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SEC TIO N  3

TR ANSM ISSIO N, SIGNALLING AND SW ITCHING

Recommendation X.40

STANDARDIZATION OF FREQUENCY-SHIFT M ODULATED  
TRA NSM ISSIO N SYSTEM S FOR THE PRO VISIO N OF  

TELEGRAPH AND DATA CH ANNELS BY FREQUENCY DIVISIO N OF A G RO UP

(Geneva, 1972)

The C C ITT, 

considering

(a) tha t som e A dm inistrations are p lann ing  the in troduction  o f public data  netw orks;

(b) that, to facilitate in terw orking between some networks, it is desirable to standard ize the characteristics
o f transm ission systems for the provision o f channels for certain m axim um  m odulation  rates;

(c) that interest has been expressed in deriving channels by frequency division o f a group;

(d) that R ecom m endation X .l [1] defines the user classes o f service for public da ta  netw orks;

(e) that R ecom m endation X.l [1] includes user classes 3, 4 and 5 which correspond  to m axim um  user data
signalling rates o f 600 b it/s , 2400 b it/s  and  9600 b it/s , the transm ission channels for which can be econom ically 
provided by frequency division o f a group;

Note — In the case o f synchronously operated  term inals a m ethod o f keeping synchronism  between the 
subscribers is necessary. This im plies the need for a m ethod to  provide bit sequence independency  in accordance 
with R ecom m endation X.2, [2] e.g. a scram bler. This is provided external to this system but form s part o f the 
network.

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

(g) that standard ization  o f channels for m odulation  rates less than  600 bauds, for exam ple 200 bauds, is
the subject o f other R ecom m endations (e.g. R.38 A [3] and R.38 B [4]);

(h) that there could be econom ic 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 nom inal m odulation  rates should be standardized at 2400 bauds and  9600 bauds.

3 For the 2400-baud channels the nom inal m ean frequencies are: (110 — 4n) kH z, where n =  1, 2, . . . ,  12
(Figure 1/X.40).

For the 9600-baud channels the nom inal m ean frequencies are 96 kH z for channel 1 and  72 kH z for 
channel 2 (Figure 1/X.40).
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Pilot (84.08 kHz)
A
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FIGURE 1/X.40

Division of the primary group into data channels for 2400 bauds and 9600 bauds

The mean frequency F0 is defined as the half-sum of the characteristic frequencies corresponding to the 
start polarity (FA) and  the stop polarity ( Fz ).

4 The mean frequencies at the sending end should not deviate by m ore 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 kH z in the case o f 2400-baud channels,

8 kHz in the case o f 9600-baud channels.

6 The maximum tolerance o f this difference is ±  10% both for 2400-baud channels and 9600-baud channels.

7 The total average pow er transm itted to the prim ary group is lim ited to —4 dBmO (400 pW  at a point o f
zero relative level). This sets, for the average pow er o f a derived channel, the lim it o f

— 15 dBmO for the 2400-baud channels,

— 7 dBmO for the 9600-baud channels, 

in a fully equipped system.

N ote the R ecom m endation cited in [5], which says:

“ In order to limit cross-m odulation effects in w ideband systems, the pow er level o f any individual spectral 
com ponent in the band  60-108 kHz should not exceed —10 dBmO (except for the environm ent o f the pilot for 
which a separate R ecom m endation exists).”

“ W ith regard to its effect on non-telephone type signals, a discrete com ponent is defined as a signal o f 
sinusoidal form with a m inim um  duration  o f about 100 m s.”

To meet this requirem ent at 9600 bauds, a data scram bler may be used external to the system.

8 The in-service levels o f the perm anent “sta rt” polarity  and  perm anent “stop” polarity signals m ust not 
differ by m ore than 1.5 dB and the higher o f these two signal levels m ust com ply with those o f § 7 above.

9 The “sta rt” polarity frequency is the lower o f the two characteristic frequencies in the prim ary basic group
and  the “ stop” polarity frequency is the higher one.

10 In the case o f 9600 bauds where scram blers are used external to the system to com ply with § 7 above, it
will also be necessary to drop  the continuous —7 dBmO “sta rt” polarity  signal to —10 dBmO in the absence o f 
channel m odulator control.
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11 The receiving equipm ent should operate satisfactorily when the receiving level falls to 6 dB below the
nom inal level. The receiving equipm ent should have been restored to start polarity  when the receiving level has 
fallen to 12 dB below the nom inal level.

The alarm -control level is left to the choice o f each A dm inistration.

12 The m axim um  degree of isochronous distortion  on standardized text is provisionally  fixed at 8% in the
whole receiver level range ( ±  6 dB from nom inal level) for closed circuit m easurem ents.

13 Systems should be designed in such a m anner that the com bined use o f 6 channels for 2400 bauds and
1 channel for 9600 bauds is possible.

14 As an op tional facility it should be possible to replace any 2400-baud channel, in particu lar ch an ­
nels No. 1 and No. 12, by a channel translating  equipm ent which enables the insertion o f a VFT system according 
to Recom m endations R.35 [6], R.35 bis [7], R.36 [8], R.37 [9], R.38 A [3] or R.38 B [4],

References
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Recommendation X.50

FUNDAM ENTAL PARAMETERS OF A MULTIPLEXING SCHEM E  
FOR THE INTERNATIONAL INTERFACE BETWEEN 

SY NCH RO NO US DATA NETWORKS

(Geneva, 1972; am ended at Geneva, 1976 and 1980)

The establishm ent in various countries o f public synchronous data networks creates a need to standardize 
a preferred m ultiplexing scheme to be used on in ternational links between these countries.

The C C ITT, 

considering

that the resolution o f the fundam ental param eters o f a m ultiplexing scheme is urgently needed for the 
in terw orking o f data  networks using d ifferent envelope structures;
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unanim ously declares the follow ing view:

1 Division 1

1.1 This R ecom m endation sets out the fundam ental param eters o f a m ultiplexing scheme for interw orking o f 
netw orks that m ake use o f the following structures:

a) 8-bit envelope (see E xplanatory N ote 1 below);

b) four 8-bit envelopes grouping (see E xplanatory  N ote 2 below);

c) 10-bit envelope (see Explanatory  N ote 3 below), in the case where at least one o f the netw orks is
structured  according to a) or b).

1.2 For in terw orking between two networks both o f  which utilize the 10-bit envelope structure as identified 
in § 1.1c) above, R ecom m endation X.51 will apply.

1.3 Paragraph 2 o f this R ecom m endation deals with the basic m ultiplexing param eters which shall be used in 
any application  o f this R ecom m endation.

1.4 Paragraph 3 o f this R ecom m endation, in addition  to  § 2, applies to the interw orking between two 
netw orks both o f which utilize the 8-bit envelope structure, as identified in § 1.1 a) above.

1.5 Paragraph 4 o f this R ecom m endation, in addition  to § 2, applies to the in terw orking o f 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 o f the status bit, besides that indicated in this R ecom m endation, should com ply with 
R ecom m endations X.21 [1] and  X.21 bis [2], together with R ecom m endation X.71 for connections using decentra­
lized signalling and with R ecom m endation X.60 for connections using com m on channel signalling.

2 Division 2

2.1 The m ultiplex gross bit rate o f 64 k b it/s  should be standardized for in ternational links qnd fram ing
inform ation  for the channels should be contained within the 64 k b it/s  capability.

the basic m ultiplexing o f inform ation bearer channels, the follow ing applies:

structures suitable both for handling hom ogeneous (with respect to bearer rates) mixes o f bearer 
channels and structures suitable for handling heterogeneous mixes o f bearer channels are required;

the signal elem ents o f each individual channel should be assem bled in 8-bit envelopes;

an 8-bit envelope interleaved structure should be used;

for the m ultiplex signal fram ing a d istributed fram ing pattern  should be used, em ploying the fram ing 
bits o f consecutive 8-bit envelopes bu t tak ing  in to  account the requirem ents for service digits 
(housekeeping digits);

these interleaved 8-bit envelopes will appear on the 64 k b it/s  bearer as follows:

— 12.8 k b it/s  channels will repeat every 5th 8-bit envelope;

— 6.4 k b it/s  channels will repeat every 10th 8-bit envelope;

— 3.2 k b it/s  channels will repeat every 20th 8-bit envelope;

— 800 b it/s  channels will repeat every 80th 8-bit envelope.

2.3 The follow ing m ultiplexing structure is recom m ended:

i) the m ultiplexing structure will com prise 80 8-bit envelopes;

ii) this structure will allow the m ultiplexing o f channels at the bearer rates indicated  in § 2.2 v) above;

iii) within each 12.8 k b it/s  channel, only a hom ogeneous m ixture o f subrate channels will be allow ed;

2.2 For

i)

i i )

i i i )

i v )

v )
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iv) a 72-bit long fram ing pattern is recom m ended. This pattern is part o f the 80-bit pattern  which is 
generated according to the prim itive polynom ial:

1 +  x4 +  x 1

of the 27 G alois field with the forcing configuration

1001101

and  which is reproduced in Table 1/X .50, show ing 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 d istan t end alarm  indications 
detected at the local end corresponding to:

— absence o f incom ing pulses;

— loss o f  fram e alignm ent;

vi) the “A” bit shall be assigned such that:

“A” equals 1 m eans no alarm ;

“A ” equals 0 m eans alarm ;

vii) the o ther F bits indicated  as “ B”, “C ”, “ D ”, “ E ”, “ F” , “G ”, and  “ H ” in Table 1/X .50 are reserved to 
convey further in ternational housekeeping inform ation. The exact use o f the rem aining housekeeping 
bits is under study. Pending the resolution o f the housekeeping requirem ents, these bits are p rov ision­
ally fixed to:

“ B” equals 1, “C ” equals 1, “ D ” equals 0,

“ E” equals 0, “ F” equals 1, “G ” equals 1, “ H ” equals 0.

TABLE 1/X.50

1 st bit

A 1 0  0 0 1 1  1 1  I B  1 0 0 0 0 1 1 1 0

C 1 1 1 0 0 1 0 1  1 D 0 1 0 0 1 0 0 0 0

E 0 1 0 0 0 1 0 0 1 F  0 0 0 1 0 1  1 1 0

G 0 1  1 0 1  1 0 0 Q H 0 1  1 0 0 1 1 0 1

t
Forcing configuration

For fram e synchronization , the follow ing general requirem ents are recom m ended:

i) the fram e synchronization  m ethod should  be insensitive as far as possible to bit errors, erro r bursts 
and  short bursts o f the alarm  ind ication  signal (AIS) generated by transm ission equipm ent;

ii) when a slip occurs in the transm ission equipm ent, a fast fram e alignm ent should  be possible.

In addition  to  § 2.4 above, the fram e synchronization  m ethod should offer the follow ing perform ances:

i) the fram e alignm ent recovery tim e, after a slip and in absence o f bit errors should be less than 
120 envelopes, with 95% probability ;

ii) the tim e from  the start o f a d istu rbance as defined in § 2.4 i) to any action affecting the data  channels 
shall be [including the transm ission o f alarm  to the d istant end defined in § 2.3 v) artd vi)] greater 
than  x (x in the range 1-20 ms);

iii) a random  error rate o f 1 in 104 shall not cause any fram e alignm ent recovery action.
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3 Division 3

3.1 For in terw orking between two networks, both o f which utilize the 8-bit envelope structure, as identified in 
§1.1 a) above, each individual channel should be assem bled into single 8-bit envelopes. As an alternative to the 
m ultiplexing structure recom m ended in § 2.3 above, other structures may be used by bilateral agreement. One of 
the preferred structures is described below:

i) the m ultiplexing structure will com prise 20 8-bit envelopes;

ii) the structure will allow the m ultiplexing o f channels at the bearer rates 12.8 kb it/s , 6.4 k b it/s  and
3.2 k b it/s  indicated in § 2.2 v) above;

iii) within each 12.8 k b it/s  channel only a hom ogeneous m ixture of subrate channels will be allow ed;

iv) a 19-bit long fram ing pattern is recom m ended. The pattern is part o f the 20-bit pattern which is
generated to the prim itive polynom ial:

\ + x 2 + x 5

of the G alois 25 field with the forcing configuration

OHIO

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 o f “ A” will be in accordance with § 2.3 vi) above.

TABLE 2/X.50

1 st bit

A 1  1 0 1 0 0 1 0 0 0 0 1 0 1 0 1  1 1 0

Forcing
configuration

3.2 For fram e synchronization , the general requirem ents and  the perform ances should be as recom m ended in 
§§ 2.4 and  2.5 above.

4 Division 4

For the interw orking o f networks as identified in § 1.1 above, in cases o ther than  those described in §§ 1.2 
and 1.4, the follow ing shall apply.

4.1 A netw ork using the 10-bit envelope structure shall interw ork with o ther netw orks, as identified in § 1.1 a)
and  b) above, by offering the sam e characteristics as a netw ork using the four 8-bit envelopes grouping. Therefore 
in the following, the term “network providing the four 8-bit envelopes g roup ing” will cover the case o f a network 
using either four 8-bit envelopes grouping as identified in § 1.1 b) o r the 10-bit envelope structure, as identified in 
§ 1-1 c).

4.2 W hen either end o f an in ternational connection, carrying poin t-to -poin t o r sw itched service, term inates in
a network providing four 8-bit envelopes grouping, the use o f the four 8-bit envelopes grouping may be required 
on the in ternational connection carrying poin t-to -po in t or sw itched services. This is subject to further study.

4.3 The alignm ent o f the four 8-bit envelopes grouping shall be subject to  the follow ing conditions:

i) the m ethod o f alignm ent shall allow switched and  non-sw itched po in t-to -po in t data circuits to be 
conveyed;
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ii) alignm ent shall be m onitored and  m aintained at both ends o f  an in te rnational connection  in the two
netw orks providing the four 8-bit envelopes grouping by m eans o f a pattern(s) on bit SD of the four
8-bit envelopes grouping throughout the data phase o f the call;

iii) transit exchanges shall not overw rite the SD bit once they have th rough connected;

iv) alignm ent shall be established at both ends o f an in ternational connection  in the two netw orks
providing the four 8-bit envelopes grouping prio r to the th rough  connection  o f the orig inating
exchange.

Note 1 — The interexchange signalling procedures are expected to allow  iv) above w ithout unacceptable 
delay in call set-up.

Note 2 — Problem s caused by im itation o f the SD pattern(s) should be studied further.

4.4 The specific strategy o f the four 8-bit envelopes grouping alignm ent w ould be the subject o f fu rther study.

4.5 In the case where one o f the netw orks 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. 
M oreover this netw ork will not originate any alignm ent inform ation for the outgoing four 8-bit envelopes 
grouping.

4.6 W hen links contain ing a four 8-bit envelopes grouping are connected in tandem  to provide a trunk , the 
four 8-bit envelopes grouping alignm ent in form ation  shall be m aintained across the connection.

4.7 In transit switching, the four 8-bit envelopes grouping alignm ent inform ation  shall be m ain ta ined  once the 
transit exchange has through connected.

4.8 W hen links contain ing  single 8-bit envelopes are connected in tandem  to provide a trunk , the inform ation  
and  status bits o f the 8-bit envelopes shall be transparen tly  conveyed across the connection.

5 Division 5

To regulate transm ission o f 64-kbit/s stream s, the follow ing will apply;

i) In netw orks where the 64-kbit/s transm ission paths have an octet structure th roughou t (i.e. 8-bit tim e 
slots are generally available), the 8-bit envelopes o f the da ta  m ultiplex signal should be aligned with 
the octet structure. This relationship  will be established across 64 -kb it/s  interfaces by m eans o f  the 
8-kHz tim ing signal.

ii) In netw orks where an octet structure is not utilized th roughout (i.e. 8-bit tim e slots are not generally 
available on 64-kbit/s transm ission paths), the 8-bit envelopes need not necessarily be aligned w ith the 
octet structure. On 64-kbit/s interfaces the 8-kHz tim ing signal m ay no t be used; in tha t case the 
fram ing in form ation is conveyed across this interface fully w ithin the m ultiplex.

iii) W hether on an in ternational link the 8-bit envelopes have to be aligned with the octet structure is 
provisionally  subject to bilateral agreem ent but further study is required.
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E X P L A N A T O R Y  N O T E S

N ote 1 — 8-bit envelope

In an 8-bit envelope, bit 1 is reserved for fram ing purposes, bits 2-7 are in form ation  bits o f the channel, 
and  bit 8 is a status bit (see F igure 1/X.50).

8-bit envelope
«— -------

1 2 3 4 5 6 7 8
F

1 1 1 1 1
Information bits 

I I I  1 1
S

CCITT-38 460

FIGURE 1/X.50

The addition  o f the fram ing and  the status bits results in a 33% increase in bit rate, so tha t bearer channel 
rates are:

12.8 k b it/s  for the 9.6 k b it/s  data signalling rate;

6.4 k b it/s  for the 4.8 k b it/s  data  signalling rate;

3.2 k b it/s  for the 2.4 k b it/s  data  signalling rate;

800 b it/s  for the 600 b it/s  data signalling rate.

T he status bit is associated with each envelope and, in conjunction  with the in form ation bits, conveys call 
contro l inform ation.

Note 2 — Four 8-bit envelopes grouping

A  g roup o f four 8-bit envelopes is assem bled on a single channel as a 32-bit group providing 
24 inform ation  bits. This gives the possibility o f accom m odating three 8-bit characters, e.g. P, Q, R, as in 
T able 3 /X .50.

TABLE 3/X.50

F PI P2 P3 P4 P5 P6 SA 8-bit envelope A

F P7 P8 Ql Q2 Q3 Q4 SB 8-bit envelope B

F Q5 Q6 Q7 Q8 R1 R2 s c 8-bit envelope C

F R3 R4 R5 R6 R7 R8 SD 8-bit envelope D

Status bit SD is used to provide the alignm ent in form ation  o f the four 8-bit envelopes grouping.

S tatus bits SA, SB and  Sc in conjunction  with the 24 inform ation  bits convey call control inform ation.

W hen the three 8-bit characters P, Q and R are accom m odated as above described, status bits SA, SB 
and  Sc are respectively associated with those characters.

T he four 8-bit envelopes grouping is applied  on a per channel basis. F or exam ple, for the 12.8-kbit/s 
bearer rate, the four 8-bit envelopes group recurs after tw enty 8-bit envelopes o f the m ultiplexed stream , as in 
Figure 2/X .50.
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Note 3 — 10-bit envelope

envelope
B

envelope
C

L 8-bit envelopes 
from channel 1

I

FIGURE 2/X.50

envelope
D

envelope
A

CCITT-38 300

In a 10-bit envelope, bit 1 is a status bit, bit 2 is reserved for envelope alignm ent purposes and bits 3-10 
are in form ation bits o f the channel (see Figure 3/X .50).

10-bit envelope
>4--------

I 1 2 3 4 5 6 7 8 9
------

10 !

s A
I I I I I I I

Information bits 
1 1 1 1 1 1 1

CCITT-35 710

FIGURE 3/X.50

The addition  o f the envelope alignm ent and the status bits results in a 25% increase in bit rate, so that 
bearer channel rates are:

12.0 k b it/s  for the 9.6 k b it/s  data signalling rate;

6.0 k b it/s  for the 4.8 k b it/s  data  signalling rate;

3.0 k b it/s  for the 2.4 k b it/s  data signalling rate;

750 b it/s  for the 600 b it/s  data signalling rate.

The status bit is associated with each envelope and, in conjunction  with the associated 8-bit byte 
in form ation bits, conveys call control inform ation.
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Recommendation X.50 bis

FUNDAM ENTAL PARAMETERS OF A 48-kbit/s USER DATA SIGNALLING  
RATE TRA NSM ISSIO N SCHEM E FOR THE INTERNATIONAL INTERFACE 

BETWEEN SY NCH RO NO US DATA NETWORKS

(Geneva, 1980)

1 General

1.1 This R ecom m endation sets out the fundam ental param eters o f a transm ission scheme that should be used
for 48-kb it/s data signalling rate for interw orking o f netw orks tha t m ake use o f the follow ing structures:

a) 8-bit envelope (see E xplanatory  N otes 1 and  2 o f R ecom m endation X.50);

b) 10-bit envelope (see Explanatory  N ote 3 o f R ecom m endation X.50); in the case where at least one o f 
the netw orks is structured  according to a).

1.2 For in terw orking between two networks both o f which utilize the 10-bit envelope structure as identified in 
§ 1.1 b) above, R ecom m endation X.51 bis will apply.

1.3 Paragraph 2 o f this R ecom m endation deals with the basic param eters which shall be used in any
application  o f this R ecom m endation and, in particular, for in terw orking between two netw orks, both o f which 
utilize the 8-bit envelope structure.

1.4 Paragraph 3 o f this R ecom m endation, in addition  to § 2, applies to the interw orking o f netw orks with
d ifferent envelope structures.

1.5 The use o f the status bit, in addition  to the indication  given in this R ecom m endation, should com ply with
R ecom m endation X.21 [1] and  X.21 bis[2], together with R ecom m endation X.71 for connections using decentra l­
ized signalling and with R ecom m endation X.60 for connections using com m on channel signalling.

2 Transmission scheme

2.1 The gross bit rate o f 64 k b it/s  should be standardized for in ternational links.

2.2 The signal elem ent o f the 64-kbit/s channel should be assem bled in 8-bit envelopes in which bit 1 is the
F bit, bits 2-7 are in form ation  bits and bit 8 is the status bit S.

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

3 Interworking of networks with different envelope structures

The problem  o f interw orking o f netw orks with' d ifferent envelope structures should be further studied 
tak ing  into account the recom m endations in § 4 o f R ecom m endation X.50.

