to

all slots with the same identification letter in the range A-F and four different identification digits 1, 2, 3 and 4
(e.g. D1, D2, D3 and D4).

3.1.4  19.2 kbit/s
19.2 kbit/s tributary channels employ 1 out of 3 data octets. A 19.2 kbit/s channel will thus be allocated to

all slots with two different identification letters from the range A-F: A and D or B and E or C and F, and four
different identification digits 1, 2, 3 and 4 (e.g. C1, F1, C2, F2, C3, F3, C4 and F4).

Fascicle VIII.3 — Rec. X.58 29



3.1.5  Other bit rates

For other bit rates no allocation of octets io a tributary channel is specified. From the scheme in
Figure 1/X.58 it can be derived that any bit rate n times 2.4 kbit/s where n is 1 through 24 can be supported.
Detailed allocation schemes should be specified by bilateral agreement.

3.2 Synchronization octets

One frame contains 4 synchronization octets. These contain fixed bit patterns as follows:
S1 = 27 = 00100111

S2 = 1B = 00011011

S3 = 05 = 00000101

S4 = 35 = 00110101
33 Service octets

The octets T1 through T4 are available for housekeeping information signals.
The following allocation is recommended but not mandatory.

Octet T1 contains eight bits, A, B, C, D, E, F, G and H (cf. Recommendation X.50). Bit A is the first bit
transmitted.

The bit A is used to convey to the distant end alarm indications detected at the local end corresponding
to:

— absence of incoming pulses,

— loss of frame alignment,

and that bit A shall be assigned such that:
— A equals 1 means no alarm,
— A equals 0 means alarm.

The other bits B, C, D, C, F, G and H are reserved to convey further international housekeeping signals.
The exact use is under study. Pending the result of the study these bits shall be set to binary 1.

The/ octets T2 through T4 are reserved for national use and shall be set to binary 1 on an international

/

4 Frfime synchronization

link.

Frame synchronization is obtained by the receiving multiplexer during normal operation. No interaction
between multiplexers at both ends of the link is required for this purpose.

Recommendation X.60

COMMON CHANNEL SIGNALLING FOR CIRCUIT SWITCHED DATA APPLICATIONS

(Geneva, 1980)

The CCITT,

considering

(a) that public networks providing circuit-switched data transmission services are being established in
various countries;

(b) that common channel signalling offers advantages when used for interexchange signalling in digital
circuit-switched telecommunication networks;

(c) that a need has been established for a standardized common channel signalling system, known as
CCITT Signalling System No. 7, for use in international and national applications in single service and
multiservices digital networks;
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(d)

that Signalling System No. 7 has been defined with a functional structure clearly separating:
the Message Transfer Part, common for all services and applications, and

User Parts for different services and applications, and in particular, the Data User Part for
circuit-switched data applications,

unanimously declares the view

that common channel signalling for international circuit-switched data applications be in accordance with
Signalling System No. 7, i.e.:

)

if)

that the data service call control related elements of the signalling system be as specified for the Data
User Part in Recommendation X.61,

that the message transfer related elements of the signalling system be as specified for the Message
Transfer Part in Recommendations Q.701-Q.707.

Note I — Signalling System No. 7 including the Data User Part offers a basis for definition of common
channel signalling for national data applications.

Note 2 — The implications of the use of the signalling system in multiservices networks and [ntegrated
Service Digital Networks (ISDN) providing circuit-switched data services have not yet been fully studied.

Recommendation X.611

SIGNALLING SYSTEM No. 7 — DATA USER PART

(Former Recommendation X.60, Geneva, 1976
amended at Geneva, 1980, and Malaga-Torremolinos, 1984)

TABLE OF CONTENTS

1 Functional description of the signalling system
1.1 General
1.2 Data User Part
1.3 Message Transfer Part
2 General function of data signalling messages, signals, indicators, codes and conditions
2.1 Signalling messages
2.2 Service information
23 Signalling information transferred in the signalling messages
2.4 Data channel signalling condition

) This Recommendation appears in the Series Q Recommendations as Recommendation Q.741.

Fascicle VIII.3 — Rec. X.61 31



3 Formats and codes

3.1 Basic format characteristics
3.2 Label
33 Formats and codes for call and circuit related messages
34 Formats and codes for facility registration and cancellation messages
35 Data channel signalling conditions
4 Basic call control and signalling procedures
4.1 General
4.2 Overall call set-up and clear-down procedures
4.3 Normal switching procedures
44 Detailed signalling procedures under normal conditions
4.5 Call handling in abnormal conditions
5 Additional call control and signalling procedures
51 General
5.2 Closed user group facilities
53 Bilateral closed user group facilities
5.4 Calling line identification
5.5 Called line identification
5.6 Redirection of calls
5.7 Connect when free and waiting allowed
5.8 Reverse charging and reverse charge acceptance
5.9 Manual answer
5.10 R'POA selection
5.11 Network identification utilities
6 Signalling performance and traffic characteristics in data applications
6.1 Signalling reliability
6.2 Message transfer times
6.3 Data signalling traffic models

Appendix I — Examples of signalling traffic characteristics

1 Functional description of the signalling system

1.1 General

Use of Signalling System No. 7 for call control or for facility registration and cancellation signalling for
circuit-switched data transmission services requires:

— application of Data User Part (DUP) functions, in combination with
— application of an appropriate set of Message Transfer Part (MTP) functions.
A general description of the signalling system is given in Recommendation Q.701. That Recommendation

also defines the division of functions and the requirements of interaction between the Message Transfer Part and
the Data User Part.