References
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[2] C C IT T  R ecom m endation Use on public data networks o f  data term inal equipment (DTE), which is designed  
fo r  interfacing to synchronous V-series modems, Vol. V III, Fascicle V III.5 , Rec. X.21 bis.
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Recommendation X.51

FUNDAM ENTAL PARAMETERS OF A MULTIPLEXING SCHEM E FOR THE 
INTERNATIONAL INTERFACE BETWEEN SY NCH RO NO US DATA 

NETWORKS USING 10-bit ENVELOPE STRUCTURE

(Geneva, 1976)

The C C ITT, 

considering

(a) that R ecom m endation X.50 sets out the fundam ental param eters for a m ultiplexing scheme for the 
interw orking o f networks where at least one makes use o f the 8-bit envelope structure or o f the four 8-bit 
envelopes grouping,

(b) that there is a requirem ent for a m ultiplexing scheme for the interw orking between two netw orks 
where both use 10-bit envelope structure,

unanimously declares the view

that the following fundam ental param eters shall be used between netw orks using the 10-bit envelope 
structure.

1 Gross bit rate

For transm ission on the in ternational link the m ultiplexed bit stream  shall have a gross bit rate of 
64 kb it/s. The fundam ental m ultiplex structure shall have a gross bit rate o f 60 k b it/s  and  shall utilize padding  
techniques for transm ission on the 64 k b it/s  in ternational bearer.

2 Fundamental multiplex

For the fundam ental m ultiplexing o f in form ation bearer channels, the follow ing applies:

2.1 The signal elem ents o f each individual channel shall be assem bled in 10-bit envelopes, in which bit 1 is a
status bit (see Note), bit 2 is an envelope alignm ent bit, and  bits 3-10 are inform ation  bits, as in Figure 1/X .51.

10-bit envelope

5 6 7 8 9 10

1 i i r
Information bits

J_____ L _____ !___ _L_
CCITT-35 710

FIGURE 1/X.51

The addition  o f the status and the envelope alignm ent bits results in a 25% increase in bit rate, so tha t the 
bearer channel rates are:

12.0 k b it/s  for the 9 .6-kbit/s data  signalling rate;

6.0 k b it/s  for the 4 .8-kbit/s data signalling rate;

3.0 k b it/s  for the 2.4-kbit/s data signalling rate;

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

Note — A status bit is associated with each envelope and  in conjunction  with the associated 8-bit data 
byte conveys call control in form ation (cf. R ecom m endations X.21 [1], X.21 bis [2], X.60, X.71 and  X.50).

2.2 A 10-bit envelope interleaved structure shall be used.
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2.3 These interleaved envelopes will appear on the 60 k b it/s  fundam ental m ultiplex 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 hom ogeneous (with respect to bearer rates) mixes o f bearer channels 
and  structures suitable for handling  heterogeneous mixes o f bearer channels are required, with the constra in t that 
the division o f any 12-kbit/s bearer channels o f the m ultiplex shall be hom ogenous providing either two 6-kb it/s, 
four 3 -kb it/s  or sixteen 750-bit/s bearer channels.

3 Method of framing

3.1 Overall structure

The residual 4 -kb it/s  capacity  obtained by carrying the fundam ental 60-kbit/s m ultiplex on the 64-kbit/s
bearer shall be d istributed so that a padding  bit is inserted after each group of 15 bits from  the fundam ental
m ultiplex (see also Figure 2 /X .51).

FIGURE 2/X.51 

Multiplex frame structure

The fram e length shall be 2560 bits in the case o f a synchronized bearer, i.e. 2400 bits o r 240 envelopes 
from  the fundam ental m ultiplex interleaved with 160 padding  bits.

W hen justification is used (for national purposes) in the case o f a non-synchronized bearer the last 
padding  bit in the fram e can be deleted or an extra padding  bit added when needed, resulting in a variable fram e 
length o f 2560 ±  1 bit. (This can allow a m axim um  speed tolerance o f approxim ately  ±  4 parts in 104.)

The padding bits shall contain  the fram ing pattern , justification  service digits and  housekeeping signalling 
(alarm s, etc.).

3.2 Framing

3.2.1 Frame alignment patterns

The fram e alignm ent m ethod is based on the use o f 4 equidistantly  distributed  fram e alignm ent patterns 
w ritten in to  the padding bits, d ividing the fram e into 4 subfram es. Each subfram e alignm ent pattern  starts with 
the 14-bit pattern :

11111001101010

follow ed by a 2-bit subfram e identifier unique to the subfram e, i.e.:

SF1 =  00, SF2 =  01, SF3 =  10, S F 4 = 1 1
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3.2.2 Framing strategy

3.2.2.1 Loss o f  fra m e  alignment

The criterion  for loss o f fram e alignm ent shall be three consecutive fram e alignm ent patterns including 
subfram e identifier in error.

The fram e alignm ent shall also be considered lost if the first received fram e alignm ent pattern  including 
subfram e identifier after refram ing is in error.

3.2.2.2 Reframing

The criterion for refram ing shall be the detection o f one valid fram e alignm ent pattern.

3.2.2.3 Refram ing procedure

After loss o f fram e alignm ent:

— the outgoing envelopes shall be set to all ones,

— the state shall be signalled to the d istan t end, and

— a parallel hunt for a valid fram e alignm ent pattern  shall be started.

A fter a valid fram e alignm ent pattern is found:

— the two follow ing padding bits shall be accepted as subfram e identifiers and  be used to set the fram e 
and  subfram e counter(s) as applicable,

— the blocking o f the outgoing data  channels shall be rem oved, an d

— the signalling o f out o f fram e alarm  to the d istan t end shall be term inated .

4 Justification

The 64-kb it/s bearer carrying the 10-bit envelope m ultiplex norm ally shall be locked to the data stream  
and  therefore justification  on in ternational links is not required. However, justifica tion  could be required for 
national purposes. To achieve this, plus m inus justification shall be used in which four repeated justifica tion  
service signals occupy the 3 bits im m ediately follow ing each subfram e identifier. The last padding  bit o f the fram e 
is used as a justifica tion  digit.

The repeated justification  service signals are:

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

100 one justification  bit has been added (i.e. two padding bits at end o f fram e),

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

In evaluating  the signals in one fram e a m ajority decision o f the four received signals is used. In case o f 
no m ajority, no  justification  shall be assumed.

If fram ing is lost, no justification  shall be assum ed before refram ing has occurred.

5 Housekeeping signals and functions

The padding  bits not used for fram ing and justification shall be available for housekeeping in form ation
signals, for both  in ternational and national use. The definition and  allocation  o f som e o f the available
housekeeping bits is left for further study. The follow ing allocation is recom m ended.

5.1 International housekeeping bits

Eight bits A, B, C, D, E, F, G , and H (cf. R ecom m endation X.50) are allocated for in ternational
housekeeping signals.
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to:

— absence o f incom ing pulses,

— loss o f fram e alignm ent, 

and  the bit A shall be assigned such that:

— A equals 1 m eans no alarm ,

— A equals 0 m eans alarm .

The other bits B, C, D, E, F, G and  H are reserved to convey further in ternational housekeeping signals. 
The exact use is under study. Pending the result o f the study these bits shall be set to b inary 1.

5.2 Cyclic error-control

A cyclic error-control (cf. R ecom m endation V.41 [3]) to be used end-to-end on the in ternational 64-kbit/s 
link is recom m ended but not m andatory. The m ultiplex fram e (2560 bits) is divided m odulo 2 by the polynom ial 
jc16 +  x12 +  x5 +  1 and  the resulting rem inder (16 bits), the check bits, are sent in the next fram e, 4 bits in each 
subfram e. An error is detected at the receiving end by com paring the check bits generated locally, by dividing the 
received m ultiplex fram e with the same polynom ial, and the check bits received in the follow ing frame. The error 
detection shall be blocked in the out-of-fram e state.

5.3 National housekeeping signals

A total of 48 housekeeping bits, 12 in each subfram e, rem ains for national housekeeping signals, o f which

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

the follow ing are foreseen:

N etwork s ta tu s ..............................................     -   1-4 bits

M ultiplex channel allocation (depending on num ber o f speed classes and c o d i n g ) ........................ 5-10 bits

In ternal and external a l a r m s ........................................   ! 1-4 bits

These signals could possibly be extended for in ternational use. H ousekeeping bits not used in one netw ork 
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 o f padding  bits in one subfram e num bered PI to P40 is described below and shown in
Figure 3/X .51.

P1-P4 International housekeeping bits A, B, C, and D 
(cf. R ecom m endation X.50)

P5-P8 E rror check b i t s .....................................................................................................

P9-P20 N ational housekeeping b i t s .................................................................................

P21-P34 Fram ing p a t t e r n .....................................................................................................
Code 11111001101010

..............................  14 bits

P35-P36 Subfram e i d e n t i f i e r ..............................................................................................
C ode 00, 01, 10 or 11

..............................  2 bits

For P37-P40 two alternatives exist:

I — Synchronous transm ission bearer

P37-P40 International housekeeping bits E, F, G and  H 
(cf. R ecom m endation X.50)

II — A synchronous transm ission bearer

P37-P39 Justification service s ig n a ls .................................................................................
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 subfram e (SF4) is used for justification. 
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P40

IH

IH EC NH F SF J X
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IH = international housekeeping 4+ 4 bits
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

14
CCITT-42 210

FIGURE 3/X.51 

Allocation of padding bits in one subframe (40 bits)
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Recommendation X.51 bis

FUNDAM ENTAL PARAMETERS OF A 48-kbit/s USER DATA SIGNALLING RATE 
TRANSM ISSIO N SCHEM E FOR THE INTERNATIONAL INTERFACE BETWEEN 

SYNCH RO NO US DATA NETW ORKS USING 10-bit ENVELOPE STRUCTURE

(Geneva, 1980)

The C C ITT, 

considering

that there is a requirem ent for a 48 -kb it/s user data signalling rate transm ission schem e for the 
interw orking between two netw orks where both use 10-bit envelope structure,

unanimously declares the view

that the follow ing fundam ental param eters shall be used in the transm ission schem e to carry the 48-kb it/s 
user data signalling rate between networks using the 10-bit envelope structure.

1 Transmission scheme

1.1 The gross b it rate o f 64 k b it/s  should be standardized for in ternational links.

1.2 The signal elem ents o f the 48-kbit/s channel shall be assem bled in 10-bit envelopes, in which bit 1 is a
status bit, bit 2 is an envelope alignm ent bit, and bits 3-10 are user data in form ation  bits as in Figure 1/X.51 bis.
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FIGURE l/X .5! bis

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

D P * S A D D D D D D O D S A D D D P * D D D D D S A D O D D D D D D P * S A

31 32 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 1 2

^ Envelope 1 Envelope 24-------------------- , ,---------------------►^ Envelope 3 ^

CCITT-35 720

* Padding bits

FIGURE 2/X.51 bis

1.4 The padding bits shall carry a sim ple fram ing pattern  that shall be used to identify the envelopes, within
the 64-kb it/s stream.

A tentative proposal for such a sim ple fram ing pattern  would be the follow ing:

i) the padding bit in the position 16 o f Figure 2 /X .51 bis is set to binary  0;

ii) the padd ing  bit in the position 32 o f Figure 2 /X .51 bis is set to binary  1.

Note — O ther m ore com plex fram ing patterns, which allow the use o f padding bits for such functions as,
for exam ple, housekeeping signalling or justification  in the national network, are for further study.

1.5 The fram ing strategy is for further study.

1.6 The use o f the fram ing pattern  to m onitor the error rate in the transm ission path , which will be optional,
is for further study.

1.7 The envelope alignm ent bit shall carry a pattern  o f 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.

N ote  — O ther patterns on the A bits, e.g. “all zeros” or “all ones” could be used for alarm  signals from 
the d istan t end and this is for fu rther study.

1.8 The use o f the status bit should com ply with R ecom m endations X.21 [1] and X.21 bis [2], together with
Recom m endation X.71 for connections using decentralized signalling, and with R ecom m endation X.60 for connec­
tions using com m on channel signalling.
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Recommendation X.52

M ETHO D OF ENCODING AN ISO C H R O N O U S SIGNALS INTO A SY N C H R O N O U S
USER BEARER ])

(Geneva, 1980)

The C C ITT, 

considering that

(a) R ecom m endation X .l [1] defines the user classes o f service in public data netw orks;

(b) R ecom m endation X.2 [2] defines the in ternational user facilities in public data networks;

(c) R ecom m endations X.21 [3] and  X.21 bis[A] define the interface between data term inal equipm ent 
(D TE) and  da ta  circuit term inating  equipm ent (D C E) for synchronous opera tion ;

(d) R ecom m endations X.50 and X.51 define the m ultiplexing scheme for the in ternational interface 
between synchronous data netw orks;

(e) R ecom m endations X.60, X.61 and  X.71 define the signalling system on in ternational circuits between 
synchronous data netw orks;

(f) some circuits im plem enting synchronous data networks also will connect to those netw orks DTEs 
operating in user classes o f service 1 and 2;

unanimously declares the following view:

1 Scope

1.1 In the case where two synchronous data netw orks offer service for DTEs in user classes o f service 1 and 2,
the transfer o f the an isochronous signals between the netw orks shall be perform ed using a synchronous user 
channel o f 600 b it/s  in the standardized m ultiplexing schemes given in R ecom m endations X.50 and X.51 if one or
both  o f the netw orks nationally  use the synchronous user channel o f 600 b it/s .

1.2 In the case where two synchronous data networks offer service for DTEs in user classes o f service 1 and 2
but do not provide the 600-bit/s rate, the transfer o f the anisochronous signals between those two netw orks shall
be perform ed using a synchronous user channel o f 2400 b it/s  in the standardized m ultiplexing schemes given in 
R ecom m endations X.50 and X.51.

1.3 The m ethod o f encoding signals from  DTEs in user classes o f service 1 and  2 into the synchronous bearer 
shall be independent o f the m ultiplexing scheme used.

1.4 The m ethod of encoding shall be as defined in this R ecom m endation.

2 Encoding method

The encoding m ethod implies that characters generated by DTEs in user classes o f service 1 and  2 in
accordance with R ecom m endation X.l [1] are transferred  on in ternational links as characters on a synchronous
user channel, i.e. the transfer o f characters on a synchronous user channel shall include the start signal as well as 
the stop signal with the follow ing convention:

start polarity =  b inary zero;

stop polarity =  b inary one.

Between any two characters on synchronous user channel the value o f the bits shall be b inary one.

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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The encoder and decoder shall be im plem ented in such a way that continuous start polarity  (as well as 
continuous stop polarity) generated by a D TE can be transferred.

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

The encoder shall be im plem ented in such a way tha t the tim e delay between the reception o f a character 
at nom inal speed and  the start o f sending the character on a synchronous user channel is less than  1 bit at the 
data signalling rate o f the synchronous user channel used.

, Nominal sp eed

Synchronous bearer

CCITT-38 290

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

FIGURE 1/X.52

ANNEX A 

(to R ecom m endation X.52)

Location of the encoder

The location o f the encoder, e.g. in the D C E in question or at a control po in t in the netw ork, is a national 
m atter. The location however will have no im pact on the m ethod described in this R ecom m endation.

W hen discussing the location o f the encoder for harm onization  reasons one should bear in m ind that:

— in the case o f a D C E  located encoder, no special features for handling asynchronous signals are 
needed in netw ork com ponents such as concentra tors and m ultiplexers and  that all m aintenance 
functions, subscriber line signalling scheme, local netw ork m odem s, etc. im plem ented for the 
synchronous user classes o f service can be used w ithout 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 allow ing the use o f a sim ple 2-wire m odem  and the sharing o f conversion 
equipm ent at the central po in t by a num ber o f subscribers.

ANNEX B 

(to R ecom m endation X.52)

Higher data signalling rates

In the case where asynchronous DTEs operating  at higher data signalling rates than given in R ecom m en­
dation  X .l [1] are connected to  synchronous da ta  networks, the sam e principle for encoding as given in the text o f 
this R ecom m endation could be used and  the relationship  between da ta  signalling rate and  bearer channel rate 
shall be as shown in Table B-1/X.52.
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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
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Recommendation X.53

NUM BERING OF CHANNELS ON INTERNATIONAL MULTIPLEX LINKS AT 64 kbit/s

(Geneva , 1980)

The CC ITT ,

considering that

R ecom m endations X.50 and  X.51 define m ultiplexing schemes for in te rnational links at 64 k b it/s ,

unanim ously declares

the follow ing view on the num bering o f the tribu tary  channels.

T ribu tary  da ta  channels conveyed w ithin a 64-kbit/s m ultiplex link according to R ecom m endations X.50 
and  X.51, should be identified, for operational and  m aintenance purposes, by the follow ing label:

i) One decim al digit D, indicating the m ultiplexing structure.

D, =  1 for the 80 8-bit envelope structure (D ivision 2 o f R ecom m endation X.50).

D, =  2 for the 20 8-bit envelope structure (D ivision 3 of R ecom m endation X.50).

Note — This applies to m ultiplexing structures defined in R ecom m endation X.50 only.

ii) One decim al digit D 2 indicating  the channel rate.

D 2 =  3, 4, 5, 6 for the rates o f 600, 2400, 4800 and  9600 b it/s  respectively.

Note — Digits 1 and  2 are reserved for user classes o f service 1 and  2.

iii) Two decim al digits, D3 and D4, indicating the position “n ” assigned in the fram e with respect to the 
first envelope o f the channel considered; n <  80 for the 80 envelopes fram es defined in R ecom m en­
dation  X.50 (D ivision 2) and R ecom m endation X .51; n <  20 for the 20 envelopes fram e defined in 
R ecom m endation X.50 (D ivision 3).
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Recommendation X.54

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

(Geneva, 1980)

The C C ITT, 

considering that

R ecom m endations X.50 and  X.51 define m ultiplexing schemes for in ternational links at 64 kb it/s ,

u nan im o usl\' dec!a res

the follow ing view on the allocation o f the tribu tary  channels.

On in ternational links carrying data channels m ultiplexed at 64 k b it/s  according to R ecom m enda­
tions X.50 and X.51, the allocation o f tributary  channels at rates o f 0.6, 2.4, 4.8 and 9.6 k b it/s  within the
m ultiplex fram e, should be chosen, by b ila te ra lag reem en t, am ong the configurations listed in Table 1/X.54.

Note — The phase num ber i (i =  1, . . . ,  5) corresponds to the set o f envelopes i +  5j (j =  0, . . . ,  15 for
80 envelope fram es; j =  0, . .  . ,  3 for 20 envelope fram es) o f each fram e. 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.

2 2 Fascicle VIII.3 — Rec. X.54



TABLE 1/X.54

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

Configuration
number

Phase number

1 2 3 4 5

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 4.8
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 2.4
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 4.8 4.8 4.8 4.8
22 9.6 4.8 4.8 4.8 2.4
23 9.6 4.8 4.8 4.8 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 4.8 4.8
37 4.8 4.8 4.8 4.8 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 4.8 4.8 0.6 0.6
42 4.8 4.8 2.4 2.4 2.4
43 4.8 4.8 2.4 2.4 0.6
44 4.8 4.8 2.4 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 2.4 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.60

CO M M O N CHANNEL SIGNALLING FOR CIRCUIT SW ITCHED DATA APPLICATIONS

(Geneva, 1980)

The CC ITT, 

considering

(a) that public netw orks providing circuit-sw itched data  transm ission services are being established in 
various countries;

(b) that com m on channel signalling offers advantages when used for interexchange signalling in digital 
circuit-sw itched telecom m unication netw orks;

(c) that a need has been established for a standardized com m on channel signalling system, know n as 
C C IT T  Signalling System No. 7, for use in in ternational and national applications in single service and 
m ultiservices digital netw orks;

(d) that S ignalling System No. 7 has been defined with a functional structure clearly separating:

— the M essage T ransfer Part, com m on for all services and applications, and

— User Parts for different services and applica tions, and in particu lar, the D ata User Part for
circuit-sw itched data  applications,

unanim ously declares the view

that com m on channel signalling for in te rnational circuit-sw itched data applica tions be in accordance with 
S ignalling System No. 7, i.e.:

i) that the data service call control related elem ents o f the signalling system be as specified for the D ata 
User Part in R ecom m endation X.61,

ii) that the message transfer related elem ents o f the signalling system be as specified for the Message
Transfer Part in R ecom m endations Q.701 — Q.707, [1] to [7].

Note 1 — S ignalling System No. 7 including the D ata  User Part offers a basis for definition o f com m on
channel signalling for national data applications.