1.2 Data User Part

The Data User Part specified in this Recommendation defines the necessary call control, and facility
registration and cancellation related elements for international common channel signalling by use of Signalling
System No. 7 for circuit-switched data transmission services. As regards call control and signalling procedures for
international user facilities and network utilities, refer to Recommendation X.300.
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The signalling system meets all requirements defined by CCITT concerning service features, user facilities
and network utilities for circuit-switched data transmission services.

It can be used to control switching of various types of data circuits, including satellite circuits, to be used
in worldwide circuit-switched data connections. It is designed for both-way operation of data circuits.

The signalling system is suitable for national circuit-switched data applications. Most data signalling
message types and signals specified for international use are also required in typical national data applications. In
addition to these, national data applications typically require additional types of signals; such requirements that
have been identified are already provided for. The system provides ample spare capacity to cater for further
additions of new message types and signals should such a need arise.

The label structures specified for data signalling messages require that all exchanges using the signalling
system are allocated codes from code plans established for the purpose of unambiguous identification of signalling
points, see Recommendations Q.701 and Q.704. The principles to apply to the international signalling network are
specified in Recommendation Q.708.

1.3 Message Transfer Part

The Message Transfer Part of Signalling System No. 7 is specified in separate Recommendations. An
overview description of the Message Transfer Part is contained in Recommendation Q.701.

The Message Transfer Part defines a range of functions by which different signalling modes and different
signalling network configurations may be realized. Any application of Signalling System No. 7 requires that an
appropriate selection of these functions is applied depending on the intended use of the system and the
characteristics of the telecommunications network concerned.

2 General function of data signalling messages, signals, indicators, codes and conditions
This paragraph describes general functions of data signalling messages, signals, indicators, codes and
conditions which are used to set up a call, to control user facilities and to control and supervise a circuit. The

requirements relating to the use of the signalling messages and their signalling information content are specified in
§§ 3, 4, and 5.

2.1 Signalling messages

2.1.1  Call and circuit related messages

Call and circuit related messages are used to set up and clear a call or control and supervise the circuit
state.

2.1.1.1 Address message
A message sent in the forward direction, containing signalling information required to route and connect

the call to the called user. This message contains address information, class of service information, etc., and may
also contain additional information such as, for example, calling line identity.

2.1.1.2 Calling line identity message
A message sent in the forward direction, containing the calling line identity or the originating network

identity. This message is sent subsequently to an address message, which does not contain the calling line identity,
when requested by the destination network.

2.1.1.3 Call accepted message
A message sent in the backward direction, containing information to indicate that connection of the call is

allowed by the destination exchange. It may also contain additional information such as, for example, called line
identity.
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2.1.1.4 Call rejected message
A message sent in the backward direction containing a signal to indicate the cause of the failure of the call
set-up as the response to the address message and initiating clearing of the call. The call rejected message will be

sent as either the first response, or the second response after sending the call accepted message when the call fails
to be completed at the destination exchange, e.g. because no call accepted signal was received from the called user.

2.1.1.5 Clear message

A message sent in either direction, containing information about the clearing of the call.

2.1.1.6 Circuit state message

A message sent in either direction, containing signals to control and supervise a circuit.

2.1.2  Facility registration and cancellation related messages
Facility registration and cancellation related messages are used to exchange information between origi-

nating and destination exchanges to register and cancel information related to user facilities. The exchange of this
type of message is generally not associated with a call between two users.

2.1.2.1 Facility registration/cancellation request message
A message sent in the forward direction to register or cancel a user facility. This message contains

information which identifies the user requesting facility registration or cancellation and information relating to the
facility concerned.

2.1.2.2 Facility registration/cancellation request accepted message

A message sent in the backward direction, containing information that registration or cancellation is
completed or accepted at the destination exchange.

2.1.2.3 Facility registration/cancellation request rejected message

A message sent in the backward direction, containing information that the registration or cancellation is
not completed or accepted at the destination exchange with information indicating a reject cause.

2.2 Service information

The service information provides the highest level of discrimination between different sets of signalling
messages. It contains the following components.

2.2.1  Service indicator

Information used to identify the User Part to which the signalling message belongs.

2.2.2  National indicator

Information used for discrimination between international and national messages. In case of national
messages, it may for example aiso be used for discrimination between different label alternatives for national use.

2.3 Signalling information transferred in the signalling messages

2.3.1  Label components

In the case of call and circuit related messages, the label is used for message routing and, in general, for
identification of the data circuit selected for the call. In the case of facility registration and cancellation messages,
the label only provides a message routing function. The standard label structure consists of the following
components.
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2.3.1.1 Destination point code

Information identifying the signalling point to which the message is to be routed.

2.3.1.2 Originating point code

Information identifying the signalling point from which the message has been originated.

2.3.1.3 Bearer identification code

Information identifying the 64 kbit/s bearer among those interconnecting the destination point and
originating point.
2.3.1.4 Timeslot code

Information identifying the submultiplexed circuit at a lower bit rate on the 64 kbit/s bearer which is itself

identified by the bearer identification code.

2.3.2  Message format identifiers

2.3.2.1 Heading

Information discriminating, as applicable, between different groups of individual types of messages within
the set of messages identified by the service information. The heading is split into two levels. The first level
discriminates between different message groups. The second level either discriminates between different message
types or contains a signal.

2.3.2.2 Field length indicator

Information associated with and indicating the length of a variable length field.

2.3.2.3 Field indicator

Information associated with and indicating the presence or absence of an optional field.

2.3.3  Basic call set-up address information

2.3.3.1 Address signal

A signal containing an element of a Data Country Code (DCC), Data Network Identification
Code (DNIC) or a data number.
2.3.3.2 Destination address

Information sent in the forward direction consisting of a number of address signals indicating the
complete data number of the called user.

2.3.4  Basic call set-up indicators

2.3.4.1 National/international call indicator

Information (for national use only) sent in the forward direction indicating whether the call is a national
or international call. In the destination network, it may for example be used in connection with user facilities
requiring separate handling of international calls.

2.3.42 DCC/DNIC indicator

Information (for national use only) sent in either direction, associated with a data number, indicating
whether the DCC/DNIC is included in that data number.
2.3.4.3 Alternative routing indicator

Information sent in the forward direction indicating that the call has been subjected to an alternative
routing and which may be used to prevent the call being set up over an alternative route more than once.

Note — This signal is provided provisionally, and will be subject to change when the necessary network
capabilities for routing have been determined.
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2.3.4.4 User class indicator
Information sent in the forward direction, indicating the user class of service of the calling user. This

indicator may be used to determine the type of interexchange data circuit to be selected and to verify that the
calling and called users belong to the same user class.

2.3.5  Basic call set-up response signals

2.3.5.1 Call accepted signal

A signal sent in the backward direction, indicating that the call can be completed. At the originating
exchange, it results in preparing for data path through-connect and charging.

2.3.5.2 Transit through-connect signal

A signal sent in the backward direction, specifically provided for interworking with decentralized
signalling (see Recommendation X.80), indicating that the call can be completed and that through-connection of
transit exchanges using decentralized signalling may take place.

2.3.5.3 Network failure signal

A signal sent in the backward direction indicating that the call cannot be completed because of a
temporary fault condition within the network, e.g. expiry of a time-out or line fault. At the originating exchange it
results in sending a no connection call progress signal to the calling user and clearing the call.

2.3.5.4 Number busy signal

A signal sent in the backward direction, indicating that the call cannot be completed because the called
user’s access line to the exchange is engaged in another call. At the originating exchange it results in sending a
number busy call progress signal to the calling user and clearing the call.

2.3.5.5 Access barred signal

A signal sent in the backward direction, indicating that the call cannot be completed because a user facility
prevents connection of the call to the called user, e.g. as a result of failure of a closed user group validation check.
At the originating exchange, it results in sending an access barred call progress signal to the calling user and
clearing the call.

2.3.5.6 Changed number signal

A signal sent in the backward direction, indicating that the call cannot be completed because the called
number has been changed recently. At the originating exchange, it results in sending a changed number call
progress signal to the calling user and clearing the call.

2.3.5.7 Not obtainable signal
A signal sent in the backward direction, indicating that the call cannot be completed because the called

number is not in use or assigned. At the originating exchange, it results in sending a not obtainable call progress
signal to the calling user and clearing the call.

2.3.5.8 Out of order signal

A signal sent in the backward direction, indicating that the call cannot be completed because either the
called user’s terminal or the called user’s access line is out of service or faulty. At the originating exchange, it
results in sending an out of order call progress signal to the calling user and clearing the call.

2.3.5.9 Controlled not ready signal

A signal sent in the backward direction, indicating that the call cannot be completed because the called
user’s terminal is in a controlled not ready condition. At the originating exchange, it results in sending a controlled
not ready call progress signal to the calling user and clearing the call.
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2.3.5.10  Uncontrolled not ready signal

A signal sent in the backward direction, indicating that the called user’s terminal is in an uncontrolled not
ready condition. At the originating exchange, it results in sending an uncontrolled not ready call progress signal to
the calling user and clearing the call.