Note 2 -  The im plications o f the use o f the signalling system in m ultiservices netw orks and Integrated
Service Digital N etw orks (IS D N ) providing circuit-sw itched data services have not yet been fully studied.
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Recommendation X.61 '*

SIGNALLING SYSTEM  NO . 7 -  DATA USER PART

(Former Recommendation X.60, Geneva, 1976 am ended a t Geneva, 1980)

TABLE OF CONTENTS

1 Functional description o f  the signalling system

1.1 G eneral

1.2 D ata User Part

1.3 M essage T ransfer Part

2 General function  o f  data signalling messages, signals, indicators, codes and  conditions

2.1 Signalling messages

2.2 Service inform ation

2.3 S ignalling in form ation transferred  in the signalling messages

2.4 D ata channel signalling condition

3 Formats and  codes

3.1 Basic form at characteristics

3.2 Label

3.3 Form ats and  codes for call and  circuit related messages

3.4 Form ats and codes for facility registration and  cancellation messages

3.5 D ata channel signalling conditions

4 Basic call control and signalling procedures

4.1 G eneral

4.2 O verall call set-up and  clear-dow n procedures

4.3 N orm al switching procedures

4.4 D etailed signalling procedures in norm al conditions

4.5 Call handling in abnorm al conditions

5 Additional call control and signalling procedures

5.1 G eneral

5.2 Closed user g roup facilities

5.3 Bilateral closed user group facilities

5.4 C alling line identification

5.5 Called line identification

5.6 Redirection o f calls

5.7 C onnect when free and w aiting allowed

5.8 Reverse charging and  reverse charge acceptance

This Recommendation appears in the Series Q Recommendations as Recommendation Q.741.
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5.9 M anual answer

5.10 RPOA 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 Exam ples o f signalling traffic characteristics

1 Functional description of the signalling system

1.1 General

Use o f Signalling System No. 7 for call control or for facility registration and  cancellation signalling for 
circuit-sw itched data transm ission services requires:

— application  of D ata User Part (D U P) functions, in com bination  with

— application  o f an appropriate  set o f M essage T ransfer Part (M TP) functions.

A general description o f the signalling system is given in R ecom m endation Q.701 [1], T hat R ecom m enda­
tion also defines the division o f functions and the requirem ents o f interaction between the Message T ransfer Part 
and  the Data User Part.

1.2 Data User Part

The Data User Part specified in this R ecom m endation defines the necessary call contro l, and  facility 
registration and cancellation related elements for in ternational com m on channel signalling by use o f Signalling 
System No. 7 for circuit-sw itched data transm ission services. As regards call control and  signalling procedures for 
in te rnational user facilities and network utilities, refer to R ecom m endation X.87.

The signalling system meets all requirem ents defined by C C IT T  concerning service features, user facilities 
and  netw ork utilities for circuit-sw itched data transm ission services.

It can be used to control switching o f various types o f data  circuits, including satellite circuits, to be used 
in w orldwide circuit-sw itched data connections. It is designed for both-w ay operation  o f data circuits.

The signalling system is suitable for national circuit-sw itched da ta  applications. M ost da ta  signalling 
message types and signals specified for in ternational use are also required in typical national data  applications. In 
addition  to these, national data  applications typically require additional types o f signals; such requirem ents that 
have been identified are already provided for. The system provides am ple spare capacity to cater for further 
additions o f new message types and signals should such a need arise.

The label structures specified for data  signalling messages require tha t all exchanges using the signalling 
system are allocated codes from  code plans established for the purpose o f unam biguous identification o f signalling 
points, see Recom m endations Q.701 [1] and  Q.704 [2]. The principles to apply to the in ternational signalling 
netw ork are for further study.

1.3 M essage Transfer Part

The M essage T ransfer Part o f S ignalling System No. 7 is specified in separate R ecom m endations. An 
overview description o f the M essage Transfer Part is contained in R ecom m endation Q.701 [1].

The M essage T ransfer Part defines a range o f functions by which different signalling m odes and  different 
signalling network configurations may be realized. Any application  o f S ignalling System No. 7 requires that an 
ap p ro p ria te  selection of these functions is applied depending on the in tended use o f the system and  the 
characteristics o f the telecom m unications netw ork concerned.
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2 General function of data signalling messages, signals, indicators, codes and conditions

§ 2 describes general functions o f data signalling messages, signals, indicators, codes and  conditions which 
are used to  set up a call, to contro l user facilities and  to control and  supervise a circuit. The requirem ents relating 
to the use o f the signalling messages and their signalling in form ation  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 o r control and  supervise the circuit
state.

2.1.1.1 Address message

A m essage sent in the forw ard direction , con tain ing  signalling in form ation  required  to route and  connect 
the call to the called user. This message contains address in form ation, class o f  service in form ation , etc., and  may 
also contain additional inform ation  such as, for exam ple, calling line identity.

2.1.1.2 Calling line identity message

A m essage sent in the forw ard direction, contain ing  the calling line identity or the orig inating  netw ork 
identity. This m essage is sent subsequently to  an address m essage, which does no t contain  the calling line identity , 
when requested by the destination  network.

2.1.1.3 Call accepted message

A m essage sent in the backw ard d irection, contain ing  in form ation to indicate tha t connection  o f the call is 
allow ed by the destination  exchange. It m ay also contain  additional inform ation  such as, for exam ple, called line 
identity.

2.1.1.4 Call rejected message

A  m essage sent in the backw ard direction  contain ing  a signal to  indicate the cause o f the failure o f the call 
set-up as the response to the address message and in itiating clearing o f the call. The call rejected m essage will be 
sent as either the first response, or the second response after sending the call accepted m essage when the call fails 
to  be com pleted at the destination  exchange, e.g. because no call accepted signal was received from  the called user.

2.1.1.5 Clear message

A  m essage sent in either direction, con tain ing  in form ation  about the clearing o f  the call.

2.1.1.6 Circuit state message

A  m essage sent in either direction, con tain ing  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 inform ation  between orig i­
nating  and  destination  exchanges to register and  cancel in form ation  related to  user facilities. The exchange o f this 
type o f message is generally not associated w ith a call between two users.

2.1.2.1 Facility registration/cancellation request message

A  m essage sent in the forw ard direction to  register or cancel a user facility. This m essage contains 
in form ation  which identifies the user requesting facility registration or cancellation and  inform ation  relating  to  the 
facility concerned.
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2.1.2.2 Facility registration/cancellation request accepted message

A message sent in the backw ard direction, con tain ing  inform ation that registration o r cancellation is 
com pleted or accepted at the destination  exchange.

2.1.2.3 Facility registration/cancellation request rejected message

A message sent in the backw ard direction, con tain ing  in form ation that the registration or cancellation is 
not com pleted or accepted at the destination  exchange with in form ation  indicating a reject cause.

2.2 Service information

The service in form ation  provides the highest level o f  discrim ination  between different sets o f signalling 
messages. It contains the follow ing com ponents.

2.2.1 Service indicator

Inform ation used to identify the User Part to which the signalling message belongs.

2.2.2 National indicator

Inform ation used for discrim ination  between in ternational and  national messages. In case o f national 
messages, it may for exam ple also be used for d iscrim ination  between different label alternatives for national use.

2.3 Signalling information transferred in the signalling messages

2.3.1 Label components

In the case o f call and  circuit related messages, the label is used for message routing and , in general, for 
identification  o f the data  circuit selected for the call. In the case o f facility registration and  cancellation messages, 
the label only provides a message routing function. The standard  label structure consists o f the following 
com ponents.

2.3.1.1 Destination point code

Inform ation  identifying the signalling poin t to  which the message is to  be routed.

2.3.1.2 Originated point code

Inform ation  identifying the signalling po in t from  which the message has been originated.

2.3.1.3 Bearer identification code

Inform ation  identifying the 64-kbit/s bearer am ong those interconnecting the destination  po in t and 
o rig inating  point.

2.3.1.4 Timeslot code

Inform ation identifying the subm ultiplexed circuit at a lower bit rate on the 64-kbit/s bearer which is itself 
identified by the bearer identification code.

2.3.2 M essage fo rm a t identifiers

2.3.2.1 H eading

Inform ation  discrim inating, as applicable, between different groups o f individual types o f messages within 
the set o f  messages identified by the service inform ation. The heading is split into two levels. The first level 
d iscrim inates between different m essage groups. The second level either discrim inates between different message 
types or contains a signal.

2.3.2.2 Field length indicator

Inform ation  associated with and  indicating the length o f a variable length field.

2.3.2.3 Field indicator

Inform ation  associated with and  indicating the presence or absence o f an op tional field.
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2.3.3 Basic call set-up address information

2.3.3.1 Address signal

A signal contain ing an elem ent o f a D ata C ountry  Code (D C C ), D ata N etw ork Identification 
C ode (D N IC ) or a data  num ber.

2.3.3.2 Destination address

Inform ation  sent in the forw ard d irection consisting o f a num ber o f address signals indicating  the 
com plete data num ber o f the called user.

2.3.4 Basic call set-up indicators

2.3.4.1 N ational/international call indicator

Inform ation  (for national use only) sent in the forw ard direction indicating  w hether the call is a national 
o r in ternational call. In the destination netw ork, it m ay for exam ple be used in connection  with user facilities 
requiring separate handling  o f in ternational calls.

2.3.4.2 D C C /D N IC  indicator

In form ation  (for national use only) sent in either direction, associated with a data  num ber, indicating 
w hether the D C C /D N IC  is included in that d a ta  num ber.

2.3.4.3 Alternative routing indicator

Inform ation  sent in the forw ard d irection indicating that the call has been subjected to an alternative 
routing  and  which m ay be used to prevent the call being set up over an alternative route m ore than  once.

Note — This signal is provided provisionally , and will be subject to change when the necessary network 
capabilities fo r-rou ting  have been determ ined.

2.3.4.4 User class indicator

Inform ation  sent in the forw ard direction , indicating the user class o f service o f the calling user. This 
ind icator m ay be used to determ ine the type o f 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 backw ard direction, indicating  tha t the call can be com pleted. At the orig inating  
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 backw ard direction , specifically provided for in terw orking with decentralized 
signalling (see R ecom m endation X.80), indicating  tha t the call can he com pleted and  tha t through-connection  o f 
transit exchanges using decentralized signalling m ay take place.

2.3.5.3 Network fa ilure signal

A signal sent in the backw ard direction  indicating  that the call canno t be com pleted because o f a 
tem porary  fault condition  w ithin the netw ork, e.g. expiry o f a tim e-out or line fault. At the orig inating  exchange it 
results in sending a no connection call progress signal to the calling user and  clearing the call.

2.3.5.4 N um ber busy signal

A signal sent in the backw ard direction , indicating that the call canno t be com pleted because the called 
user’s access line to  the exchange is engaged in ano ther call. At the orig inating  exchange it results in sending a 
number busy call progress signal to the calling user and  clearing the call.
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2.3.5.5 Access barred signal

A signal sent in the backw ard direction, indicating  that the call canno t be com pleted because a user facility 
prevents connection o f the call to the called user, e.g. as a result o f failure o f 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 backw ard direction, indicating  that the call cannot be com pleted because the called 
num ber has been changed recently. At the orig inating  exchange, it results in sending a changed number call 
progress signal to the calling user and  clearing the call.

2.3.5.7 N ot obtainable signal

A signal sent in the backw ard d irection, indicating that the call canno t be com pleted because the called
num ber is not in use or assigned. At the orig inating  exchange, it results in sending a not obtainable call progress
signal to the calling user and  clearing the call.

2.3.5.8 Out o f  order signal

A signal sent in the backw ard direction, indicating  that the call canno t be com pleted because either the
called user’s term inal o r the called user’s access line is out o f service or faulty. At the originating exchange, it
results in sending an out o f  order call progress signal to the calling user and clearing the call.

2.3.5.9 Controlled not ready signal

A signal in the backw ard direction, indicating  that the call cannot be com pleted because the called user’s 
term inal is in a controlled not ready condition. At the orig inating  exchange, it results in sending a controlled not 
ready call progress signal to the calling user and clearing the call.

2.3.5.10 Uncontrolled not ready signal

A signal sent in the backw ard direction, indicating that the called user’s term inal is in an uncontrolled not 
ready condition. At the orig inating  exchange, it results in sending an uncontrolled not ready call progress signal to 
the calling user and clearing the call.

2.3.5.11 D C E power o f f  signal

A signal sent in the backw ard direction, indicating  th a t the called user’s D C E is switched off. At the 
orig inating  exchange, it results in sending a D C E power o f f  call progress signal to  the calling user and  clearing the 
call.

2.3.5.12 Network fa u lt  in local loop signal

A signal sent in the backw ard d irection, indicating  th a t a fault has been detected in the local access 
connection  for the called user. At the originating  exchange, it results in sending a network fa u lt  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 backw ard direction, indicating  tha t the called term inal is no t available for reasons 
which have been indicated  to the in form ation service, and  which are not covered by another specific signal. At the 
o rig inating  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 o f  service signal

A signal sent in the backw ard direction, indicating  tha t the called user’s term inal is incom patib le with the 
characteristics o f the calling user’s term inal, e.g. different user class o f service. At the originating  exchange, it 
results in sending an incompatible user class o f  service call progress signal to the calling user and  clearing the call.

2.3.5.15 Network congestion signal

A signal sent in the backw ard direction, indicating  that the call canno t be com pleted because o f tem porary  
congestion or tem porary  fault conditions encountered  on the route to the called custom er. At the originating 
exchange this signal results in sending a network congestion call progress signal to the calling user and  clearing the 
call.
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2.3.5.16 Degraded service signal

A signal sent in the backw ard direction, indicating tha t a part o f the netw ork, due to faulty  cond itions, has 
a very m uch reduced grade o f service, which is likely to persist for som e time. At the orig inating  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 C harge/no charge indicator

Inform ation  (for national use only) sent in the backw ard direction that may be used to indicate tha t 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  ind icating  tha t 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 w here, due
to memory m utilation  or other causes, the state o f the circuit is am biguous.

2.3.6.4 Blocking signal

A signal sent for m aintenance purposes indicating to  the exchange at the o ther end o f the interexchange
data circuit tha t 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 o ther end o f 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 tha t 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 in terexchange, 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

Inform ation sent in the forw ard direction and in som e circum stances in the backw ard d irection , ind icating  
w hether or not the call involves a closed user group, whether an interlock code is included in the m essage and 
w hether or not outgoing access is allowed for the calling user.

2.3.7.2 Interlock code

Inform ation  sent in the forw ard direction, and  in some circum stances, in the backw ard d irection , 
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

Inform ation sent in the forw ard direction, indicating  whether or no t the call is a call w ithin a bilateral 
closed user group.
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2.3.8.2 Registration request signal

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

2.3.8.3 Cancellation request signal

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

2.3.8.4 Registration completion signal

A signal sent in the backw ard direction, indicating that facility registration is com pleted 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 backw ard d irection, 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 backw ard direction, indicating that facility cancellation is com pleted at the destination 
exchange. At the orig inating  exchange it results in sending a registration/cancellation confirmed  call progress signal 
to the calling user.

2.3.8.7 Local index

Inform ation sent in the forw ard d irection and backw ard direction at bilateral closed user group registra­
tion. It indexes the subscriber file to identify the particu lar 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

Inform ation sent in the backw ard direction, indicating whether or not the calling line identity should be 
sent forw ard.

2.3.9.2 Calling line identity indicator

Inform ation sent in the forw ard direction, indicating whether, and  w hat form  of, a calling line identity is 
included in the message.

2.3.9.3 Calling line identity

Inform ation sent in the forw ard direction, consisting o f a num ber o f address signals indicating the 
(in ternational) data num ber o f the calling user.

2.3.10 Additional signals relating to the called line identification facility

2.3.10.1 Called line identification request indicator

Inform ation sent in the forw ard direction , indicating whether or not the called line identity should be 
returned.

2.3.10.2 Called line identity indicator

Inform ation  sent in the backw ard direction , indicating whether, and w hat form  of,the called line identity is 
included in the message.

2.3.10.3 Called line identity

Inform ation  sent in the backw ard direction , consisting o f a num ber o f address signals indicating the 
(in te rna tional) data num ber o f  the called user.
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2.3.11 Additional signals relating to redirection o f  calls facility

2.3.11.1 Redirection request signal

A signal (for national use only) sent in the backw ard direction , ind icating  that the called user has
requested redirection o f calls to another address.

2.3.11.2 Redirection address indicator

Inform ation (for national use only) sent in the backw ard direction, ind icating  that a redirection address is 
included in the message.

2.3.11.3 Redirection address

Inform ation  (for national use only) sent in the backw ard d irection, consisting o f  a num ber o f  address
signals, indicating the data  num ber to which the call is to be redirected.

2.3.11.4 Redirected call indicator

Inform ation  (for national use only) sent in the forw ard direction, indicating  that the call is a redirected 
call. This ind icator is used to prevent a further redirection, if  the user at the new address has also requested 
redirection o f calls.

2.3.11.5 Redirected call signal

A signal sent in the backw ard direction, indicating that the call has been redirected to  an address other
than  the destination  address selected by the calling user. At the orig inating  exchange, it results in sending a
redirected call progress signal.

2.3.12 Additional signals relating to the connect when free  and  waiting allowed facilities

2.3.12.1 Connect when free  signal

A signal sent in the backw ard direction, indicating  tha t the called user, having the connect when free  
facility, is busy and  tha t the call has been placed in a queue. At the orig inating  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

Inform ation  sent in the forw ard direction, indicating  th a t reverse charging is requested by the calling user.

2.3.13.2 Reverse charge acceptance not subscribed signal

A signal sent in the backw ard direction, indicating rejection o f  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 m anual answer

2.3.14.1 Terminal called

A signal sent in the backw ard direction, indicating tha t the called user operates with m anual answ er. 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

Inform ation  (for national use only) sent in the forw ard direction, indicating  whether o r no t the calling user 
requires selection o f an  RPOA for in ternational call rou ting  at the in te rnational gateway. W hen R PO A  selection is 
required, it also indicates tha t a RPOA transit netw ork identity is included in the message.
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2.3.15.2 RPOA transit network identity

Inform ation  (for national use only) sent in the forw ard d irection, identifying the requested RPOA transit 
netw ork by its D N IC .

2.3.15.3 RPOA out o f  order signal

A signal (for national use only) sent in the backw ard direction, indicating that the call canno t be 
com pleted, because the selected RPOA transit network is no t available for service. At the originating exchange, it 
results in sending an RPOA out o f  order call progress signal to the calling user.

2.3.16 A dditional signals relating to the network identification utilities

2.3.16.1 Network identity

Inform ation  sent in either direction, identifying an originating, a transit o r destination  netw ork by its
D N IC .

2.3.16.2 Originating network identification request indicator

Inform ation sent in the backw ard direction, indicating whether o r not the originating  network identity 
should be sent forw ard.

2.4 D ata channel signalling conditions

These are interexchange data channel conditions em ployed in the call set-up and  clear-dow n procedures. 
The conditions defined in § 2.4 are based on the characteristics o f the relevant D T E /D C E  interfaces for the 
circuit-sw itched service. The im plications o f other possible new D T E /D C E  interfaces on these conditions have not 
yet been determ ined.

2.4.1 Trunk free  condition

A condition  transm itted  in the forw ard or backw ard interexchange da ta  channels when the circuit is free 
or under release at the sending exchange.

2.4.2 Trunk seized condition

A condition  transm itted  in the forw ard interexchange data  channel when the circuit is seized but not 
through-connected.

2.4.3 Call accepted condition

A condition  appearing  in the backw ard interexchange da ta  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 D T E /D C E  interface.

2.4.4 Clear request condition

A condition , appearing  in the forw ard and  backw ard interexchange da ta  channels, sent by the user when 
requesting to  clear the call.

3 Formats and codes

3.1 Basic fo rm a t characteristics

3.1.1 General

The data  signalling messages are carried on the signalling data  link by m eans o f Signal U nits (SU), the 
form at o f  which is described in the specifications o f the M essage T ransfer Part (M TP), see R ecom m enda­
tion  Q.703 [3].

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

The signalling in form ation o f each message constitutes the S ignalling Inform ation  Field (SIF) o f the 
co rrespond ing  SU signal unit and  consists o f  an integral num ber o f octets. It basically contains the label, the 
heading code and one or m ore signals a n d /o r  indicators.
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3.1.2 Service information octet

3.1.2.1 Format

The service in form ation  octet com prises the service ind icator and the subservice field.

The service ind icator is used to associate signalling in form ation with a particu lar User Part and is only
used with message signal units (see R ecom m endation Q.703 [3]).

The in form ation  in the subservice field perm its a distinction to be m ade between national and in te rn a­
tional signalling messages. In national applications when this discrim ination  is no t required, possibly for certain
national User Parts only, the subservice field can be used independently  for d ifferent User Parts.

The form at o f the service in form ation  octet is shown in Figure 1/X .61.

DCBA DCBA

S u b se rv ic e S e rv ice
field in d ica to r

1st bit
4 4 tra n s m itte d

CCITT-35510

FIGURE 1/X.61 
Service information octet

3.1.2.2 Service indicator

The service ind icator will be coded as follows:

Bits: DCBA

0 1 1 0  call and  circuit related messages 
0 1 1 1  facility registration and  cancellation messages.

The use o f o ther service ind icator codes is specified in R ecom m endation Q.704 [2].

3.1.2.3 Subservice fie ld

The subservice field is coded as show n in Table 1/X.61.

TABLE 1/X.61

Bits: BA Spare
DC National indicator
00 international message
0 1 spare (for international use)
1 0 national message
1 1 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 in form ation in the signalling in form ation field is, in general, d ivided into a num ber o f 
subfields which may be o f either fixed or variable length. The first field is the label field, see § 3.2. Follow ing the 
label field is a heading code HO which, possibly together w ith 'a  follow ing subheader H I, identifies the structure o f 
the message. O ther fields may be m andatory  or optional on a per individual message basis, the presence or 
absence o f op tional fields being indicated by field indicators. Each field indicated below is m andatory  unless 
explicitly indicated as optional.
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3.1.4 Order o f  bit transmission

W ithin each defined subfield the inform ation  is transm itted  least significant bit first.

3.1.5 Coding o f  spare bits

Each spare bit is coded 0 unless otherw ise indicated.

3.1.6 Indicators fo r  national use only

A num ber o f indicators specified are indicated as for national use only. In in ternational use the 
corresponding bits are coded 0 and  are, as regards their in terpretation , equivalent to spare bits.

3.2 Label

3.2.1 General

The label is an item o f in form ation which form s p art o f  every signalling message and  is used by the 
m essage routing function at M TP Level 3 to  select the ap p rop ria te  signalling route and  by the User Part function  
to  identify the particu lar transaction  (e.g. the call) to  which the message pertains.

In general, the label in form ation  encom passes an explicit or im plicit indication  o f the message source and 
destination  and, depending on the applica tion , various form s o f transaction  identification.

F or call and  circuit related messages the transaction  is conveniently identified by including the corre­
sponding  circuit identity in the label. In the follow ing, two such label structures are specified:

— a basic label structure which, consistent w ith the standard  telephone label structure (R ecom m enda­
tion Q.723 [4]), is designed to meet the requirem ents for identification  o f  da ta  circuits derived from 
standard  data  m ultiplexers (see R ecom m endations X.50 and  X.51);

— an alternative label structure, identical to the standard  telephone label structure, which may be used in 
applications where the da ta  circuits use full 64-kbit/s digital circuits w ithout subm ultiplexing.

F or facility registration and  cancellation related messages the specified label structure is equivalent to  the 
s tandard  routing label o f the M TP, see [2].

N ote  — 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, bu t is intended to show tha t other label lengths are possible.

3.2.2 Basic label fo r  call and circuit related messages

3.2.2.1 General

The basic label has a length o f 48 bits and  is placed at the beginning o f  the signalling in form ation  field. 
The form at is as show n in F igure 2/X .61.

HGFEDCBA

TSC BIC OPC DPC

1st bit
8 12 14 14 transm itted  

---------------------►
CCITT-42220

FIGURE 2/X.61 
Basic label for data call and circuit related messages
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The general function o f the label com ponents is defined in § 3.2.1. The portion  o f the basic label that 
consists o f the D estination Point Code (D PC ) and O riginating Point C ode (OPC) fields and  the four least 
significant bits o f the Bearer Identification Code (BIC) field corresponds to the standard  routing  label specified in 
R ecom m endation Q.704 [2],

3.2.2.2 Destination and  originating point codes

The standard  structure requires tha t each data sw itching exchange in its role as a signalling po in t is 
allocated a code from  a code p lan established for the purpose o f unam biguous identification  o f signalling points.

Separate code plans will be used for the in ternational signalling netw ork and  for d ifferent national 
signalling networks.

The princip les o f code allocation  which apply  to the in ternational signalling netw ork are for fu rther study.

The destination  point code will be the code applicable to the d a ta  sw itching exchange to which the 
message is to be delivered. The originating po in t code will be the code applicab le to the data  sw itching exchange 
from  which the message is sent.

3.2.2.3 Bearer identification code

The allocation  o f bearer identification codes to individual bearers is determ ined by bilateral agreem ent 
a n d /o r  in accordance with applicable predeterm ined rules.

For bearers which form  p art o f a 2 .048-M bit/s PCM system according to R ecom m endation G.734 [5], the 
bearer identification  code contains in the 5 least significant bits a binary  representation  o f the actual num ber o f 
the tim e slot which is assigned to the bearer. The rem aining bits o f the bearer identification  code are used where 
necessary, to identify one am ong several systems, interconnecting the orig inating  po in t and  destination point.

For bearers which form  part o f a 8.448-M bit/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 R ecom m en­
dation  Q.723 [4],

3.2.2.4 Time slot code

The coding o f the tim e slot code (TSC) is as follows (bit num bering as in Figure 2/X .61):

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

— bits ABCD will con tain , in pure binary  representation , the channel num ber o f the circuit w ithin 
the 12.8-kbit/s (R ecom m endation X.50) or 12-kbit/s (R ecom m endation X.51) phase; the channel 
num ber being in the range (see R ecom m endations X.50, X.51, X.53 and X.54):

0-15 for 600-b it/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 con tain , in pure binary  representation , the num ber o f the 12.8-kbit/s or 12-kbit/s 
phase, the phase num ber being in the range 0-4;

— bit H will be coded 0.

b) In the case where the data circuit uses the full 64 -kb it/s bearer rate, the tim e slot code will be 
01110000 .

3.2.3 Alternative label fo r  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 m ay be used in m utual agreem ent.

This label structure is equivalent to  the standard  telephone label structure specified in R ecom m enda­
tion  Q.704 [2]. The destination po in t code (D PC ) and originating po in t code (OPC) fields are as in the basic label 
structure and  the C ircuit Identification  C ode (C IC ) is as the bearer identification  code field in the basic label 
structure (see § 3.2.2).
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CIC OPC DPC

1st bit
12 14 14 transmitted  

---------------------►
CCITT-35521

FIGURE 3/X.6I 
Alternative label for data and circuit related messages

3.2.4 Standard  label fo r  facility  registration and  cancellation messages

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

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

This label structure is equivalent to the standard  rou ting  label specified for the M TP (see R ecom m enda­
tion  Q.704 [2]). The destination  point code (D PC ) and  orig inating  point code (OPC) fields are used as for the 
basic label, see § 3.2.2.

3.2.5 M odified label

In cases where the data  transm ission service is provided by public data networks com prising few 
exchanges and  signalling relations, it m ay be attractive to use shorter labels than  those specified in §§ 3.2.2 
to  3.2.4. In such applications a m odified label, having the sam e order and  function , but possibly d ifferent sizes, o f 
subfields may be used in m utual agreem ent. In such a case the label used for M TP Level 3 messages should be 
m odified accordingly. Also, in som e national applications it m ay be necessary to  use an extended m odified label.

3.3 Formats and codes fo r  call and circuit related messages

3.3.1 H eading

The different heading codes (HO) for the call and  circuit control messages are allocated as show n in 
Table 2 /X .61.
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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 1

3.3.2 Address message

3.3.2.1 The form at o f the address message is as shown in Figure 5/X .61.

OOOOOO FEDCBA DCBA 0001

User
class

indicator

M essage
indica­

tors

Heading
code
HO

Label

1 st bit
4 + T — — 4 4 (48) transferred  

--------------------- ►

HGFEDCBA HGFEDCBA

Second First D estina­ Field
indicator indicator tion length

octe t octe t address indicator

0 0 0 0

FiPOA
transit

network
identity

Calling line 
identity

Field
length
indi­
cator

Closed 
user g roup 

interlock 
code

16 m x 8 4 4 32

FIGURE 5/X.61 
Address message

The fields, subfields and  codes are as follows:

3.3.2.2 Label 

See § 3.2.

3.3.2.3 Heading code HO 

See § 3.3.1.

CCITT-42230
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The coding is shown in Table 3/X .61.

3.3.2.4 M essage indicator

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
0 0 0 0 0 0 1

to 1 spare
1 0 0 0 0 0
1 00001 I asynchronous user classes, as applicable; bits ABC

to / coded as bits bl, b2, b3 of first user class
1 0 0 1 1 0 1 character in Recommendation X.71
1 00111

to J spare
1 01111
1 1 0 0 0 0 600 bit/s (user class 3) Synchronous user
1 10001 2 400 bit/s (user class 4) classes corresponding
1 1 0 0 1 0 4 800 bit/s (user class 5) to second user class
11 0 0 1 1 9 600 bit/s (user class 6) charter in
1 1 0 1 0 0 48000 bit/s (user class 7) Recommendation X.71
11 0 1 0 1 I

to < spare
11 1 0 1 1 1
1 1 1 1 0 0 1

to
11 1 1 1 1

| reserved for national use

3.3.2.6 Spare bits

3.3.2.7 Field length indicator

A code expressing in pure b inary  representation  the num ber o f address signals in the destination  address.

3.3.2.8 Destination address fie ld

This field is divided in to  an even num ber o f semi-octets. The decim al value o f  each destination  address 
digit is expressed in pure b inary  representation  o f an address signal. The digits are sent in descending o rder with 
m ost significant digit first. In case o f an odd num ber o f address signals a 4-bit 0000 filler code is included in the 
last sem i-octet o f the field.
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3.3.2.9 First indicator octet

This is an optional field that is included if indicated in bit A o f  the m essage indicators. The coding is 
show n in Table 5/X .61.

TABLE 5/X.61

Bits B A Calling line identity indicator
0 0 calling line identity not included
0 1 calling line identity without DCC/DNIC included 

(national use only)
1 0 DCC/DNIC only included
1 1 calling line identity with DCC/DNIC included
D C CUG call indicator
0 0 ordinary call
0 1 spare
1 0 CUG call, outgoing access allowed
1 1 CUG call, outgoing access not allowed
E BCUG call indicator
0 ordinary call
1 BCUG call
F Reserved for charging information indicator; coded 0
G Reserved for an additional routing information indicator; 

coded 0
H Field indicator of the second indicator octet
0 second indicator octet not included
1 second indicator octet included

3.3.2.10 Second indicator octet

This is an op tional field that is included if indicated  in bit H o f the first ind icator octet. The coding is 
shown in Table 6/X .61.

TABLE 6/X.61

Bit A Redirected call indicator (national use only, see § 3.1.6)
0 ordinary call
1 redirected call
B RPOA selection indicator (national use only, see § 3.1.6)
0 no RPOA code included
1 RPOA code included
c Reverse charging request indicator
0 no reverse charging request
1 reverse charging request
D Called line identification request indicator
0 no called line identification requested
1
p

called line identification requested
Ju
F

j
r Spare

G )
H Reserved for field indicator for third indicator octet;

coded 0

3.3.2.11 Closed user group interlock code

This is an  op tional field tha t is included only when indicated in bits C D  in the first ind icato r octet. The 
fo rm at o f the interlock code is in accordance with F igure 6/X .61.
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Binary Code DNIC
D4

DNIC
D3

DNIC
D2

DNIC 
D 1

1st bit
16 4 4 4 4 transm itted

-----------------b.
CCITT-42240

FIGURE 6/X.61 
Format of interlock code

Each o f the first four semi-octets contains a decim al digit, the value o f which is expressed in pure b inary 
representation, o f the D N IC  (or DCC plus one digit) o f the coord inating  A dm inistration  o f the closed user group 
concerned (see R ecom m endation X.87). The 16-bit b inary  code is the code assigned to the closed user group 
concerned.

3.3.2.12 Spare bits

Included only when the calling line identity  is included.

3.3.2.13 Field length indicator

This is an optional field that is included only when the calling line identity is included. It is a code 
expressing in pure b inary representation the num ber o f address signals in the calling line identity included.

3.3.2.14 Calling line identity

This is an op tional field that is included only if indicated in bits AB o f the first ind icator octet. This Field 
is divided into an even nuipber o f semi-octets. It contains a num ber o f decim al digits o f the national or 
in te rnational data num ber o f the calling line or o f the D N IC  o f the orig inating  network. The coding o f each digit, 
their o rder o f transm ission and the use o f a filler code is as specified in § 3.3.2.8.

3.3.2.15 RPOA transit network identity

This is an optional Field that is included only if indicated in bit B in the second ind icator octet. This Field 
is divided into four sem i-octets, each o f which contains a decim al digit o f the applicable D N IC . The coding and 
order o f transm ission o f these digits is as specified in § 3.3.2.8.

3.3.3 Call accepted message

3.3.3.1 The form at o f the call accepted message is as shown in Figure 7/X .61.

The Fields, subFields and  codes are as follows:

3.3.3.2 Label 

See § 3.2.

3.3.3.3 H eading code HO 

See § 3.3.1.

3.3.3.4 Signal

The signal in form ation is coded as shown in Table 7/X .61 (corresponding call progress signal digits, as 
applicab le , are indicated w ithin brackets).

42 Fascicle VIII.3 — Rec. X.61



HGFEDCBA HGFEDCBA DCBA 0 1 0 0

S econd
indicator

octet

First
indicator

octet
Signal Heading

code Label

1st bit
4 4 (48) transm itted

-----------------p.

0 0 0 0 0 0 0 0

/ Closed user group Called Field
interlock line length/ code identity indicator /

4 --------------"32— n x 8 4 4

0 0 0 0

Transit
network

identities

Field
length

indicator / Redirection
address

Field
length

indicator

q x 16 4 p x 8 4
CCITT-42250

FIGURE 7/X.61 
Call accepted message

TABLE 7/X.61

Bits DCBA
0 0 0 0 reserved for call progress signal code 00
00 0 1 terminal called (01)
0 0 1 0 redirected call (02)
001 1 connect when free (03)
0 100 I

to 1 spare
1 001 1
1010 call accepted
1011 transit through connect
1 100 redirection request
1 101 )

to spare
1111 1
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The coding is shown in Table 8/X .61.

3.3.3.5 First indicator octet

TABLE 8/X.61

Bits BA Called line identity indicator
0 0 called line identity not included
0 1 called line ideniity without DCC/DNIC included (national use only)
1 0 DCC/DNIC only included
1 1 called line identity with DCC/DNIC included
c Charge/no charge indicator (national use only, see § 3.1.6)
0 normal charging
1 no charging
D Calling line identity request indicator
0 calling line identification not requested
1 calling line identification requested
E Originating network identification request indicator
0 originating network identification not requested
1 originating network identification requested
F Transit network identity indicator
0 no transit network identity included
1 one or more transit network identity(ies) included

G Spare
H Field indicator of the second indicator octet
0 second indicator octet not included
1 second indicator octet included

3.3.3.6 Second indicator octet

An optional field that is included if indicated in bit H o f  the first ind icator octet. The coding is shown 
Table 9/X .61.

TABLE 9/X.61

Bits B A Redirection address indicator (national use only, see § 3.1.6)
0 0 redirection address not included
0 1 redirection address without DCC/DNIC included
1 0 spare
1 1 redirection address with DCC/DNIC included
D C CUG call indicator (national use only, see § 3.1.6)1"
0 0 ordinary call
0 1 spare
1 0 CUG call, outgoing access allowed
1 1 CUG call, outgoing access not allowed

E, F, G Spare
H Reserved for field indicator of a third indicator octet; code 0

1,1 Note that CUG information is only applicable to CUG calls that are redirected, see 
Recommendation X.87.

33.3.1 Spare bits

Included only when the called line identity is included.

3.3.3.8 Field length indicator

An optional field that is included only when the called line identity  is included. It is a code expressing 
pure b inary  representation the num ber o f address signals in the called line identity  included.

44 Fascicle VIII.3 — Rec. X.61



3.3.3.9 Called line identity

An optional field that is included only if indicated in bits AB in the first ind icator octet. This field is 
divided into an  even num ber o f semi-octets. It contains a num ber of decim al digits o f the national or in te rnational 
data num ber o f the called line or o f the D N IC  o f the destination  network. The coding o f each digit, their o rder o f 
transm ission and the use of the filler code is as specified in § 3.3.2.8.

3.3.3.10 Closed user group interlock code

An optional field that is included only if indicated in bits C D  o f the second ind icato r octet. The form at 
and code o f the interlock code is as specified in § 3.3.2.11.

3.3.3.11 Spare bits

An optional field that is included only when a redirection address is included.

3.3.3.12 Field length indicator

An optional field tha t is included only when a redirection address is included. It is a code expressing in 
pure binary  representation  the num ber o f address signals in the redirection address included.

3.3.3.13 Redirection address

An optional field that is included only if indicated in bits AB of the second ind icator octet. This field is 
divided into an even num ber o f semi-octets. It contains a num ber o f decim al digits. The coding o f each digit, their 
order o f transm ission and the use o f the filler code is as specified in § 3.3.2.8.

3.3.3.14 Spare bits

Included only when at least one transit netw ork exchange is included.

3.3.3.15 Field length indicator

An optional field that is included when at least one transit netw ork identity is included. It is a code 
expressing in pure binary  representation the num ber o f transit netw ork identities, i.e. the num ber o f  16-bit 
subfields in the transit netw ork identity field.

3.3.3.16 Transit network identities

An optional field that is included only when indicated  in bit F o f the first ind icator octet. This field 
contains one or m ore 16-bit subfields, each divided into 4 semi-octets. The coding o f each digit and  their o rder o f 
transm ission is as specified in § 3.3.2.8.

3.3.4 Call rejected message

3.3.4.1 The form at o f the call rejected message is as shown in Figure 8/X .61.

DCBA 0101

Network 
identity 
of origin

Second
digit

First
digit

Indi­
cators

Heading
code Label

1st bit
16 4 4 4 4 (48) transm itted  

--------------------- ►
CCITT-35550

FIGURE 8/X.61 
Call rejected message
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The fields, subfields and codes are as follows:

3.3.4.2 Label 

See § 3.2.

3.3.4.3 Heading code 

See § 3.3.1.

3.3.4.4 Indicators

The coding is shown in Table 10/X.61.

TABLE 10/X.61

Bit A Reserved for a field indicator of a possible optional field 
for extended call progress information

B Field indicator of network identity of origin
0 network identity of origin not included
1 network identity of origin included

c Spare
D Reserved for a possible indication that immediate clearing 

should not take place; coded 0

3.3.4.5 First and second digit

Each of the two fields contains a decim al digit expressed in pure b inary  representation. The com bination
o f the tw o decimal digits expresses the signal indicating the cause for call rejection. The values o f the decim al
digits are as shown in Table 11/X .61. This coding should be consistent with the corresponding coding of 
D T E /D C E  interface call progress signals, see R ecom m endation X.21 [6].

Note I — An interexchange signal no t corresponding to a specific D T E /D C E  interface call progress 
signal will, as required, be coded by over-decadic com bination  o f the two digits.

N ote 2 — Some o f the call progress signal code groups specified in R ecom m endation X.21 [6] correspond
to o ther message types than the call rejected message.

Note 3 -  The reverse charge acceptance not subscribed signal has no t yet been assigned a code.

TABLE 11/X.61

Digits 20 network failure
21 number busy
41 access barred
42 changed number
43 not obtainable
44 out of order
45 controlled not ready
46 uncontrolled not ready
47 DCE power off
48 invalid facility request'0
49 network fault in local loop
51 call information service
52 incompatible user class of service
61 network congestion
71 degraded service
72 RPOA out of order

i0 Applicable to the facility registration/cancellation request 
rejected message only, see § 3.4.4.4.
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This is an optional field that is included only if indicated  in b it A o f the ind icato r field. It con tains the 
netw ork identity  o f the exchange rejecting the call and thus orig inating  the message. This field is divided in to  four 
semi-octets, each o f which contains a decim al digit o f the D N IC  of the origin o f the message. The coding and 
order o f transm ission o f these digits is as specified in § 3.3.2.8. Inclusion o f this field is m andato ry  for 
in ternational traffic.

3.3.4.6 Network identity o f  origin

3.3.5 Clear message

3.3.5.1 The form at o f  the clear message is as shown in Figure 9/X .61.

DCBA 0 1 1 0

Signal Heading 
code HO

Label

1st bit
4 4 (48) transm itted  

--------------------- 1
CCITT-35570

FIGURE 9/X.61 
Clear message

The fields and  codes are as follows:

3.3.5.2 Label 

See § 3.2.

3.3.5.3 H eading code HO 

See § 3.3.1.

3.3.5.4 Signal

The coding is shown in Table 12/X.61.

TABLE 12/X.61

Bits DCBA
0 0 0 0 spare
0001 spare
0 0 1 0 circuit released (forward)
00  11 circuit released acknowledgement (forward)
0 100 I

to spare
1 001 1
10 1 0 circuit released (backward)
1011 circuit released acknowledgement (backward)
1 100 Ito
1111

| spare

3.3.6 Circuit state message

3.3.6.1 The form at o f the circuit state message is as shown in Figure 10/X.61.
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DCBA 0111

Signal Heading 
code  HO Label

1st bit
4 4 (48) transmitted 

---------------------».

CCITT-35570

FIGURE 10/X.61 
Circuit state message

The fields and codes are as follows:

3.3.6.2 Label 

See § 3.2.

3.3.6.3 Heading code HO 

See § 3.3.1.

3.3.6.4 Signal

The coding is shown in Table 13/X.61.

TABLE 13/X.61

Bits DCBA
0 0 0 0 spare
0 0 0  1 spare
00  10 blocking
00  11 blocking acknowledgement
0 100 unblocking
0 10 1 unblocking acknowledgement
0 110 spare
0 111 reset circuit
1 000 1

to
1111

| spare

3.3.7 Calling line identity message

3.3.7.1 The form at o f the calling line identity message is as shown in Figure 11 /X .61 .

0 0 0 0 DCBA 0 0 1 0

Calling
line

identity

Field
length

indicator / Indi­
cators

Heading 
code  HO Label

1st bit
m x 8 4 4 4 4 (48) transm itted  

---------------------►
CCITT-35551

FIGURE ll/X .61  
Calling line identity message
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The fields, subfields and codes are as follows:

3.3.7.2 Label 

See § 3.2.

3.3.7.3 H eading code HO 

See § 3.3.1.

3.3.7.4 Indicators

The coding is showm in Table 14/X.61.

TABLE 14/X.61

Bits BA Calling line identity indicator
0 0 calling line identity not inc lu d ed 1"
0 1 calling line identity without D C C /D N IC  included (na tional  use only)
1 0 D C C /D N IC  only included
1 1 calling line identity with D C C /D N IC  included

C, D Spare

" As presently defined, this message always includes the  calling line identity.

3.3.7.5 Spare bits

Included only when the calling line identity is included.

3.3.7.6 Field length indicator

This is an o p tio n a l2) field that is included only when the calling line identity is included. It is a code 
expressing in pure b inary representation the num ber o f address signals in the calling line identity.

3.3.7.7 Calling line identity

This is an o p tio n a l2) field that is included only if indicated in bits AB o f the ind icato r field. See also 
§ 3.3.2.14.