23.511  DCE power off signal

A signal sent in the backward direction, indicating that the called user’s DCE is switched off. At the
originating exchange, it results in sending a DCE power off call progress signal to the calling user and clearing the
call.

2.3.5.12  Network fault in local loop signal

A signal sent in the backward direction, indicating that a fault has been detected in the local access
connection for the called user. At the originating exchange, it results in sending a network fault in local loop call
progress signal to the calling user and clearing the call.

2.3.5.13  Call information service signal

A signal sent in the backward direction, indicating that the called terminal is not available for reasons
which have been indicated to the information service, and which are not covered by another specific signal. At the
originating exchange, it results in sending a call information service call progress signal to the calling user and
clearing the call.

2.3.5.14  Incompatible user class of service signal

A signal sent in the backward direction, indicating that the called user’s terminal is incompatible with the
characteristics of the calling user’s terminal, e.g. different user class of service. At the originating exchange, it
results in sending an incompatible user class of service call progress signal to the calling user and clearing the call.

2.3.5.15  Network congestion signal

A signal sent in the backward direction, indicating that the call cannot be completed because of temporary
congestion or temporary fault conditions encountered on the route to the called customer. At the originating
exchange this signal results in sending a network congestion call progress signal to the calling user and clearing the
call.

2.3.5.16  Degraded service signal

A signal sent in the backward direction, indicating that a part of the network, due to faulty conditions, has
a very much reduced grade of service, which is likely to persist for some time. At the originating exchange, it
results in sending a long-term network congestion call progress signal to the calling user and clearing the call.

2.3.5.17  Charge/no charge indicator
Information (for national use only) sent in the backward direction that may be used to indicate that the

call should not be charged at the originating exchange.

2.3.6  Basic call clearing and circuit state signals

2.3.6.1 Circuit released signal

A signal sent in either direction indicating that the interexchange data circuit has been released.

2.3.6.2 Circuit released acknowledgement signal
A signal sent in either direction in response to the circuit released signal and indicating that the

interexchange data circuit has been released.

2.3.6.3 Reset circuit signal

-

A signal sent to return the interexchange data circuit to the idle state at both ends in situations where, due
to memory mutilation or other causes, the state of the circuit is ambiguous.
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2.3.6.4 Blocking signal

A signal sent for maintenance purposes indicating to the exchange at the other end of the interexchange
data circuit that the circuit has to be blocked for outgoing calls.

2.3.6.5 Unblocking signal

A signal sent to cancel the blocked condition at the exchange at the other end of the interexchange data
circuit caused by an earlier blocking signal.

2.3.6.6 Blocking acknowledgement signal

A signal sent in response to a blocking signal indicating that the interexchange data circuit has been
blocked.

2.3.6.7 Unblocking acknowledgement signal
A signal sent in response to an unblocking signal indicating that the interexchange data circuit has been
unblocked.

2.3.7 Additional signals relating to the closed user group facilities

2.3.7.1 Closed user group call indicator

Information sent in the forward direction and in some circumstances in the backward direction, indicating
whether or not the call involves a closed user group, whether an interlock code is included in the message and
whether or not outgoing access is allowed for the calling user.

2.3.7.2 Interlock code
Information sent in the forward direction, and in some circumstances, in the backward direction,

identifying a closed user group to which the calling user belongs.

2.3.8  Additional signals relating to the bilateral closed user group and the bilateral closed user group with outgoing
access facilities

2.3.8.1 Bilateral closed user group call indicator

"Information sent in the forward direction, indicating whether or not the call is a call within a bilateral
closed user group.

2.3.8.2 Registration request signal

A signal sent in the forward direction, indicating that facility registration is required.

2.3.8.3 Cancellation request signal

A signal sent in the forward direction, indicating that facility cancellation is required.

2.3.8.4 Registration completion signal

A signal sent in the backward direction, indicating that facility registration is completed at the destination
exchange. At the originating exchange, it results in sending a registration/cancellation confirmed call progress
signal to the calling user.

2.3.8.5 Registration accepted signal

A signal sent in the backward direction, indicating that facility registration is accepted at the destination
exchange. At the originating exchange it results in sending a registration/cancellation confirmed call progress signal
to the calling user.

2.3.8.6 Cancellation completed signal

A signal sent in the backward direction, indicating that facility cancellation is completed at the destination
exchange. At the originating exchange it results in sending a registration/cancellation confirmed call progress signal
to the calling user.
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2.3.8.7 Local index

Information sent in the forward direction and backward direction at bilateral closed user group registra-
tion. It indexes the subscriber file to identify the particular bilateral closed user group at the originating or
destination exchange.