3.4 Formats and  codes fo r  facility registration and cancellation messages

3.4.1 Heading

The different heading codes (HO) for the facility registration and cancellation messages are show n in 
Table 15/X.61.

TABLE 15/X.61

0000 spare
0001 facility registra tion/cancella tion request  message
0010 facility registra tion/cancella tion accepted messages
0011 facility registra tion/cancella tion rejected messages
0100 |

to
1111

t spare

As presently defined, this message always includes the calling line identity.
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3.4.2 Facility registration/cancellation request message

3.4.2.1 The form at o f the facility reg istra tion /cancellation  request message is as shown in Figure 12 /X .61.

0 0 0 0 FEDCBA DCBA 0001

Field
length

indicator

User
class

indicator
Signal Heading 

code  HO Label

1st bit
~~- — ~ _ 2 _+ 6 6 4 4 (32) transm itted  

---------------------►

0 0 0 0 HGFEDCBA

Calling
line

identity

Field
length

indicator

Local
index

First
indicator

octe t

Destination
address

m x 8 4 4 8 8 m x 8

FIGURE 12 /X .61 
Facility registration/cancellation request message

The fields, subfields and  codes are as follows:

3.4.2.2 Label 

See § 3.2.

3.4.2.3 H eading code HO 

See § 3.4.1.

3.4.2.4 Signal

The coding is shown in Table 16/X.61.

TABLE 16/X.61

Bits DCBA
0 0 0 0 spare
0 0 0  1 registration request
0 0 1 0 cancellation request
0 0 1  1 1

to
1 1 1 1

|  spare

3.4.2.5 User class indicator 

See § 3.3.2.5.

3.4.2.6 Spare bits

3.4.2.7 Field length indicator 

See § 3.3.2.7.
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3.4.2.8 Destination address 

See § 3.3.2.8.

3.4.2.9 First indicator octet

The coding is shown in Table 17/X.61.

TABLE 17/X.61

Bits BA Calling line identity indicator
0 0 calling line identity  not  included
0 1 calling line identity  w ithout  D C C /D N IC  included (na tional  use only)
1 0 D C C /D N IC  only included
11 calling line identity  with D C C /D N IC  included

c B CUG indicator
0 no BCUG regis tra tion/cancella t ion
1 BCUG regis tra tion/cancella t ion

D Field indicator for local index
0 local index not  included
1 local index included

E, F, G Spare

H Reserve for field indicator for second indicator octe t ;  coded 0

3.4.2.10 Local index

This is an op tional field that is included only if indicated in bit D in the first ind icator octet. In the case 
o f registration request it is the local index assigned by the user requesting registration. In the case o f cancellation 
request it is the local index assigned by the rem ote user in the BCUG being cancelled.

3.4.2.11 Spare bits

Included only when the calling line identity is included.

3.4.2.12 Field length indicator

This is an op tional field that is included only when the calling line identity  is included. The code is as 
specified in § 3.3.2.13.

3.4.2.13 Calling line identity

This is an op tional field that is included only if indicated in bits AB in the first ind icato r octet. The 
structure and  codes are as specified in § 3.3.2.14.

3.4.3 Facility registration/cancellation request accepted message

3.4.3.1 The form at o f the facility reg istra tion /cancellation  request message is as shown in Figure 13/X.61.

HGFEDCBA 0 0 0 0 DCBA 0 0 1 0

Local
index

First
indicator

octe t

D esti­
nation

address

Field
length

indicator
Signal Heading 

code  HO Label

1 s t  bit
8 8 n x 8 4 4 4 4 (32) transm itted  

— ----------------- ►
CCITT-42270

FIGURE 13/X.61 
Facility registration/cancellation request accepted message
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The fields, subfields and codes are as follows:

3.4.3.2 Label 

See § 3.2.

3.4.3.3 Heading code HO 

See § 3.4.1.

3.4.3.4 Signal

The coding is shown in Table 18/X.61.

TABLE 18/X.61

Bits 0000 spare
0001 regis tration completion
0010 regis tration accepted
0011 cancellation completed
0100 |

to
1111

j  spare.

3.4.3.5 Spare bits

3.4.3.6 Field length indicator 

See § 3.3.2.7.

3.4.3.7 Destination address 

See § 3.3.2.8.

3.4.3.8 First indicator octet

The coding is shown in Table 19/X.61.

TABLE 19/X.61

Bits A Spare

B BCUG indicator
0 no BCUG regis tra tion/cancella tion
1 BCUG registra tion/cancella tion

c Field indicator for local index
0 local index not included
1 local index included

D-G Spare

H Reserved for field indicator for second indicator octet;  
coded 0

3.4.3.9 Local index

This is an optional field that is included only if indicated  in bit C o f the first ind icator octet. It contains
the local index of the user at the exchange from  which the m essage is originated.

3.4.4 Facility registration/cancellation request rejected message

3.4.4.1 The form at o f the facility reg istra tion /cancellation  request rejected message is as shown in Figure 14/X.61.
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001 1

Destination
address

Field
length

indicator

S econd
digit

First
digit

Heading 
code HO Label

1st bit
n x 8 4 4 4 4 (32) transm itted  

--------------------- ►
CCITT-35550

FIG U R E  14/X.61 
Facility registration/cancellation request rejected message

The fields, subfields and  codes are as follows:

3.4.4.2 Label fie ld  

See § 3.2.

3.4.4.3 Heading code 

See § 3.4.1.

3.4.4.4 First and second digit

Each o f the two fields contains a decim al digit expressed in pure b inary  representation . The com bination  
o f the two decim al digits expresses the signal indicating the cause for facility reg istra tion /cancellation  request 
rejection. The values o f the decim al digits are as specified in § 3.3.4.5 for the relevant signals.

3.4.4.5 Spare bits

3.4.4.6 Field length indicator 

See § 3.3.2.7.

3.4.4.7 Destination address 

See § 3.3.2.8.

3.5 Data channel signalling conditions

The follow ing conditions are those appearing  in the interexchange da ta  channels that in certain phases o f a 
call have to be transm itted  a n d /o r  detected in an exchange.

The coding o f the presently specified data channel conditions is determ ined by the codes o f the 
corresponding D T E /D C E  interface states consistent with R ecom m endation X.21 [6].

The da ta  channel signalling conditions will be coded as follows (data b its /s ta tu s  bit):
a) trunk free  condition : 0 . . .  0 /0  (see N otes 1 and 3),
b) trunk seized  condition: 1 . . .  1/0,
c) call accepted condition : 1 . . .  1/1,
d) call request condition: 0 . . .  0 /0 .

The above codes imply that the code 0 o f the status bit on an in terexchange data channel results in the 
O F F  condition at the D T E /D C E  interface consistent with R ecom m endation X.21 [6], and  that the code 1 results 
in the ON condition.

Note 1 — The code to be used for the trunk free  condition  in netw orks that canno t support bit sequence 
independence is for further study.

Note 2 — The im plications for the da ta  channel conditions, and  their codes, o f potential ISDN app lica­
tions a n d /o r  o f possible new D T E /D C E  interfaces are a subject for further study.
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Note 3 — As a national op tion , the data bits in the even positions o f each envelope may be perm anently  
inverted both at the transm itting  and at the receiving ends o f the interexchange data channels. Such inversion 
im plies that the above specified codes (as well as in form ation  transferred during the data  phase) will appear on 
the data channel correspondingly  inverted. This option  enables the trunk free  condition  in the case o f the 8-bit 
envelope to be the sam e as the idle pattern  for telephone channels as generated by a digital exchange com plying 
with the standards related to the A-law.

4 Basic call control and signalling procedures

4.1 General

4.1.1 The call control procedures specified in this § 4 are based on the requirem ents o f the circuit-sw itched data 
transm ission service as presently defined in the Series X R ecom m endations. In particu lar, the requirem ents 
specified for exchange through-connection  and  data channel conditions are dependent on the characteristics o f the 
present D T E /D C E  interfaces for the circuit-sw itched service. Also, the im plications o f ISD N  applications of 
com m on channel signalling for circuit-sw itched da ta  transm ission services have not yet been fully determ ined.

4.1.2 The basic call control procedure is divided into two phases: call set-up and call clear-dow n, which are 
separated  from one another by the data phase. A com bination  o f  messages on the signalling link and exchanges o f 
conditions in the interexchange data channels are used to establish and te rm inate the different phases o f the call.

4.1.3 The procedures specified in this § 4 in principle only relate to basic calls, i.e. calls not involving any user 
facilities. The additional requirem ents to be met in the cases o f calls involving user facilities and network utilities 
are specified in § 5 and  R ecom m endation X.87.

4.1.4 The interexchange data channel signalling conditions and  the connect-through procedures specified ensure 
tha t the conditions in the netw ork are com patible with the conditions and procedures for the present D T E /D C E  
interfaces.

4.1.5 Link-by-link transfer o f signalling in form ation assem bled in messages is used and  address inform ation is 
signalled with all the elem ents o f an address contained in one message. The network num bering is specified in 
R ecom m endation X.121. The netw ork routing to apply is defined in R ecom m endation X .l 10.

4.1.6 R equirem ents o f interw orking with decentralized signalling are specified in R ecom m endation X.80.

4.2 Overall call set-up and clear-down procedures

The overall call $et-up and  clear-dow n procedures are outlined hereunder. The detailed signalling and 
sw itching procedures are covered in §§ 4.3 and  4.4 respectively. These procedures are illustrated in Tables 20/X.61 
and  21/X .61.

4.2.1 Call set-up

4.2.1.1 W hen the orig inating  exchange has received the com plete selection in form ation from  the calling user and 
has determ ined that the call is to  be routed to another exchange, it seizes a free interexchange data circuit and 
sends an address message on the signalling link. The address message in princip le contains all o f the inform ation 
that is required to route and connect the call to the called user and  may also include the calling line identity  and 
o ther in form ation related to any user facilities and  netw ork utilities that are required.

4.2.1.2 A transit exchange, on receipt o f an address m essage will analyse the destination address and the other 
routing  in form ation  to determ ine the routing o f the call. The transit exchange then seizes a free interexchange data 
circuit and  sends an address message to the next exchange and  connects through the da ta  path. In the case of 
congestion at the transit exchange it may select an alternative route, or send a call rejected message to the 
preceding exchange indicating congestion and  clearing o f the call.
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4.2.1.3 U pon receipt o f an address message the destination exchange will analyse the destination  address to 
determ ine to which user the call should be connected. It will also check the called user’s line condition  and 
perform  various checks to verify w hether or not the connection is allowed. These checks will include correspon- 
dance o f user class and  any checks associated with user facilities. In the case where the connection  is allow ed, the 
destination  exchange will call the called user in accordance with the applicable D T E /D C E  interface protocol. The 
called user will norm ally  respond with a call accepted (or corresponding) signal. If the call canno t be com pleted 
due to, for instance, the called user being busy, a call rejected message ind icating  this is sent to the preceding 
exchange and  clearing takes place.

4.2.1.4 At connection o f the call the destination  exchange norm ally sends a call accepted m essage to the preceding 
exchange. D epending on the circum stances the call accepted message may include in form ation  related to  specific 
netw ork conditions and  any user facilities o r network utilities involved (see § 5).

4.2.1.5 U pon receipt o f a call accepted message a transit exchange sends the corresponding  call accepted m essage 
to the preceding exchange. If  it is an in ternational transit exchange the applicab le transit netw ork identity  (see 
§ 5.11) will be included in the call accepted message.

4.2.1.6 W hen the orig inating  exchange receives a call accepted message ind icating  that the call can be com pleted, 
it prepares to connect through the data  path. The originating  exchange then connects th rough  and  starts charging, 
as applicable. In certain  cases, e.g. when certain user facilities are involved, da ta  path th rough-connection  is 
preceded by the sending o f a call progress signal or other in form ation to the calling user.

4.2.1.7 In the cases when the call cannot be com pleted, the originating exchange will send an ap p ro p ria te  call 
progress signal, indicating  the cause o f call rejection, to the calling user and  clear the call.

4.2.2 Call clear-down

4.2.2.1 N orm ally  the clearing action initiated by a user will propagate rap id ly  along the connection  and  initiate 
release at each exchange involved. W hen both  users clear at approxim ately the sam e tim e, clearing will p ropagate 
from  both ends.

4.2.2.2 W hen detecting a valid clearing signal from  the local user, the orig inating  or destination  exchange will 
release the connection  and  send a clear message to the ad join ing exchange. The clearing signals orig inated  by a 
user will pass th rough  the local exchange and  will appear on the interexchange da ta  circuits and  at the d istant 
local exchange until such tim e as the clearing signals are acted upon and  the connection  is released. The actions at 
the exchange releasing the connection , including the condition  sent on the in terexchange data  circuits when 
released, are therefore specified to be consistent with the clearing procedures o f the D T E /D C E  interfaces.

4.2.2.3 C learing m ay also be initiated by a data exchange during call set-up when the call canno t be connected  
due to a user or netw ork condition.

4.2.2.4 After release o f the connection the clearing procedure is com pleted for each interexchange da ta  circuit 
individually . A data  circuit is assum ed to be free for a new call at an exchange when both  the forw ard and 
backw ard clearing ind ications relating to tha t da ta  circuit have been sent and received.

4.3 Norm al switching procedures

4.3.1 General

4.3.1.1 The sw itching procedures specified hereunder define the actions to  be perform ed at call set-up and 
clear-dow n and  the sequencing o f these actions in relation to the handling o f signalling messages and  data  channel 
signalling conditions. The specified connect-through and  release actions and  the coding o f the data  channel 
signalling conditions (see § 3.4) are based on the requirem ent for consistency with the present D T E /D C E  interface 
protocol for the circuit- sw itched service.

Note — The im plications for the procedure specified hereunder o f possible new D T E /D C E  interfaces for 
the circuit-sw itched service are for further study.

4.3.1.2 The trunk fre e  condition  is sent on the free interexchange da ta  channels. Also, at release o f an 
interexchange da ta  circuit, the trunk free  condition  is im m ediately applied  to  its transm it channel. Both directions 
o f  transm ission m ust be through-connected at (approxim ately) the same time.
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TABLE 20/X.61 

Call set-up and clear-down procedure for successful basic call

Originating
exchange

Interexchange 
data circuit

Interexchange 
signalling link T ransit 

exchange

Interexchange 
signalling link

Interexchange 
data circuit Destination

exchange

Trunk  free condition

Selection information received 
Determine routing 
Free circuit seized 
T runk  seized sent 
Address message sent

TF TF Trunk free condition T F TF Trunk free condition

Call accepted message received 
Call accepted condition received 
Data path connected 
Charging started

AM

Address message received 
Routing determined 
Free circuit seized 
Data path connected 
Address message sent AM

CAM

CAM
Call accepted message received 
Call accepted message sent

Address message received 
Called user determined 
State and validity checked1" 
User called

Call accepted received 
Data path connected 
Call accepted message sen t11

111 Alternatively, the call accepted message can be sent before called user response. 
bl Optionally, rem ote  user clear request condit ion may also be used as a release criterion. 
D ata  circuit conditions M essages on signalling link

Address messageTF Trunk free condition AM
TS Trunk seized condition CAM
CA Call accepted condition CRM
RD Ready for data condition CLM
CR
1
1

Clear request condition 
Contiguous transmission 
of previous condition

Call accepted message 
Call rejected message 
Clear message
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TABLE 20/X.61 (continued)

Call set-up and clear-down procedure for successful basic call

Originating
exchange

Interexchange 
data circuit

Interexchange 
signalling link T ransit 

exchange

Interexchange 
signalling link

Interexchange 
data circuit Destination

exchange

Ready for data received 
by calling user

RD
1
1

Data
I

RD
1
j

RD
1
|

RD
1

Ready for data received 
by called user

Data phase
1

Data
1

Data phase
1

Data
1

Data
1

Data phase

Clear request  received 
from calling user 
Data path released 
Clear message sent 
Trunk  free sent 
Clear confirmation 
sent to calling user

Clear message received 
(Outgoing) circuit free

CR
1
1
1

T F
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

CR
1

T F
1
1
1
1
1

CLM

CLM

Clear message received 
Data path released 
Clear message sent on 
both sides 
Free trunk sent on 
both sides
(Incoming) circuit free

Clear message received 
(Outgoing) circuit free

CLM
CLM

CR
1
1
1
1
1
1
1

TF
1
1
1
1
1

1
1
1
1
1

CR
1
1
1

TF
1
1
1
1
1

Clear request received 
by called use rbl

Clear request received 
from called user 
Data path released 
Clear message sent 
Free trunk sent 
Clear confirmation 
sent to called user

Clear message received 
(Incoming) circuit free

Alternatively, the  call accepted message can be sent before called user response.
b) Optionally, rem ote  user clear request  condit ion  may also be used as a release criterion.
D ata circuit conditions M essages on signalling link

Address message 
Call accepted message 
Call rejected message 
Clear message

TF T runk  free condition AM
TS T runk  seized condition CAM
CA Call accepted condition CRM
RD Ready for data condition CLM
CR Clear request condition
1 Contiguous transmission
1 o f  previous condition
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TABLE 21/X.61

Call set-up and clear-down procedure for basic call with number busy

Originating
exchange

Interexchange 
data circuit

Interexchange 
signalling link Transit

exchange

Interexchange 
signalling link

Interexchange 
data circuit Destination

exchange____

Trunk  free condition T F
1

T F Trunk  free condition TF TF
1

Trunk free condition

Call set up as for 
successful call

1
TS

1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

AM

Call set up as for 
successful call AM

CRM

1
1
1
1

TS
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

Address message received 
Called user busy 
Call released
Call rejected message sent

Call rejected message received 
Call released 
Calling user cleared 
Clear message sent 
Trunk  free sent 
(Outgoing) circuit free

1
1
1
1
1

T F
1
1

1
1

1
1

TF
1
1

CLM
CRM

Call rejected message received 
Call released
Call rejected message sent 
Clear message sent 
T runk  free sent 
(Outgoing) circuit free

CLM

1
1
1
1
1

T F
1
1

1
1
1
1
1
1
1
1

Clear message sent 
(Incoming) circuit free

N ote -  Fo r  legends see end o f  Table 20/X.61.



4.3.1.3 The signalling in form ation content in the signalling messages is specified in § 4.4. The tim e-out 
supervisions to be perform ed in relation to  interexchange signalling and  the procedures to be follow ed in 
abnorm al conditions are specified in § 4.5.

4.3.2 Call set-up

4.3.2.1 Originating exchange

The call set-up actions are illustrated by m eans o f a Specification and  D escription Language (SDL)
diagram  (see R ecom m endation Z.101 [7]) in Figure 15/X.61.

A fter having seized an interexchange data  circuit, the originating exchange applies the trunk seized  
condition  to the forw ard data  channel. The sending o f the address message and  the application  o f the trunk seized  
condition  m ay be perform ed in parallel as independent actions. The o rig inating  exchange then waits for the 
reception o f a call accepted message or call rejected message.

U pon receipt o f a call accepted message the orig inating  exchange prepares to connect th rough the data  
path. In the case where user facilities apply, call progress signals may be sent to  the calling user as applicable. The 
originating exchange then m onitors the backw ard interexchange data  channel for the presence o f  the call accepted 
condition. W hen this condition  is detected, indicating  that all succeeding exchanges have connected  th rough , the 
originating exchange connects through and initiates charging where applicable.

In the cases when a call rejected message is received, the appropria te  call progress signal is sent to the
calling user and  clearing takes place. Receipt o f  a call rejected message m ay also occur after receipt o f a previous
call accepted message.

Note — The possible im plications for the orig inating  exchange connect-th rough  procedures o f the p rov i­
sion of start-stop  services, by m eans o f the R ecom m endation X.20 [8] interface, in a netw ork using com m on 
channel signalling are for fu rther study.

4.3.2.2 Transit exchange

The call set-up actions are illustrated by m eans o f an SDL diagram  [7] in Figure 16/X.61.

H aving seized a free interexchange d a ta  circuit and sent an address message to  the succeeding exchange, 
the transit exchange connects through the d a ta  path.

If  a call accepted message is received from  the succeeding exchange the transit exchange sends a 
corresponding message to the preceding exchange. If  a call rejected message is received, the corresponding  
message is sent and  clearing takes place. Receipt o f a call rejected message m ay also occur subsequent to the 
receipt o f  a previous call accepted message.

4.3.2.3 Destination exchange

The call set-up actions are illustrated by m eans o f an SDL diagram  [7] in Figure 17/X.61.

In the case where the call is to a user tha t is indicated as ready to  receive a call, the destination  exchange 
sends the incoming call (or corresponding) signal to  the user. The destination  exchange usually connects th rough 
the data path  when:

— the call accepted (or corresponding) signal has been received from  the user, and

— the transm ission to  the called user o f any additional in form ation , e.g. related to  user facilities, has 
been com pleted in accordance with the applicable D T E /D C E  interface protocol.

It is necessary to ensure that the trunk seized  condition  is p resent in the receive d a ta  channel o f the 
interexchange data  circuit before th rough-connection  for consistency with the called user D T E /D C E  in terface 
protocol when this is in accordance with the present standards, e.g. [6], for the circuit-sw itched service, c f N o te to 
§ 4.3.3.2.

In  the case where the call can be connected  a call accepted message is sent to  the preceding exchange. This 
message m ay be sent either before or after the call accepted (or corresponding) signal has been received from  the 
called user. W aiting for the receipt o f the call accepted o r corresponding signal has the advantage that sending o f 
the call accepted message is based on a positive indication  that the call has been accepted by the called user. 
Sending the call accepted message earlier, e.g. in conjunction  with the sending o f  the incoming call (or 
corresponding) signal to the user, has the advantage tha t the call set-up tim e is reduced in the norm al condition .
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In the case where certain user facilities apply, see § 5 and Recom m endation X.87, through-connection
norm ally takes place in conjunction  with the sending o f  a second call accepted message.

In the case where the call cannot be connected and  com pleted, a call rejected message is sent to the 
preceding exchange and clearing takes place.

4.3.3 Call dear-down

4.3.3.1 Originating exchange

The clearing actions are illustrated by m eans o f SDL diagram s [7] in Figures 15/X.61 and 18/X.61. Release
o f the connection is initiated by one o f the follow ing criteria (see also the N ote to § 4.3.3.2):

a) detection o f a dear request condition from  the calling user,

b) optionally , detection o f a dear request condition  from  the called user on the backw ard channel o f the
interexchange data circuit,

c) receipt o f a call rejected message, or

d) receipt o f a backw ard clear message.

After release o f the connection a clear message is sent to the succeeding exchange and the calling user is 
cleared in accordance with the applicable D T E /D C E  in terface protocol.

4.3.3.2 Transit exchange

The clearing actions are illustrated by m eans o f SDL diagram s [7] in Figures 16/X.61 and  18/X.61. Release 
o f  the connection is initiated by one o f the follow ing criteria:

a) failure to com plete call set-up,

b) receipt o f a call rejected message, or

c) receipt o f a forw ard or backw ard clear message.

A fter release o f the connection:

— a call rejected message is sent to the preceding exchange in the cases a) and b),

— a clear message is sent to the preceding exchange in the case c),

— a clear message is sent to the succeeding exchange in the cases b) o r c).

Note — In the case where satellite data  circuits are served by a terrestrial com m on channel signalling 
netw ork, there is a probability  that a clear message initiated  by user clearing may arrive at the o ther end o f the
satellite circuit before all user data  transm itted  im m ediately before clearing has passed tha t end. Therefore, the 
action initiated by receipt o f a clear message relating to a satellite circuit m ust be delayed by an app rop ria te  time 
interval unless other release criteria have been met. The necessary arrangem ents to cater for such a situation are 
for further study.

4.3.3.3 Destination exchange

The clearing actions are illustrated by m eans o f SDL diagram s [7] in Figures 17/X.61 and  18/X.61. Release
o f the connection is initiated by one o f the follow ing criteria (see also the N ote to § 4.3.3.2):

a) failure to com plete call set-up,

b) detection o f clear request condition from  the called user,

c) optionally , detection o f a dear request condition  from  the calling user on the forw ard channel o f the
interexchange data circuit, or

d) receipt o f a forw ard clear message.

A fter release o f the connection:

— a call rejected message is sent to the preceding exchange in the case a),

— a clear message is sent to the preceding exchange in the cases b), c) or d),

— the called user is cleared in accordance with the applicable D T E /D C E  interface protocol in the 
cases b), c) and d).
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R o u t e  call  
s e le c t ,  s e iz e  

c ir cu it

A p p ly  t ru n k  
s e i z e d

A d d r e s s
m e s s a g e >

>
( W a it  fo r \

r e s p o n s e  J

CCITT-38241

In accordance with the applicable D T E /D C E  interface protocol.  
hl In interexchange data channel.
N ote -  C o n n e c to rs©  to ®  go to Figure I8/X .6 I which also shows clearing in data  phase. T im e-o u ts  TI 
and T2 as in § 4.5.3.1.

F IG U R E  15/X.61 
Call set-up at originating exchange
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N .  C le a r  
m e s s a g e  
( fo rw ard)

C l e a r  /  
m e s s a g e  /  

( b a c k w a rd )

Call  /  
r e j e c t e d  /  

m e s s a g e

R e l e a s e
c o n n e c t i o n

y r  C le a r  
/  m e s s a g e  

( b a c k w a rd )

C le a r  
m e s s a g e  \  
( fo rw a rd )  /

r

W a it  for  
c o m p l e t e  
c le a r in g

O u t g o i n g
cir cu it

c l e a r e d

CCITT-38251

N ote  -  Detailed clearing procedures are show n in Figure 18/X.6I.

F IG U R E  I6/X .6 I 
Call set-up at transit exchange

O t h e r  m e s s a g e s  m a y  
b e  e x c h a n g e d  in d a t a  
p h a s e
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1,1 In accordance with the  applicable D T E /D C E  interface protocol. -
b) Call accepted state, or  corresponding, from called user.

N ote -  C o n n e c to rs®  to ®  go to Figure 18/X.61, which also shows clearing in data phase. T im e-o u t  T3 as in § 4.5.3.2.

F IG U R E  17/X.61 
Call set-up at destination exchange
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N ote — C o n n e c to r s1 u t o (4) Irom Figure 15/X.6I a n d ©  too® from Figure 1 7 /X .6FT im e-ou tT 5  
and delayed m aintenance  alarm in case o f  ineffective release as in § 4.5.3.4.

F IG U R E  18/X.61 
Clearing of interexchange data circuits

4.4 Detailed signalling procedures under normal conditions

The signalling inform ation content o f the d ifferent signalling message types is specified in § 3. The general 
function o f  the different signalling inform ation com ponents is defined in § 2. In the following, requirem ents are 
detailed for the signalling in form ation com ponents that are involved in norm al basic calls. The requirem ents for 
sending the messages and for the principal actions at their reception are specified in § 4.2.

4.4.1 Address message

In the international netw ork the destination  address will be the com plete in ternational data num ber o f the 
called user in accordance with R ecom m endation X.121, i.e. including the D C C /D N IC .

The D C C /D N IC  ind icator is provided to cater for discrim ination in national networks between cases 
where the destination address does or does not include the D C C /D N IC  com ponent. D epending on the national 
num bering and  routing p lans,this ind icator may be necessary or useful for in terpretation  o f the destination address 
and  to determ ine the routing o f the call. It m ay, for exam ple, be used to identify an outgoing in ternational call.
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The national/international call ind icator is provided to cater for d iscrim ination  in national netw orks 
between national and in ternational calls. D epending on the im plem entation o f user facilities and network 
functions that imply different handling o f national and in ternational calls, this ind ication  may be a necessary or 
useful m eans for such differentiation. It m ay, for exam ple, be used to determ ine w hether a called line identity  sent 
from the destination  exchange should include the D N IC .

The user class ind icator provides inform ation about the user class o f the calling user. At a transit exchange 
the user class inform ation is used for selection o f an appropria te  type o f data  circuit. At the destination  exchange 
the user class inform ation is used to verify tha t the calling and the called users have com patib le user classes of 
service.

The alternative routing indicator is set in the case where alternative routing  is perform ed. It may be used to 
prevent the call being subjected to alternative routing m ore than once.

Provision is m ade for transfer in a national network o f the calling line identity as part o f the basic 
procedures, e.g. for call m anagem ent purposes.

An address message may also contain  additional signalling in form ation  relating to user facilities and 
network utilities the procedures o f which are covered in § 5 and R ecom m endation X.87.

4.4.2 Call accepted message

The call accepted  signal is used at the time o f connection of the call to a called user having au tom atic 
answer. In some cases when a user facility applies, or when the called DTE operates with m anual answer, ano ther 
signal is used in the first call accepted message. In such cases the' call accepted  signal is used in a second call 
accepted message when the call is com pleted by receipt of a call accepted (or corresponding) signal from the called 
user. At receipt o f the call accepted signal the originating exchange prepares norm al connect through.

In some situations o f interw orking with decentralized signalling the transit through-connect signal will be 
used as specified in R ecom m endation X.80. It will norm ally be followed by a second call accepted message. At 
receipt o f  the transit through-connect signal the originating exchange waits for a further call accepted message.

In some cases when the called user has a user facility, an alternative signal to the call accepted signal 
a n d /o r  additional signalling inform ation will be used as covered in § 5 and  R ecom m endation X.87. D epending on 
the facility involved this may result in an alternative connect through procedure at the destination  exchange.

Provision is m ade for transfer in a national network o f the called line identity  as part o f the basic 
procedures, e.g. for call m anagem ent purposes.

4.4.3 Call rejected message

This message contains a signal indicating the cause for call rejection. The signal to be used in a particu lar 
case and the applicable translation  at the orig inating  exchange to  a D T E /D C E  call progress signal is as defined in 
§2.3 .

Receipt o f a call rejected message will initiate clearing (see § 4.3.2). In in ternational operation  the network 
identity o f  the exchange originating the signal will be included in the message.

4.4.4 Clear message

A clear message contain ing a circuit released  signal will be sent after release o f the connection  in the case 
when a clear message or a call rejected message has not been received for the sam e call and circuit. In the case 
where a clear message or a call rejected message has been received for the sam e call and  circuit, the clear message 
sent will contain  a circuit released acknowledgement signal. The signal sent will in bo th  cases be coded as forw ard 
and backw ard respectively depending on the d irection of the call at call set-up.

An interexchange data circuit is considered to be free for a new call when a clear message or a call 
rejected message has been sent, o r received, subsequent to receipt, or sending, o f those types o f messages.

4.4.5 Other messages

O ther types o f messages are also provided for control o f user facilities and netw ork utilities as covered in 
§ 5 and R ecom m endation X.87. Also, some message types are used in abnorm al conditions as specified in § 4.5.
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4.4.6 Head-on collision

W hen both-w ay w orking is used on a group o f circuits, head-on collision can occur, i.e. the exchanges at 
each end m ay seize the sam e interexchange data circuit at approxim ately  the same time. H ead-on collision is 
detected when after sending o f an address message, an address message is received as the first “backw ard” 
message.

In in ternational operation  it may be necessary to em ploy preventive measures to reduce the probability  o f 
head-on collisions and  to take actions to m inim ize their effects. The necessary field o f application  and the form  o f 
such arrangem ents are for further study. However, the follow ing offers some tentative possibilities.

Exam ples o f the rules for circuit selection to reduce the probability  o f head-on collisions are given in 
R ecom m endations X.71 and Q.724 [9].

A m ethod for m inim izing the effects o f head-on collisions by m eans o f assigning priority  to one end for 
each circuit is given in R ecom m endation Q.724 [9].

4.5 Call handling in abnorm al conditions

4.5.1 Sending o f  a second backward message at call set-up

As specified in § 4.3.1.3, the call accepted message can be sent before receipt o f a call accepted (or 
corresponding) signal from  the called user. If  subsequently a condition  occurs, e.g. call collision, tha t prevents the 
call from being com pleted, a call rejected message indicating  this condition is sent. In these cases sending o f the 
call rejected message will clear the call. At the originating  exchange, receipt o f the call rejected message will result 
in sending the applicable call progress signal to  the calling user.

In some interw orking situations and  with som e user facilities, sending o f a second call accepted message 
m ay apply in the norm al condition.

4.5.2 Blocking and unblocking sequences

Sending o f a blocking signal will have the effect o f proh ib iting  outgoing calls from  the d istant end o f the 
relevant circuit, but will in itself not p rohibit incom ing calls to  the exchange. Sending o f the unblocking  signal will 
have the effect o f cancelling the blocked condition  effected by the blocking signal. A cknow ledgem ent sequences are 
always required for both  the blocking and  unblocking acknowledgement signals respectively. The acknow ledgem ent 
is no t sent until the relevant action , i.e. b locking or unblocking o f the circuit, has been taken.

Rem oval (restoration) o f a circuit from  (to) traffic from  both ends thus requires com pletion o f a blocking 
and  blocking acknow ledgem ent (unblocking and  unblocking acknow ledgem ent) signal sequence relating to both 
directions.

Blocking o f a circuit may be m ade during a call. In such a case the blocking sequence will be com pleted 
bu t the progress o f the call will not be affected. However, after clearing o f the call by m eans o f the norm al
clearing signal sequence, the blocked  condition will prevent the circuit from  being seized by a new call. A blocked
condition  may in som e situations be cancelled by a reset circuit signal (see § 4.5.6).

Blocking and  unblocking sequences may be initiated  by autom atic or m anual actions.

4.5.3 Time-out supervision

At various stages in the call set-up and clear-dow n procedures it is necessary to wait for receipt o f a signal 
o r condition  from  an ad jo in ing  exchange or user. The duration  o f such periods has to be contro lled  by 
ap p ro p ria te  tim e-outs. See also Figures 15/X.61 to 18/X.61. The operation  o f some o f the tim e-outs will be 
affected by certain user facilities, see § 5. The values specified for the tim e-outs in the follow ing are all provisional 
and  subject to  change follow ing further study.

All tim e-outs related to  call set-up are term inated  in the case that clearing takes place before expiry o f the 
tim e-out.

4.5.3.1 Originating exchange

The follow ing tim e-outs are necessary at call set-up:

a) T1 =  10 - 20 s; the tim e between the sending o f the address message and the receipt o f a call accepted 
message. O n expiry o f the tim e-out T1 the orig inating  exchange will send the no connection call 
progress signal to the calling user and  clear the call.
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b) T2 =  5 - 10 s; the tim e between the receipt o f the first call accepted m essage and detection o f the call 
accepted condition . On expiry o f tim e-out T2 the originating exchange will send the no connection call 
progress signal to the calling user and  clear the call.

Note — The operation  o f tim e-out T2 is m odified when certain user facilities apply  (see § 5).

4.5.3.2 Destination exchange

The follow ing tim e-outs are necessary at call set-up:

a) T3: value as specified for the relevant D T E /D C E  interface; the tim e between the sending o f the
incoming call (or corresponding) signal to the called user and  the receipt o f the call accepted  (or 
corresponding) signal from  the called user. On expiry of tim e-out T3, as specified for the applicab le 
D T E /D C E  interface protocol, the destination  exchange will send a call rejected m essage contain ing  a 
network fa ilure  signal and  thus clear the call.

b) T4 =  5 - 10 s; the tim e between the sending o f the call accepted m essage and  receipt o f a calling line
identity  message (when identification is requested). On expiry o f tim e-out T4, the destination  exchange
will send a call rejected message contain ing  a network failure  signal and  thus clear the call.

4.5.3.3 Transit exchange

Because a transit exchange is through-connected  w ithout w aiting for an external event, no tim e-out 
supervision is required at call set-up.

4.5.3.4 Circuit supervision

The follow ing tim e-outs are required in all exchanges:

a) T5 =  5 - 10 s; the tim e between sending o f the clear message, con tain ing  a circuit released signal, or a
call rejected m essage and  the receipt o f a clear message or a call rejected m essage (relating  to the sam e 
interexchange data  circuit and clearing action). O n expiry o f tim e-out T5, a new clear message 
contain ing  a circuit released signal will be sent. Should clearing continue to be ineffective, a 
m ain tenance alarm  will be activated after an appropria te  tim e interval, and  the circuit is kept busy. 
N o tim e-out will apply  follow ing sending o f the clear m essage contain ing  a circuit released acknow­
ledgement signal.

b) T6 =  5 - 10 s; the tim e between sending o f a blocking or unblocking  signal and  receipt o f a blocking 
acknowledgement or unblocking acknowledgement signal (respectively). On expiry o f  tim e-out T6, the
blocking o r unblocking  signal will be repeated. Should b locking or unblocking  continue to be
ineffective, a m aintenance alarm  will be activated after an app rop ria te  tim e interval.

4.5.4 Call clear-down before completion o f  call set-up

In som e circum stances o f call clear-dow n in abnorm al conditions, signalling in form ation  relating to  the 
call may subsequently be received. W ith the exception in § 4.5.6 such in form ation  will in all cases be discarded.

In the case where user clearing is detected or a clear message is received during  the call set-up, the call 
set-up process is term inated  and norm al clear-dow n is perform ed. If  the orig inating  exchange has seized an 
interexchange da ta  circuit, a clear message will no t be sent unless an address m essage has already been sent.

In som e cases it m ay be required to  clear a call for m anagem ent purposes. This .can be achieved by 
in itiating at any exchange the clearing procedures. See also § 4.5.5.

4.5.5 Circuit resetting in abnorm al situations

In the case where the state o f an interexchange data circuit becom es am biguous, due to for exam ple 
m em ory m utilation  or processor d isturbances at an exchange (X), the reset circuit may be used by that exchange 
to  align the state o f  the circuit at both ends. The reset circuit signal is always acknow ledged by a circuit released  
acknowledgement signal.
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W hen receiving a reset circuit signal an exchange (Y) will:

a) respond with a circuit released acknowledgement signal in the case where the circuit is indicated as 
free;

b) release the circuit and respond with a circuit released acknowledgement signal in the case where the 
circuit is busy;

c) respond with a blocking  signal followed by a circuit released acknowledgement signal in the case where 
the circuit is unconnected but indicated as being blocked at exchange X by exchange Y;

d) release the circuit and respond with a blocking signal followed by a circuit released acknowledgement
signal in the case where the circuit is busy and indicated as being blocked at exchange X by
exchange Y;

e) cancel a blocked  condition  (for outgoing calls) indicated as initiated by the d istant end and act as in 
a)-d) above, as applicable, in the case where such a blocked  condition exists at exchange Y in addition 
to one o f the conditions a)-d).

Note — If the exchange (X) sending the reset circuit signal wants to preserve a blocked condition at the 
o ther end (Y), it (X) has to send a blocking signal subsequent to the reset circuit signal.

After sending a reset circuit signal, the exchange (X) will regard the circuit as unavailable for traffic until a 
response is received (from Y) at which tim e the exchange will:

i) return the circuit to the idle condition  when a circuit released acknowledgement signal is received;

ii) regard it as operational but blocked by the d istant end (Y) for outgoing calls when a blocking signal is
received.

A ppropria te  m eans to cover situations in which no response to a reset circuit signal is received should be 
provided.

Note — The possible provision o f m eans for resetting a group o f circuits by a single action is for further
study.

4.5.6 Receipt o f  unreasonable signalling information

The Message T ransfer Part o f the signalling system will avoid m is-sequencing o f or double delivery of 
messages with a high reliability. However, undetected errors at the signalling link level and exchange m alfunctions 
may produce unreasonable signalling inform ation in messages that are either am biguous or inappropria te.

In order to resolve some possible am biguities in the state o f a circuit when unreasonable, signals are 
received, the following will apply:

a) If a circuit released  signal is received relating to an idle circuit, it will be acknow ledged with a circuit 
released acknowledgement signal.

b) If a circuit released acknowledgement signal is received relating to an idle interexchange data circuit, it 
will be discarded.

c) If a circuit released acknowledgement signal is received relating to a busy interexchange data circuit for 
which a circuit released signal has not been sent, the circuit will be released and a circuit released 
signal will be sent.

d) If a blocking signal is received for a blocked interexchange data circuit, a blocking acknowledgement 
signal will be sent.

e) If an unblocking signal is received for an unblocked interexchange data circuit, 
acknowledgement signal will be sent.

Any other unreasonable signalling inform ation received will be discarded (see, however, 
d iscarding o f the inform ation prevents a call from being com pleted; that call will eventually be 
expiry o f a tim e-out.

5 Additional call control and signalling procedures

5.1 General

§ 5 refers to the call control and signalling procedures that apply, in addition  to the basic procedures
specified in § 4, where user facilities and network utilities are involved.

an unblocking

§ 4.4.6). If the 
cleared by the
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The principles and  procedures for realization o f in ternational user facilities and netw ork utilities are 
defined in R ecom m endation X.87, which thus gives the basis for the com m on channel signalling procedures. 
Therefore, the follow ing is lim ited to an outline o f the im plications for the com m on channel signalling procedures 
o f such user facilities and network utilities.

The additional signalling inform ation com ponents particu lar to user facilities and network utilities are
indicated in § 2. The corresponding  form ats and codes are specified in § 3.

5.2 Closed user group facilities

D epending on w hether a closed user group is involved, the address message may include a closed user 
group call indication and an interlock code.

In certain cases o f redirection o f a closed user group call, that closed user g roup inform ation  included in
the address message will also be returned back, w ith in , a call accepted message, to the exchange contro lling
redirection.

5.3 Bilateral closed user group facilities

The signalling system is capable o f supporting autom atic user contro lled  procedures for registration and 
cancellation o f bilateral closed user groups. Three types o f messages:

— facility reg istra tion /cancellation  request message,

— facility reg istra tion /cancellation  request accepted message, and

— facility reg istra tion /cancellation  request rejected message,

which may include a num ber o f signalling indications relating to bilateral closed user groups, are provided for
those procedures.

At call set-up within a bilateral closed user group, the address m essage will contain  a bilateral d osed  user 
group call indication.

Note — Subject to further study, it may be necessary to include further in form ation relating to this facility 
in the address message, see R ecom m endation X.87.

5.4 Calling line identification

The signalling system provides for transfer o f the calling line identity:

a) in the address message, system atically or selectively, or

b) in a calling line identity message, on request from  the destination  exchange as indicated in the call
accepted message.

5.5 Called line identification

The called line identity is transferred  in the call accepted m essage on request from the orig inating 
exchange as indicated in the address message.

The national/international indicator included in the address message may be used by the destination  
exchange to determ ine w hether the called line identity should be the national or the com plete in te rnational data 
num ber o f the called user.

5.6 Redirection o f  calls

The signalling system provides a num ber o f signals that cater for the redirection o f  calls facility.

In the case where the call is released back to a contro lling  exchange at redirection, the call accepted 
message will contain  the redirection request signal, a redirection address ind ication  and the redirection address. The 
original forw ard connection  is cleared from  the controlling exchange.

The address message sent for a call that during redirection is set up  tow ards the new num ber (i.e. the 
redirection address) will contain a redirected call indication.