2.3.9  Additional signals relating to the calling line identification facility

2.3.9.1 Calling line identification request indicator

Information sent in the backward direction, indicating whether or not the calling line identity should be
sent forward.

2.3.9.2 Calling line identity indicator

Information sent in the forward direction, indicating whether, and what form of, a calling line identity is
included in the message.

2.3.9.3 Calling line identity
Information sent in the forward direction, consisting of a number of address signals indicating the

(international) data number of the calling user.

2.3.10 Additional signals relating to the called line identification facility

2.3.10.1  Called line identification request indicator

Information sent in the forward direction, indicating whether or not the called line identity should be
returned.

2.3.10.2  Called line identity indicator

Information sent in the backward direction, indicating whether, and what form of, the called line identity
is included in the message.

2.3.10.3  Called line identity
Information sent in the backward direction, consisting of a number of address signals indicating the

(international) data number of the called user.

2.3.11 Additional signals relating to redirection of calls facility

2.3.11.1  Redirection request signal

A signal (for national use only) sent in the backward direction, indicating that the called user has
requested redirection of calls to another address.

2.3.11.2  Redirection address indicator

Information (for national use only) sent in the backward direction, indicating that a redirection address is
included in the message.

2.3.11.3  Redirection address

Information (for national use only) sent in the backward direction, consisting of a number of address
signals, indicating the data number to which the call is to be redirected.

2.3.11.4  Redirected call indicator

Information (for national use only) sent in the forward direction, indicating that the call is a redirected
call. This indicator is used to prevent a further redirection, if the user at the new address has also requested
redirection of calls.
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2.3.11.5  Redirected call signal
A signal sent in the backward direction, indicating that the call has been redirected to an address other

than the destination address selected by the calling user. At the originating exchange, it results in sending a
redirected call progress signal.

2.3.12 Additional signals relating to the connect when fre:"and waiting allowed facilities

2.3.12.1  Connect when free signal
A signal sent in the backward direction, indicating that the called user, having the connect when free
facility, is busy and that the call has been placed in a queue. At the originating exchange it results in sending a

connect when free call progress signal to the calling user if he has the waiting allowed facility or, if not, in sending
the number busy call progress signal and clearing the call.

2.3.13 Additional signals relating to the reverse charging and reverse charge acceptance facilities

2.3.13.1  Reverse charging request indicator

Information sent in the forward direction, indicating that reverse charging is requested by the calling user.

2.3.13.2  Reverse charge acceptance not subscribed signal
A signal sent in the backward direction, indicating rejection of the call because the called user does not

subscribe to the reverse charge acceptance facility. At the originating exchange it results in sending a reverse charge
acceptance not subscribed call progress signal to the calling user.

2.3.14 Additional signals relating to manual answer

2.3.14.1 Terminal called

A signal sent in the backward direction, indicating that the called user operates with manual answer. At
the originating exchange it results in sending a terminal called call progress signal to the calling user.

2.3.15 Additional signals relating to the RPOA selection facilities

2.3.15.1  RPOA selection indicator
Information (for national use only) sent in the forward direction, indicating whether or not the calling user

requires selection of an RPOA for international call routing at the international gateway. When RPOA selection is
required, it also indicates that a RPOA transit network identity is included in the message.

2.3.15.2  RPOA transit network identity

Information (for national use only) sent in the forward direction, identifying the requested RPOA transit
network by its DNIC.

2.3.15.3  RPOA out of order signal

A signal (for national use only) sent in the backward direction, indicating that the call cannot be
completed, because the selected RPOA transit network is not available for service. At the originating exchange, it
results in sending an RPOA out of order call progress signal to the calling user.

2.3.16 Additional signals relating to the network identification utilities

2.3.16.1  Network identity

Information sent in either direction, identifying an originating, a transit or destination network by its
DNIC.
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2.3.16.2  Originating network identification request indicator

Information sent in the backward direction, indicating whether or not the originating network identity
should be sent forward.

2.4 Data channel signalling conditions

These are interexchange data channel conditions employed in the call set-up and clear-down procedures.
The conditions defined in § 2.4 are based on the characteristics of the relevant DTE/DCE interfaces for the
circuit-switched service. The implications of other possible new DTE/DCE interfaces on these conditions have not
yet been determined.

2.4.1  Trunk free condition

A condition transmitted in the forward or backward interexchange data channels when the circuit is free
or under release at the sending exchange.

2.42  Trunk seized condition

A condition transmitted in the forward interexchange data channel when the circuit is seized but not
through-connected.

2.43  Call accepted condition

A condition appearing in the backward interexchange data channel, indicating that all the succeeding
exchanges involved in the connection have connected through. This condition is sent by the called user and
corresponds to the call accepted state at the DTE/DCE interface.

2.44  Clear request condition

A condition, appearing in the forward and backward interexchange data channels, sent by the user when
requesting to clear the call.