W hen a redirected call has been connected to the redirection address, the call accepted m essage sent 
tow ards the originating  exchange will contain  the redirected ca// signal. The redirected call signal is equ ivalen t to 
the call accepted signal but has also the additional function o f sending a call progress signal to the called user.
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5.7 Connect when free  and waiting allowed

The call accepted message sent from  the destination  exchange, when a call to  a busy user having the 
connect when free  facility is put in a queue, will contain the connect when free  signal. At the originating  exchange 
this signal will am ong other actions inhibit tim e-out T2.

W hen the waiting call is connected to the called user, a second call accepted message, now  contain ing the 
call accepted signal, will be sent.

5.8 Reverse charging and reverse charge acceptance

W hen a reverse charging request from  a calling user is allowed by the originating  netw ork, the address
message will contain a reverse charging request indication. In the case where reverse charging is rejected because 
the called user does not have the reverse charge acceptance facility, the call rejected message will contain  the 
reverse charge acceptance not subscribed  signal. O therw ise the call is accepted or rejected as an ord inary  call.

Note — The principles for accounting o f reverse charging calls have not yet been determ ined; thus the 
possible im plications o f special accounting arrangem ents for the switching or interexchange signalling procedures 
have not yet been determ ined.

5.9 M anual answer

The call accepted m essage sent from  the destination  exchange at connection o f a call to a user who 
em ploys m anual answer, will contain  the term inal called signal. At receipt o f the terminal called signal at the 
orig inating  exchange, through-connection  will be prepared but tim e-out T2 will be lengthened to 2-4 m inutes.

W hen the called user responds by a call accepted signal, a second call accepted message, now containing 
the call accepted signal, will be sent.

5.10 RPOA selection

In the case where a calling user selects a particu lar RPO A, an address message sent in the originating 
network will contain an RPOA selection indication  and the applicable RPOA transit network identity. If  such a call 
is rejected because the selected RPOA transit network canno t handle the call, the call rejected message sent will 
contain  the RPOA out-of-order signal.

5.11 Network identification utilities

The capability  for originating network identification on request from  the destination  netw ork is m andatory  
for in ternational calls. W hen this utility is em ployed the call accepted message will con tain  an originating network 
identification request indication. The identity o f the orig inating  netw ork is then sent in a calling line identity 
message.

The signalling system also provides for transfer o f the identity o f the originating  netw ork w ithin the 
address message.

D estination network identification and  transit netw ork identification  by m eans o f transfer o f the network 
identities in the call accepted message are m andatory  for in ternational calls.

6 Signalling performance and traffic characteristics in data applications

6.1 Signalling reliability

6.1.1 General

R ecom m endation Q.706 [10] details the factors tha t influence the perform ance o f the m essage transfer 
service provided by a signalling netw ork tha t uses the M essage T ransfer Part o f S ignalling System No. 7. It also 
provides in form ation  that may be used to estim ate that perform ance in particu lar applications.

6.1.2 Unsuccessful calls due to signalling malfunctions

A lthough the M essage T ransfer Part is designed to provide a high reliability for transfer o f  messages 
th rough  a signalling network, certain  irregularities in message transfer canno t be prevented in certain  situations.
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Loss o f the m essage will in m ost cases result in an unsuccessful call. The p roportion  o f lost messages will 
prim arily  depend on the reliability o f equipm ent used to realize certain signalling functions. The requirem ents 
specified for such equipm ents in R ecom m endation Q.706 [10] will ensure tha t the p roportion  o f lost calls in 
typical applications is 1 in 105 or better.

In certain extrem e conditions, it is also possible that the message transfer function  delivers faulty messages 
with reasonable inform ation  or delivers messages out-of-sequence. The probability  o f such m alfunctions is, 
however, negligible from  the circuit-sw itched data  service po in t o f view, see [10].

6.1.3 Availability o f  signalling

The availability  o f signalling prim arily  depends on the reliability o f  the equipm ent used to realize the 
signalling functions and  the redundancy with which such equipm ent is provided.

No availability  requirem ents for in ternational signalling for the circuit-sw itched da ta  service have yet been
defined.

6.2 M essage transfer times

6.2.1 Functional reference points and signal transfer time components 

See Figure 19/X.61.

S i g n a l l in g  
d a t a  l ink 
f u n c t i o n s

Level 1

S i g n a l l i n g
link
f u n c t i o n s

S i g n a l l in g
m e s s a g e
h a n d l i n g
fu n c t i o n s

Level 2 — Level 3

U s e r
f u n c t i o n s

S ig n a l l in g
m e s s a g e
h a n d l i n g
f u n c t i o n s

S i g n a l l i n g
link
f u n c t i o n s

S ig n a l l i n g  
d a t a  l ink 
f u n c t i o n s

Level 4

' h u

Level 3 Level 2 Level 1

CCITT-35600

Tcu Cross-office transfer time
Thu Data User Part handling time
Tmr M essage  Transfer Part I

receiving time |
Tms M essage  Transfer Part

sending time

The definitions of these
times are given in Recom m endation  Q .706  [10].

FIGURE 19/X.61 
Functional diagram of the signal transfer time

6.2.2 Definitions

6.2.2.1 cross-office transfer time Tcu

Tcu is the period  which starts when the last bit o f  the signal un it leaves the incom ing signalling da ta  link 
and  ends when the last bit o f the signal un it enters the outgoing signalling d a ta  link for the first time. It also 
includes the queueing delay in the absence o f disturbances bu t not the add itiona l queueing delay caused by 
retransm ission.

6.2.2.2 data User Part handling time, Thu

Thu is the period  which starts when the last bit o f the message has entered  the D ata U ser Part and  ends 
w hen the last b it o f the derived m essage has left the D ata  U ser Part.
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6.2.3 Queueing delay

An exam ple o f the queueing delays which may be expected in a particu lar case is shown in A ppendix I to 
this R ecom m endation, see also § 6.3.

6.3 Data signalling traffic models

The characteristics o f the signalling traffic generated for data call control will prim arily  depend on factors 
such as:

— the data traffic volum e (call/s),

— the mix o f d ifferent call types ( in te rn a tio n a l/n a tio n a l, successful/unsuccessful, etc.),

— the proportion  o f calls involving user facilities and  network utilities and  the mix o f such facilities and 
utilities.

A ppendix 1 contains two data signalling traffic m odels that indicate the mix o f message types and lengths 
that result from particu lar sets o f assumed conditions. The appendix  also gives an exam ple o f the loading capacity 
o f a signalling link for data call control signalling.

A P P E N D IX  I 

(to R ecom m endation X.61)

Examples of signalling traffic characteristics

1.1 Signalling traffic models

1.1.1 Tables 1-1 and  1-2/X.61 show two exam ples o f mixes o f data signalling message types and lengths. The
m odels are sim plified and do not fully reflect the possible variation o f message lengths.

The follow ing applies for both models:

— a mix o f national and in ternational calls is assum ed with 8 and 12 digits in the data  num bers 
respectively;

— the closed user g roup  facility applies for 50% o f the calls;

— the basic label specified in § 3.2.2.1 is used;

— the message length shown in the tables is the num ber o f  octets in the signalling in form ation  field o f
the corresponding signal unit; the overall length of the signal unit on the line is approxim ately
7 octets longer.

1.1.2 Table I-1/X.61 assumes that the calling line identity is always sent in the address message and that called 
line identification applies for 10% of the calls.

TABLE I-1/X.61 

Example 1 of data signalling message mix

Message type Messages/call Message length 
(octets)

Address message
0.575 24
0.425 18

Call accepted 
message

0.1 14
0.9 8

Clear message 2 7

Message per call = 4
Average message length = 11 octets
Total am o u n t  o f  information  per call = 576 bits
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1.1.3 Table I-2/X.61 assum es that the calling line identity is sent on request for 10% o f  the calls.

TABLE I-2/X.61 

Example 2 of data signalling message mix

Message type Messages/call Message length 
(octets)

Address message
0.575 18
0.425 14

Call accepted 
message 1 8

Calling line 
identity message 0.1 14

Clear  message 2 7

Messages per call = 4.1
Average message length = 9.7
Total am o u n t  o f  information per call = 548 bits

1.2 Queueing delay and link loading

Figure I-1/X .61 shows the m ean value and standard  deviation o f m essage queueing delays for different 
signalling link loads.

The queueing delays show n in Figure I-1/X.61 assum e:

— a message mix according to Table I-1/X .61,

— error-free operation  o f a signalling link using the basic error correction  m ethod.

The theoretical basis for calculation o f the queueing delays and  in fo rm ation  abou t the perform ance o f  the 
signalling system under error conditions are included in R ecom m endation Q.706 [10].

The equivalent call rate shown in the Figure assum es an even d istribu tion  o f the calls in both directions o f 
transm ission.
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Traffic loading by message signal units
i_____________________ i______________________i________ :________ :____ i____________i
0  50 100 150 c a l l / s

Equivalent call rate
CCITT-38280

------------ Mean queueing delay

------------Standard deviation of
queueing delay

Tm 2 .2 5 2  ms (144.1 bits and 6 4  kbit/s)
Tf 0 .7 5  ms (48 bits and 64  kbit/s) 
k, 1 .123  
k2 1.421

FIGURE I-1/X.61 
Example of queueing delay as a function of link load
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Recommendation X.70

TERMINAL AND TRANSIT CONTROL SIGNALLING SYSTEM  FOR START-STOP  
SERVICES O N INTERNATIONAL CIRCUITS BETWEEN A N ISO C H R O N O U S DATA NETW ORKS

(Geneva, 1972, am ended at Geneva, 1976 and 1980)

W ith the appearance o f public data  netw orks in various countries it becom es necessary to  establish the 
appropria te  in ternational control signalling schemes for interw orking in o rder to facilitate the in troduction  o f such 
networks as m uch as possible. The m ain objective o f public data  networks is to offer to  the user a great range o f 
data signalling rates with a m inim um  o f restrictions, very short call set-up and  clear-dow n tim es and  a variety o f 
new service facilities. These requirem ents can be fulfilled only by a specially conceived signalling system which 
caters for all foreseeable needs and which is flexible enough to  provide also for new, no t yet defined services.

F or these reasons, the C C ITT  

unanimously recommends

for in terw orking between an isochronous data  netw orks the contro l signalling schem e given below  should 
be used on in ternational circuits.

Note 1 -  The start-stop user classes o f  service are specified in R ecom m endation X .l [1].

Note 2 — The signalling for synchronous user classes o f service provided on an isochronous netw orks is 
the subject o f further study.

Note 3 — The signalling on links between synchronous and an isochronous netw orks is the subject o f 
further study.

Scope

This R ecom m endation defines a decentralized term inal and  transit contro l signalling system for start-stop  
services on in ternational circuits between anisochronous data networks.

1 General switching and signalling principles

1.1 The two classes, nam ely user class 1 and  user class 2, which are considered applicab le to  anisochronous
types o f data  netw ork require a control signalling rate o f 300 b it/s  and 200 b it/s  respectively.

Telex service based upon  507baud trunks does not form  part o f this R ecom m endation ]).

1.2 D ecentralized signalling will apply, the same channel being used for contro l signalling and  data
transm ission.

See Recommendation U.12 [2] for telex and similar telegraph services.
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1.3 Both term inal and transit operation  will be required. Due to the inclusion o f transit operation , link-by-link 
signalling control o f calls will be adopted.

O nw ard selection from  transit and  incom ing term inal centres should be arranged to overlap the receipt o f
selection signals, this in order to minim ize call set-up times.

Selection signals will be transm itted  by the originating  country  at autom atic speed in a single block.

1.4 The num bering scheme that will be applied to netw orks accessed by this signalling system is defined in 
R ecom m endation X .l21 [3].

The data netw ork identification code (D N IC ) (see R ecom m endation X .l21 [3]), and netw ork or service 
identification signals will be transm itted  on both transit and  term inal calls. However, the da ta  country  code 
(D C C ) portion  o f the D N IC  m ay be suppressed in the selection signals and  only the network or service digit
forw arded on term inal calls if requested by the incom ing network.

1.5 A lternative routing  will be perm itted. The principle o f high-usage circuits will be adopted , with overflow 
on to adequately provided routes between centres. Overflow on to  higher speed circuits will not be perm itted.

In order to prevent repeated alternative routing  causing traffic to circulate back to the originating  point, 
a lternative routing will be restricted to once per call.

1.6 Both-way operation  will be assum ed and  inverse order testing o f circuits on both-w ay routes, or a close 
approxim ation  to it by testing the route in small groups in fixed order always starting the search from  the same 
position will be specified in order to  minimize head-on collisions.

1.7 It is assum ed that the gathering o f in form ation required for charging and  accounting should norm ally be 
the responsibility o f the orig inating  A dm inistration  (see R ecom m endation D.10 [4]). O ther arrangem ents for 
gathering in form ation  are for further study.

1.8 The grade o f service to  apply for the provision o f circuits for links between public da ta  netw orks o f 
an isochronous type which carry traffic overflowed from  o ther routes or from  which overflow was not perm itted 
w ould not be worse than  one lost call in 50.

For high-usage direct links, circuits would be provided at a grade o f service o f not worse than  one lost call
in 10.

1.9 Sufficient switching equipm ent will be provided to ensure that congestion will not be signalled on m ore 
than  0.4% o f  calls in the busy hour, and  only then when congestion has been positively identified.

1.10 The target setting-up tim e for the user classes o f service applicable to these types o f da ta  netw orks will be 
one second.

2 Specific signalling characteristics

N otes applicable to § 2.

Note 1 — X denotes the in ternational centre that originates the call under consideration  on the in te rna­
tional link concerned. Y denotes the in ternational centre tha t receives the call under consideration  on the
in ternational link.

Note 2 — T im ings show n are w ithin the centre concerned with no allow ance being m ade for p ropagation  
and  other delays, such as slow sending o f selection signals from  the originating  term inal.

Note 3 — The tim es for perm anent start polarity  (A) and  stop polarity  (Z) are generally indicated  in the
follow ing signal descriptions as integral m ultiples o f a character (see N ote 4).

N ote 4 — For user class 1 the control signalling code (CSC) will em ploy 7-unit signalling characters with 
one parity  bit, one start and  two stop elem ents (see Table 8/X .70). The parity  o f the characters will be even and 
hence will be consistent with R ecom m endation X.4 [5]. The individual bits should be transm itted  at the nom inal 
m odulation  rate (300 b it/s )  w ith the low order bit (i.e. b ,) first and  com pleted by the parity  bit (b8).
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The end-of-selection signal will be the In ternational A lphabet No. 5 (IA5) character 2 /1 1( +  ). The reception 
confirm ation will use IA5 character 2 /10  (*). All other signals will be characters chosen from  colum n 3 o f IA5 
(see Table 1/X .70). This choice helps ensure that the end o f selection and  reception confirm ation  signals are 
uniquely separable from  the other signalling characters.

For user class 2 the CSC will em ploy 4-unit signalling characters with one parity  bit, one start and two 
stop elem ents (see Table 8/X .70). The parity o f the characters will be even with regard  to  elem ents o f Z polarity. 
The individual bit should be transm itted at the nom inal m odulation  rate (200 b it/s )  with the low order bit (i.e. b,) 
first and com pleted by the parity bit (b5).

2.1 The signalling system between two data  networks o f anisochronous type is described in Table 1/X.70.

2.2 The incom ing equipm ent may release the connection if the calling signal exceeds the specified m axim um  
period (see Rem arks colum n o f Table 1/X .70). Start polarity  will be m ain ta ined  on the backw ard signalling path 
from  centre Y to centre X.

2.3 The first forw ard path signal follow ing the calling signal (class-of-traffic character) is distinctive from  the 
first backw ard path signal to provide a guard  against head-on collisions in the case o f both-w ay operation .

A head-on collision is detected by the fact that centre X receives a first class-of-traffic character instead o f 
the reception-confirmation signal or reception-congestion signal.

W hen a head-on collision is detected, the sw itching equipm ent at each end o f the circuit should m ake 
another attem pt to select a free circuit, either on the sam e group of circuits or on a group  o f overflow  circuits, if 
facilities for alternative routing exist and there are no free circuits on the prim ary route. In the event o f a further 
head-on collision on the second attem pt, no further attem pt will be m ade and  the call will be cleared dow n. In the 
case o f a transit centre, the call progress signal No. 20 follow ed im m ediately by the clearing signal will be returned 
to  the preceding centre after the reception-confirmation signal and  the network o r service identification  signals.

2.4 Failure to receive the reception-confirmation  or reception-congestion signal w ithin 4 seconds from  the start
o f the calling signal or the reception o f a spurious signal, as indicated by a character o ther than  a first 
class-of-traffic characters the reception-confirmation signal or reception-congestion signal, should in itiate the 
au tom atic retest signal on the circuit concerned.

In the case o f failure to receive the correct reception-confirmation or reception-congestion signal, ano ther 
attem pt to select a circuit should be m ade (once only). In the case o f transit calls, if  the second attem pt is 
unsuccessful, the call progress signal No. 20 follow ed im m ediately by the clearing signal, will be returned to the 
preceding centre after the reception-confirmation  signal and the network o r service identification  signals.

2.5 Selection  signals can be divided into two parts. The first part, designated as the network selection  signals, 
contains in form ation  regarding network and user requirem ents and may be com posed o f one to nine (or possibly 
more) characters (see Tables 2 /X .70, 3/X .70, 4 /X .70, 4a/X .70 , 5 /X .70 and  5a/X .70). The second part com prises 
the address signals (the called network term inal num ber which is preceded by the D N IC  always in the case o f  a 
transit call and  also for term inal calls unless the destination  country requests om ission o f the data  country  code 
portion , see Tables 6 /X .70  and 6a/X .70).

The network selection signals used in the forw ard direction (see also A ppendix  II) are further subdivided 
and  assem bled as follows (see §§ 2.5.1 to 2.5.4 below) for signalling purposes.

N ote that the term  “user class of service” is abbreviated in the follow ing to “user class” .

2.5.1 First class-of-traffic character (see Table 2 /X .70)

The calling signal is always follow ed by at least one class-of-traffic character. The bit functions o f this 
character were so chosen that no further characters are needed for m ost connections.

I f  there is a need for indication o f fu rther requirem ents, a second class-of-traffic character (see § 2.5.3) 
may be used. W hether a second class-of-traffic or user class characters follow  or not, will be indicated  by the 
bits b3 and  b4 o f the first class-of-traffic character.
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TABLE 1/X.70

Decentralized signalling between anisochronous data networks

Signal or 
function

Forward path 
(X towards Y)

Backward path 
(Y towards X) Remarks

Free line Start polarity 
(polarity A)

Start polarity 
(polarity A)

Calling signal Stop polarity (polarity 
Z) for a minimum 
period o f one character 
and a maximum period 
of two characters fol­
lowed immediately by 
selection signals

The equipment at centre Y should be 
ready to receive selection signals 
within one character period.

The minimum and consequently the 
maximum periods will be length­
ened at the request of the incoming 
country Y.

(Note — The duration of the calling 
signal may require review in the light of 
false calling signals.)

Reception confirmation 
signal

Stop polarity followed 
by CSC character 
No. 14 (user class 2) 
or by IA5 character 
No. 2 /10 (user class 1)

Stop polarity returned within three 
character periods after the end o f receipt 
of the first class-of-traffic character.

The return of CSC character No. 14 or 
IA5 character No. 2/10 shall be com­
menced within one to two character 
periods after the inversion to stop pola­
rity.

The reception-confirmation signal will 
have to be absorbed by the switching 
equipment o f X and should not be able 
to go through that equipment to arrive 
at the preceding centre.

Selection signals At least one (first 
class-of-traffic charac­
ter only) or possibly 
several network selec­
tion signals depending 
on the network require­
ment (see Appendix I), 
the digits o f the DNIC 
of the called network, 
the digits of the called 
terminal number, and 
an end-of-selection 
signal

These signals are transmitted imme­
diately after the calling signal without 
awaiting the reception at X o f the recep­
tion-confirmation signal.

The selection signals are transmitted 
according to the control signalling code 
at the appropriate data signalling rate 
for the user class-of-service concerned 
and at automatic speed in a single block 
which includes an end-of-selection 
signal.

For user class 1 the end-of-selection 
signal will be IA5 character No. 2/11. 
For user class 2 the end-of-selection 
signal will be CSC character No. 11.

The data country code (DCC) may be 
omitted on terminal calls at the request 
of the incoming country.

Network or service 
identification signals

•

CSC No. 12 followed 
by the data network 
identification code 
(DNIC) of the net­
work

The character CSC No. 12 and DNIC 
follow the reception-confirmation signal 
at automatic speed within one to two 
character periods. These signals must go 
through centre X and arrive at the origi­
nating network.

In all cases, the country or network 
identity shall consist o f four decimal 
digits. The value o f the fourth digit 
should, in the case when it is not expli­
citly defined by the numbering plan, be 
at the discretion of the country in ques­
tion within the limits allowed by the 
numbering plan.
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TABLE 1/X.70 (continued)

Signal or 
function

Forward path 
(X towards Y)

Backward path 
(Y towards X)

Remarks

Reception-congestion
signal

Stop polarity for a 
period o f one or two 
characters followed by 
the clearing signal

This signal is returned within 0-5 char­
acter periods after the start o f receipt of 
the calling signal when the selection 
signals cannot be received.

This signal should be absorbed by centre 
X and not allowed to be received by a 
preceding exchange.

Call progress signals 
without clearing

CSC No. 11 followed 
by 2 digits (see Table 
7d/X.70)

Examples would be redirected call or 
terminal-called call progress signal (for 
further details see Appendix III).

Call connected signal One CSC character (see 
Table 7/X.70)

See § 2.14 of the text and for further 
details see Appendix III.