3 Formats and codes

3.1 Basic format characteristics

3.1.1 General

The data signalling messages are carried on the signalling data link by means of Signal Units (SU), the
format of which is described in the specifications of the Message Transfer Part (MTP), see Recommenda-
tion Q.703.

The data signalling messages are divided into two categories, call and circuit related messages and facility
registration and cancellation related messages. The Service Indicator (SI) included in each signal unit identifies to
which category the message belongs.

The signalling information of each message constitutes the Signalling Information Field (SIF) of the
corresponding SU signal unit and consists of an integral number of octets. It basically contains the label, the
heading code and one or more signals and/or indicators.

3.1.2  Service information octet

3.1.2.1 Format

The service information octet comprises the service indicator and the subservice field.

The service indicator is used to associate signalling information with a particular User Part and is only
used with message signal units (see Recommendation Q.703).
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The information in the subservice field permits a distinction to be made between national and interna-
tional signalling messages. In national applications when this discrimination is not required, possibly for certain
national User Parts only, the subservice field can be used independently for different User Parts.

The format of the service information octet is shown in Figure 1/X.61.

DCBA DCBA
Subservice Service
field indicator
1st bit
a4 4 transmitted
CCITT-35510

FIGURE 1/X.61
Service information octet
3.1.2.2 Service indicator

The service indicator will be coded as follows:
Bits: DCBA

0110 call and circuit related messages
0111 facility registration and cancellation messages.

The use of other service indicator codes is specified in Recommendation Q.704.

3.1.2.3 Subservice field
The subservice field is coded as shown in Table 1/X.61.

TABLE 1/X.61

Bits BA Spare
DC National indicator

00 International message

01 Spare (for international use)
10 National message

11 Reserved for national use

Note — Bits A and B are spare for possible needs that may
require a common solution for all international User Parts and
MTP level 3. Each bit is coded 0.

3.1.3  Format principles

The user generated information in the signalling information field is, in general, divided into a number of
subfields which may be of either fixed or variable length. The first field is the label field, see § 3.2. Following the
label field is a heading code HO which, possibly together with a following subheader H1, identifies the structure of
the message. Other fields may be mandatory or optional on a per individual message basis, the presence or
absence of optional fields being indicated by field indicators. Each field indicated below is mandatory uniess

explicitly indicated as optional.

3.1.4  Order of bit transmission

Within each defined subfield the information is transmitted least significant bit first.

3.1.5 Coding of spare bits

Each spare bit is coded 0 unless otherwise indicated.

42 Fascicle VIII.3 — Rec. X.61



3.1.6  Indicators for national use only

A number of indicators specified are indicated as for national use only. In international use the
corresponding bits are coded 0 and are, as regards their interpretation, equivalent to spare bits.

3.2 Label

3.2.1 General

The label is an item of information which forms part of every signalling message and is used by the
message routing function at MTP Level 3 to select the appropriate signalling route and by the User Part function
to identify the particular transaction (e.g. the call) to which the message pertains.

In general, the label information encompasses an explicit or implicit indication of the message source and
destination and, depending on the application, various forms of transaction identification.

For call and circuit related messages the transaction is conveniently identified by including the corre-
sponding circuit identity in the label. In the following, two such label structures are specified:

— a basic label structure which, consistent with the standard telephone label structure (Recommenda-
tion Q.723), is designed to meet the requirements for identification of data circuits derived from
standard data multiplexers (see Recommendations X.50 and X.51);

— an alternative label structure, identical to the standard telephone label structure, which may be used in
applications where the data circuits use full 64 kbit/s digital circuits without submultiplexing.

For facility registration and cancellation related messages the specified label structure is equivalent to the
standard routing label of the MTP, see Recommendation Q.704.

Note — The indication (48) below the label field in Figures 5/X.61 to 11/X.61 refers to the basic label,
which is described in § 3.2.2, but is intended to show that other label lengths are possible.

3.2.2  Basic label for call and circuit related messages

3.2.2.1 General

The basic label has a length of 48 bits and is placed at the beginning of the signalling information field.
The format is as shown in Figure 2/X.61.

HGFEDCBA
TSC BIC OoPC DPC
1st bit
8 12 14 14 transmitted
e
CCITT-42220

FIGURE 2/X.61
Basic label for data call and circuit related messages

The general function of the label components is defined in § 3.2.1. The portion of the basic label that
consists of the Destination Point Code (DPC) and Originating Point Code (OPC) fields and the four least
significant bits of the Bearer Identification Code (BIC) field corresponds to the standard routing label specified in
Recommendation Q.704.

3.2.2.2 Destination and originating point codes

The standard structure reqhires that each data switching exchange in its role as a signalling point is
allocated a code from a code plan established for the purpose of unambiguous identification of signalling points.
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Separate code plans will be used for the international signalling network and for different national
signalling networks.

The principles of code allocation and the codes for the international signalling network are specified in
Recommendation Q.708.

The destination point code will be the code applicable to the data switching exchange to which the
message is to be delivered. The originating point code will be the code applicable to the data switching exchange
from which the message is sent.

3.2.2.3 Bearer identification code

The allocation of bearer identification codes to individual bearers is determined by bilateral agreement
and/or in accordance with applicable predetermined rules.

For bearers which form part of a 2.048 Mbit/s PCM system according to Recommendation G.734, the
bearer identification code contains in the 5 least significant bits a binary representation of the actual number of
the time slot which is assigned to the bearer. The remaining bits of the bearer identification code are used where
necessary, to identify one among several systems, interconnecting the originating point and destination point.

For bearers which form part of a 8.448 Mbit/s PCM system the bearer identification code will be coded in
accordance with the scheme specified for the circuit identification code for the corresponding case in Recommen-
dation Q.723.

3.2.2.4 Time slot code

The coding of the time slot code (TSC) is as follows (bit numbering as in Figure 2/X.61):

a) In the case where the data circuit is derived from the data multiplex carried by the bearer, identified
by the bearer identification code:

—  bits ABCD will contain, in pure binary representation, the channel number of the circuit within
the 12.8 kbit/s (Recommendation X.50) or 12 kbit/s (Recommendation X.51) phase; the channel
number being in the range (see Recommendations X.50, X.51, X.53 and X.54):

0-15 for 600 bit/s circuits
0- 3 for 2400 bit/s circuits
0- 1 for 4800 bit/s circuits
0  for 9600 bit/s circuits

—  bits EFG will contain, in pure binary representation, the number of the 12.8 kbit/s or 12 kbit/s
phase, the phase number being in the range 0-4;
—  bit H will be coded 0.

b) In the case where the data circuit uses the full 64 kbit/s bearer rate, the time slot code will be
01110000.

3.2.3  Alternative label for call and circuit related messages

In applications where all data circuits use full 64 kbit/s digital circuits, a label structure as shown in
Figure 3/X.61 may be used in mutual agreement.

This label structure is equivalent to the standard telephone label structure specified in Recommenda-
tion Q.704, The destination point code (DPC) and originating point code (OPC) fields are as in the basic label
structure and the Circuit Identification Code (CIC) is as the bearer identification code field in the basic label
structure (see § 3.2.2).

Cic OPC DPC
1st bit
12 14 14 transmitted
)
CCITT-35521

FIGURE 3/X.61 _
Alternative label for data and circuit related messages
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3.2.4  Standard label for facility registration and cancellation messages

Facility registration and cancellation messages will have a label in accordance with Figure 4/X.61.

0000
OPC DPC
1st bit
4 14 14 transmitted'
S 4
CCITT-35871

FIGURE 4/X.61
Standard label for facility registration and cancellation messages

This label structure is equivalent to the standard routing label specified for the MTP (see Recommenda-
tion Q.704). The destination point code (DPC) and originating point code (OPC) fields are used as for the basic
label, see § 3.2.2.

3.2.5 Modified label

In cases where the data transmission service is provided by public data networks comprising few
exchanges and signalling relations, it may be attractive to use shorter labels than those specified in §§ 3.2.2
to 3.2.4. In such applications a modified label, having the same order and function, but possibly different sizes, of
subfields may be used in mutual agreement. In such a case the label used for MTP Level 3 messages should be
modified accordingly. Also, in some national applications it may be necessary to use an extended modified label.

33 Formats and codes for call and circuit related messages

3.3.1 Heading

The different heading codes (HO) for the call and circuit control messages are allocated as shown in
Table 2/X.61.

TABLE 2/X.61

0000 Spare

0001 Address message

0010 Calling line identification messages
0011 Spare

0100 Call accepted messages
0101 Call rejected messages

0110 Clear messages
0111 Circuit state messages
1000

to Spare

1111
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3.3.2  Address message

3.3.2.1 The format of the address message is as shown in Figures 5/X.61, and 5 bis/X.61.

00 FEDCBA DCBA 0001
User Message Heading
class indica- code Label
indicator tors HO
1st bit
2 6 4 4 (48) transmitted
S
HGFEDCBA | HGFEDCBA
Second First s Field
indicator indicator Dezt(;r:a:sn length
octet octet addre indicator
8 8 n x 8 8
RPOA Field Closed
transit Calling line length user group
network identity indi- interlock
identity cator code
CCITY- 42231
16 m x 8 8 32
FIGURE 5/X.61
Address message
HGFEDCBA HGFEDCBA
Destination Field o Field
address length Destination | |gngth
extension | indicator address indicator
CCITT-86060
n x 8 8 n x 8 8

FIGURE 5 bis/X.61

Address message (destination address fields when address extension is used)

The fields, subfields and codes are as follows:

3.3.2.2 Label

See § 3.2.

46
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3.3.2.3 Heading code HO
See § 3.3.1.

3.3.2.4 Message indicator
The coding is shown in Table 3/X.61.

TABLE 3/X.61

Bit A Field indicator of first indicator octet
0 First indicator octet not included
1 First indicator octet included
B DCC/DNIC indicator (national use only, see § 3.1.6)
0 DCC/DNIC included in destination address
1 DCC/DNIC not included in destination address
C National/international call indicator (national use only, § 3.1.6)
0 International call
1 National call
D | Alternative routing indicator
0 No alternative routing made
1 Alternative routing made

3.3.2.5 User class indicator

The coding is shown in Table 4/X.61.

TABLE 4/X.61

Bits FEDCBA
000000
to Spare
100000
100001 Asynchronous user classes, as applicable; bitsABC coded as bits
to b1, b2, b3 of first user class character in Recommendation X.71
100110
100111
to Spare
101111
110000 600 bit/s (user class 3) Synchronous user
110001 2 400 bit/s (user class 4) classes corresponding
110010 4800 bit/s (user class 5) to second user class
. charter in
110011 9 600 bit/s (user class 6) Recommendation X.71
110100 48 000 bit/s (user class 7)
110101
to Spare
111011
111100
to Reserved for national use
111111
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3.3.2.6 Spare bits

3.3.2.7 Field length indicator for destination address/address and sub-address

The coding is shown in Table 5/X.61.

TABLE 5/X.61

Bits BA 00  The following bits of the field length indicator contain the
number of digits of address and sub-address information

01 The following bits of field length indicator contain the number
of digits of address information; sub-address information
follows in the address extension field

10 Reserved
11 Reserved

HGFEDC A code expressing in pure binary representation the number of
address signals (or address and sub-address signals) in the
destination address.

The maximum number of digits is limited to 32 (see Note)

Note — The maximum length of 32 decimal digits is derived from the provisional maximum
length of the OSI Network Service Access Point (NSAP) address defined in Recommenda-
tion X.213.

3.3.2.8 Destination address/address and sub-address field

This field is divided into an even number of semi-octets. The decimal value of each destination
address/address and sub-address digit is expressed in pure binary representation of an address/address and
sub-address signal. The digits are sent in descending order with the most significant digit first. In case of an odd
number of address/address and sub-address signals, a 4-bit 0000 filler code is included in the last semi-octet of the
field.

3.3.2.9 Field length indicator for address extension

This field is an optional field that is included if bit A of the field length indicator for the destination
address is equal to 1.

This field contains a code expressing in pure binary representation the number of sub-address signals in
the destination address.

The coding is shown in Table 6/X.61.

TABLE 6/X.61

Bits BA Reserved, coded 00

HGFEDC The maximum number of digits is limited to 32
(see Note).

Note — See the Note to Table 5/X.61.

3.3.2.10  Address extension for destination address

This field is an optional field that is included if bit A of the field length indicator for the destination
address is equal to 1.
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This field is divided into an even number of semi-octets. The decimal value of each destination sub-address
digit is expressed in pure binary representation of a sub-address signal. The digits are sent in descending order
with the most significant digit first. In case of an odd number of sub-address signals a 4-bit filler code (0000) is
included in the last semi-octet of the field.

3.3.2.11  First indicator octet

This is an optional field that is included if indicated in bit A of the message indicators. The coding is
shown in Table 7/X.61.

TABLE 7/X.61

Bits BA Calling line identity indicator

Calling line identity not included

Calling line identity without DCC/DNIC included (national use only)
DCC/DNIC only included

Calling line identity with DCC/DNIC included

CUG call indicator 5
Ordinary call

Spare

CUG call, outgoing access allowed

CUG call, outgoing access not allowed

BCUG call indicator
Ordinary call
BCUG call

Reserved for charging information indicator; coded 0

o O
-0

——oog =~
—o—0oAn =o

Reserved for an additional routing information indicator; coded 0

Field indicator of the second indicator octet

Second indicator not included
Second indicator included

—o L QM —otm

3.3.2.12  Second indicator octet

This is an optional field that is included if indicated in bit H of the first indicator octet. The coding is
shown in Table 8/X.61.

TABLE 8/X.61

Bit Redirected call indicator (national use only, see § 3.1.6)
Ordinary call

Redirected call

RPOA selection indicator (national use only, see § 3.1.6)
No RPOA code included
RPOA code included

Reverse charging request indicator
No reverse charging request
Reverse charging request

Called line identification request indicator
No called line identification requested
Called line identification requested

—od ~o —~o® —~ o P

Spare

I | Qmm

Reserved for field indicator for third indicator octet; coded 0
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3.3.2.13  Closed user group interlock code

This is an optional field that is included only when indicated in bits CD in the first indicator octet. The
format of the interlock code is in accordance with Figure 6/X.61.

Binary Code DNIC DNIC DNIC DNIC
D4 D3 D2 D1
1st bit
16 4 4 4 4 