Start o f transit 
through-connect signal 
(STTC)

CSC No. 15 (see Table 
7/X.70)

This signal always precedes the transit 
through-connect signal.

Transit through- 
connect signal (TTC)

■

One CSC character (see 
Table 7b/X.70)

This signal will always be prefaced by 
the start o f  transit through-connect 
signal and will be returned preceding a 
call progress signal without clearing 
when this has to be sent. It will also be 
transmitted when the calling and/or 
called line identification is required (for 
further details see Appendix III).

Transit centres through- 
connected signal (TTD)

CSC No. 11 (see 
Table 6/X .70)

This signal will be transmitted within 40  
to 120 ms after the receipt o f the transit 
through-connect signal (TTC) when no 
calling line identification is required (for 
further details see Appendix III).

Called line identifica­
tion (if applicable)

Combinations of the 
called line identification 
signals transmitted at 
automatic speed within 
120 ms o f the receipt 
of the TTD signal or 
the first character of 
the calling line identi­
fication signals

The called line identification signal con­
sists o f the data network or service iden­
tification code (DNIC) followed by the 
digits o f the network terminal number 
and CSC No. 12. Where no identification 
is available, only CSC No. 12 is sent (for 
further details see Appendix III).

Calling line identifica­
tion (if applicable)

Combinations of the 
calling line identifica­
tion signals transmitted 
at automatic speed 
within 40 to 120 ms 
of receipt of the transit 
through-connect signal 
(TTC)

The calling line identification signal con­
sists o f the data network or service iden­
tification code (DNIC) followed by the 
digits o f the network terminal number 
and CSC No. 12. Where no identifica­
tion is available only the DNIC and CSC 
No. 12 is sent (for further details, see 
Appendix III).

Originating through- 
connection signal

ACK character (combi­
nation 0/6 of IA5)

For definition see § 2.14 o f the text 
and for further details see Appendix III.
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TABLE 1/X.70 (concluded)

Signal or 
function

Forward path 
(X towards Y)

Backward path 
(Y towards X)

Remarks

Call progress signals 
with clearing

CSC No. 11 foUowed 
by 2 digits (see Table 
7d/X.70), followed by 
the clearing signal

Waiting signal Stop polarity Stop polarity

Clearing signal Inversion to start polarity in the direction o f clearing. 
The minimum recognition time is 210 ms and the 
maximum time is 420 ms

The minimum period of start polarity on 
one signalling path which in itself 
ensures the complete release of the con­
nection is 420 ms.

Clear confirmation 
signal

Inversion to continuous start polarity in the opposite 
direction after a minimum duration o f 210 ms o f  
clearing signal and a maximum duration o f 490 ms

The minimum and maximum periods 
for the release o f the international cir­
cuit by an exchange are 210 ms and 
490 ms respectively.

Incoming guard delay Period o f 390-420 ms measured from the moment 
when start polarity has been established on both 
signalling paths by:

-  either recognizing or transmitting the clearing 
signal on one signalling path, and

-  either transmitting or recognizing the clear confir­
mation signal on the other signalling path

A new incoming call shall not be 
accepted until this guard period has 
elapsed.

Outgoing guard delay Period of 840 ms measured from the moment when 
start polarity has been established on both signalling 
paths by:

-  either recognizing or transmitting the clearing 
signal on one signalling path, and

-  either transmitting or recognizing the clear confir­
mation signal on the other signalling path

A new outgoing call shall not be origi­
nated until this guard period has elapsed.

Automatic retest 
signal

Stop polarity for 1 - 2 
character periods fol­
lowed by CSC No. 13 
stop polarity for 4 
seconds and then start 
polarity for a period of 
56 seconds and the 
signal sequence is then 
repeated

See § 2.17 of the text.

Backward busy signal Continuous stop pola­
rity for a maximum 
period of 5 minutes

Note -  For the control signalling code (CSC) numbers mentioned, refer to Table 8/X.70.
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TABLE 2/X.70 

First CSCa  ̂character on the forward and backward paths

Combination

Condition signalled

b4 b 3 b, b ,

A A No further network selection signal follows*^

A Z Second class-of-traffic character follows (see Table 4 /X .70)b^

Z A User class character follows (see Table 3/X .70)b^

A Alternative routing not allowed1̂

Z Alternative routing allowed^

A Transit traffic1̂

Z Terminal traffic*^

Z Z A A Retest signal1̂

z Z A Z Reception confirmation for user class 2 only0^

z z Z A Not allocated

z z Z Z Not allocated

a) CSC = control signalling code (see Table 8/X.70).
For user class 1 all characters are in column 3 (bs = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8) 

is chosen to give even parity over the character.

b) First class-of-traffic character.

c) For user class 2 only. The reception confirmation signal for user class 1 will be IAS character No. 2/10.
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2.5.2 User class character (indication o f  speed and code (see Table 3/X .70))

This character, if used, will follow the first class-of-traffic character and will be required when, for
exam ple, this inform ation cannot be derived from  the incom ing line.

As eight user classes in Table 3 /X .70  are not sufficient, a second user class character may be added by
m eans o f an escape character. W hether a second user class character follows or not, will be indicated by the
bits b ,, b 2 and b ? o f the first user class character. W hether a second class-of-traffic character follows or not will be 
ind icated  by bit b4 o f the first user class character.

TABLE 3/X.70  

First user class character3^

Combination

Condition signalled from X to Yb^

b4 b3 b. b,

A No second class-of-traffic character follows

Z A second class-of-traffic character follows (See Table 4/X .70)

A A A Reserve

A A Z 300 bit/s (user class 1)

A Z A 50 bit/s (user class 2)

A Z Z 100 bit/s (user class 2)

Z A A 110 bit/s (user class 2)

Z A Z 134.5 bit/s (user class 2)

z Z A 200 bit/s (user class 2)

z z Z A second user class character follows0^

a) For user class 1 all characters are in column 3 (b5 = 1, b6 = 1, b7 = 0) of International Alphabet No. 5. The eighth bit (bg)
is chosen to give even parity over the character.

b) The user class character may be omitted if, for example, the information can be derived from the incoming line.

c) For future extension.
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2.5.3 Second and subsequent class-of-traffic characters (see Tables 4 /X .70 and  4a/X .70)

These characters follow any user class characters required. The num ber o f these class-of-traffic characters 
depends on the num ber o f user facilities available.

The bit b4 o f the second or subsequent class-of-traffic characters indicate w hether ano ther class-of-traffic 
character follows or not.

TABLE 4/X .70  

Second class-of-traffic character3^

Combination

Condition signalled from X to Y

b4 b 3 b. b,

A No third class-of-traffic character follows

Z Third class-of-traffic character follows (see Table 4a/X .70)

A No closed user group sequence follows

Z Closed user group sequence follows (see Table 5 /X .70)

A Called line identification not required

Z Called line identification required

A

Z
|  Reserved for national useb^

a) For user class 1 all characters are in column 3 (bs = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8)
is chosen to give even parity over the character.

b) On international circuits bit bj should be set to A polarity.
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TABLE 4a/X.70
Third class-of-traffic character3̂

Combination

Condition signalled from X to Y

t>4 b3 b2 bj

A No fourth class-of-traffic character follows

Z Fourth class-of-traffic character follows*5̂

A Redirection not allowed ’

Z Redirection allowed0^

A
q\

Not multiple address call '

Z Multiple address call0^

A

Z
|  Not allocated

a) For user class 1 all characters are in column 3 (bs = 1, b6 .= 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (bg) 
is chosen to give even parity over the character.

b) Reserved for future needs.

c) The international use of this signal requires further study.

2.5.4 Closed user group characters (see Tables 5/X .70 and  5a/X .70)

These characters are only used in conjunction with the second and  possibly subsequent class-of-traffic 
characters which may follow.

The start o f closed user group (CVG) character w ould precede the closed user group num ber which w ould 
be coded into a num ber o f hexadecim al characters up  to a m axim um  o f four (see Table 5/X .70).
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TABLE 5/X.70
Start of closed user group character3^

Combination

Condition signalled from X to Y

b4 b 3 b2 b.

A Without outgoing access

Z With outgoing access

A No DNICc) follows

Z DNICc) follows

A A 1
A Z 2

Z A 3
Number of hexadecimal CUG characters which follow

Z Z 4

a> For user class 1 all characters are in column 3 (bs = 1, b6 = 1, b7 = 0) o f  International Alphabet No. 5. The eighth bit (b8) 
is chosen to give even parity over the character.

b) The start o f closed user group character shall precede the DNIC o f the representative user followed by the closed user group 
number which would be coded into a number of hexadecimal characters up to a maximum of four, as indicated. The closed user group 
number would be transmitted with the least significant bit o f the least significant character first.

c) On international circuits bit b3 should be set to Z polarity.

TABLE 5a/X.70  

Closed user group characters3^

Combination

Condition signalled from X to Y

b4 b 3 b2 b,

A A A A 0

A A A Z 1

A A Z A 2

A A Z Z 3

A Z A A 4

A Z A Z 5

A z Z A 6

A z Z Z 7 Hexadecimal closed user group character
Z A A A 8
Z A A Z 9

z A Z A A

z A Z Z B

z Z A A C
z Z A Z D

z Z Z A E

z z Z Z F

a) For user class 1 all characters are in column 3 (b5 = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8) 
is chosen to give even parity over the character.

Fascicle VIII.3 -  Rec. X.70 85



2.5.5 The num erical characters used for the second part o f the selection signals are shown in Table 6/X .70. 
W hen the first class-of-traffic character indicates a term inal call, the incom ing country  can adopt the option no t to 
receive the data country code portion o f  the D N IC . The com plete selection block is term inated  by an 
end-of-selection  signal which is different for user classes 1 and 2. They are shown in Tables 6 /X .70  and 6a/X .70.

TABLE 6/X.70  

Miscellaneous forward path signals3^

Combination

Condition signalled from X to Y

b< b 3 b2 b,

A A A A 0

A A -A Z 1

A A Z A 2

A A Z Z 3

A Z A A 4 Digits for:

A Z A Z 5 -  data network identification code (DNIC)
/ -  called network terminal number

A Z Z A c -  calling line identification signals
A z Z Z 7

Z A A A 8

Z A A Z 9

7 A 7 A / End-of-selection signal for user class 2 onlyb^
L A L A Transit centres through connected signal (TTD)

z A z z End-of-calling line identification signal4̂

z z A A

z Z A Z
Not allocated

z z Z A

z z Z Z

a) For user class 1 all characters are in column 3 (b5 = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8) 
is chosen to give even parity over the character.

b) For user class 2 only. The end-of-selection signal for user class 1 will be IA5-character No. 2/11.

c) This signal follows the DNIC when the calling line identification is not available. See § 2.13.
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TABLE 6a/X.70
Other forward path signals

IA5-character Condition signalled from X to Y

0/6 Originating through-connection

2/11 End-of-selection signal for user class 1

2.6 The incom ing equipm ent should m aintain  start polarity  on the backw ard  signalling path by releasing the 
connection  if the first received character is spurious, as indicated by a character other than  a first valid 
class-of-traffic character. This procedure prevents the possibility o f regarding a second selection signal as a first 
class-of-traffic character and  provides a further safeguard against false calls.

In the case o f receipt o f a spurious signal as indicated by a parity  erro r or by a character o ther than  a 
valid selection signal (with the exception o f the first class-of-traffic character), the incom ing equipm ent should 
return  the call progress signal No. 20 to the preceding centre, im m ediately follow ed by the clearing signal after the 
reception-confirmation signal and  the network o r service identification  signals.

The incom ing equipm ent may release the connection if all o f the selection signals are not correctly 
received within a period o f 15 seconds from  the reception o f the first class-of-traffic character. In this event, the 
call progress signal No. 20 is returned  to the preceding centre, im m ediately .follow ed by the clearing signal after the 
reception-confirmation signal and  the network or service identification  signals.

2.7 The address signal m ay have a m axim um  num ber o f 14 digits com prising  the 4 digit da ta  network 
identification  code and  a 10 digit m axim um  network term inal num ber. A lternatively the 14 digits can be 
considered as the 3 digit data  country code followed by a national num ber o f 11 digits m axim um  (see 
R ecom m endation X.121 [3]).

2.8 In the case o f receipt o f the reception-congestion signal at a transit centre, the call progress signal No. 61
should be returned to the preceding centre (after the reception-confirmation and  network o r service identification  
signals) and follow ed by the clearing signal.

2.9 The network or service identification signals shall be sent follow ing the reception-confirmation signal in all 
cases. In all cases the country  or netw ork identity shall consist o f four decim al digits. The value o f the fourth  digit 
should, in the case when it is not explicitly defined by the num bering plan , be at the d iscretion o f the country  in 
question within the limits allow ed by the num bering plan.

If several transit netw orks are involved in setting up a call, the calling netw ork will receive the netw ork 
identifications one after the other. If  a transit centre fails to receive the first character o f the network o r service 
identification  signals w ithin two seconds o f the reception-confirmation signal, it will return  to the preceding centre 
the call progress signal No. 20 (after the reception-confirmation  and network  o r service identification  signals), 
follow ed by the clearing signal.

The network o r service identification  signals could be useful for retracing the route followed by a call (for 
traffic  statistics, in te rnational accounts, analysis o f unsuccessful calls and  the clearing o f faults).

It is possible for a transit centre to receive backw ard path  signals such as the network o r service 
identification  signals, call connected  signal o r call progress signals from  subsequent centres, while the backw ard  
path  signals orig inated  locally are still being sent. It is necessary for the transit centre to ensure that the received 
signals are passed to the preceding centre w ithout m utilations or loss.
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2.10 The backw ard path signals indicating  effective and ineffective call conditions are scheduled in 
Tables 7/X .70, 7a/X .70, 7b/X .70, 7c/X .70 and 7d/X .70.

TABLE 7 /X.70  

Miscellaneous backward path signal3^

Combination

Condition signalled from Y to X

b4 b3 b2 b,

A A A A 0
A A A Z 1
A A Z A 2
A A Z Z 3

A Z A A 4 Digits for:

A

A

A

Z

z
z

A

Z

Z

Z

A

Z

5

6 
7

-  network or service identification signals
-  called line identification signals
-  call progress signals

Z A A A 8

Z A A Z 9

z A Z A Start o f call progress signal (see Table 7d/X.70)

z A Z Z { End-of-called line identification signal ^
Start o f network or service identification signal

z Z A Call connected signal

A Call metering

Z No call metering

z Z Z A Start o f transit through-connect signal (STTC)

z z Z Z Further backward path signal follows (see Table 7a/X.70)

a) For user class 1 all characters are in column 3 (b5 = 1, b6 = 1, b7 = 0) of International Alphabet No. 5. The eighth bit (b8) 
is chosen to give even parity over the character.

b) This signal is also used alone when the called line identification is not available.
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TABLE 7a/X.70
Further miscellaneous backward path signals

Combination

Condition signalled from Y to X

t>4 b3 bj bi

A

Reserved for national use

Z

A A A

A A Z

A Z A

A Z Z
Not allocated

Z A A

Z A Z

Z Z A

Z Z Z

a) For user class 1 all characters are in column 3 (bs = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8) 
is chosen to give even parity over the character.

b) These signals follow combination ZZZZ in Table 7/X.70.
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TABLE 7b/X.70
Transit through-connect signals3^

Combination

Condition signalled from \  to X

b4 b3 b2 bi

A A A A

A A A Z

A A Z A

A A Z Z

A Z A A

A z A z
. Not allocated

A z Z A

A z Z Z

Z A A A
Z A A Z

z A Z A

z A Z Z

z Z Transit through-connect signal (TTC)

A Calling line identification not required

Z Calling line identification required

A Call metering

Z No call metering

a) For user class 1 all characters are in column 3 (bs = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8) is 
chosen to give even parity over the character.

b) These signals follow the start o f transit through-connect signal (STTC) in Table 7/X .70.

TABLE 7c/X .70  

Other backward path signals

IA5-character Condition signalled from Y to X

2/10 Reception-confirmation for user 
class 1
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TABLE 7d/X.70
Call progress signals3^

Numerical code 
first/second digit - Category Significance

01 Without clearing Terminal called

02 Redirected call

03 Connect when free

20 With clearing, due to subscriber Network failure0^

21 -  short termb^ Number busy

22 d)

23 ‘
d)

41 With clearing, due to subscriber Access barred

42 -  long termb^ Changed number

43 Not obtainable

44 Out o f order

45 Controlled not ready

46 Uncontrolled not ready

47 DCE power off

48 d)

49 Network fault in local loop

51 Call information service

52 Incompatible user class service

61 With clearing, due to network 

— short termb^

Network congestion

71 With clearing, due to network Degradated service

72 -  long termb^ e)

81 With clearing, due to DTE-network 
procedure

Registration/cancellation confirmed^

82 d)

83 d)

a) For user class 1 all characters are in column 3 (b5 = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8) 
is chosen to give even parity over the character.

b) “Short term” in this context approximates to the holding time of a call, whilst “long term” implies a condition that can 
persist for some hours or even days.

c) At the originating exchange, this results in sending a call progress signal “no connection” to the calling customer and clearing 
the call.

d) These signals are normally only utilized between first centre and subscriber and are not signalled on inter-network links.

e) Only utilized within national networks.

0  Not yet included. To be studied in relation to Recommendation X.87 on network call-control procedures.
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2.11 If any call progress signal or the call connected  signal are not received within 30 seconds from the end o f
the selection, then the call progress signal No. 20 will be returned to the preceding centre (after the reception-
confirmation  and network or service identification  signals), followed by the clearing signal.

2.12 If the called station is not able to receive in form ation im m ediately, the return o f the call connected  signal
should  be delayed accordingly. This po in t is left for further study.

2.13 In this type o f signalling, originating  and  term inating  national centres contain the identification o f the 
calling or called subscribers respectively. These identifications may be exchanged within the network as an 
op tional subscriber’s feature.

If the called line identification has been requested but is not available, the term inating  centre in this 
connection  should send only the end-of-line identification  signal (C SC -character No. 12). If the calling line 
identification  has been requested but is not available, the originating centre in this connection should send only the 
da ta  network identification code (D N IC ) signals followed by the end-of-line identification  signal (C SC -character 
No. 12).

2.14 The call connected  signal confirm s that the call is accepted by the called subscriber and, if applicable, the 
calling line identification  has been com pletely received by the term inating  centre and passed to the called 
subscriber and, when applicable, that the called line identification has been com pletely transm itted  to the 
orig inating  centre (see A ppendix III).

The originating through-connection signal confirm s that the call connected  signal has been received by the 
orig inating  centre and, when applicable, tha t a call progress signal w ithout clearing has been com pletely received 
by the originating centre and passed to the calling subscriber or, when applicable, tha t the called line identification 
has been com pletely received by the orig inating  centre and  passed to the calling subscriber (see A ppendix III).

The call connected signal is sent on the backw ard path by the term inating  centre. The originating 
through-connection signal is sent by the orig inating  centre both to calling and  called subscribers.

The connection m ust be switched through in the originating centre w ithin 20 ms after transm ission o f the 
orig inating  through-connection signal (see A ppendix III). This limit follows from  the condition given in Recom ­
m endation X.20 [6] for the beginning o f data transm ission.

The connection m ust be switched through in the term inating  centre w ithin 40 ms after transm ission o f the 
call connected  signal (see A ppendix III).

The connection m ust be switched through in the transit centres w ithin 40 ms after transm ission o f the call 
connected  or transit through-connect signal (see A ppendix III).

If a transit centre has a character o rien tated  switch, the connection m ay be switched through w ithin 40 ms 
after transm ission o f the call connected  signal for user class 2 service.

C om plete netw ork through-connection  is assured when the originating through-connection signal is received 
by the da ta  term inals.

2.15 If the term inating  centre fails to receive the transit centres through-connected  signal (TTD) or, if  applicable, 
the first character o f the calling line identification  signals within 4 seconds after having sent the transit 
through-connect signal (TTC), it will return to the preceding centre the call progress signal No. 20 followed by the 
clearing signal.

2.16 The guard delays on clearing are m easured from  the m om ent when start polarity  has been established on 
both  signalling paths by:

— either recognizing or transm itting  the clearing signal on one signalling path , and

— either transm itting  or recognizing the clear-confirmation signal on the other signalling path.

For incom ing calls this guard  period shall be 390-420 ms. A new incom ing call shall not be accepted until 
th is guard period has elapsed. This is on the assum ption that the term inating  centre will be able to accept the first 
selection signal after a negligible period o f stop polarity  and  will also be able to return the reception-confirmation 
signal w ithin a negligible delay after the receipt o f the first class-of-traffic character.

The guard period on clearing for outgoing calls should be a period o f at least 840 ms. A new outgoing call
shall not be originated until this guard period has elapsed.

If  exchanges are able to distinguish between the different clearing conditions, shorter periods may be 
in troduced  accordingly.
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2.17 The autom atic  retest signal will be initiated as indicated in § 2.4.

This signal transm itted  over the forw ard signalling path is com posed o f a m axim um  o f  five successive 
cycles, each cycle incorporating :

— stop polarity  for 1-2 character periods (see Note) followed by CSC No. 13, follow ed by stop polarity  
for a m axim um  period o f 4 seconds;

— start polarity  for a period o f 56 seconds.

Note — The m inim um  and  consequently the m axim um  periods will be lengthened at the request o f the 
incom ing country Y (see R em arks colum n o f Table 1/X.70).

The circuit should  be tested up to 5 tim es at nom inal intervals o f one m inute and  a check m ade to confirm  
the receipt o f the reception-confirmation signal on the backw ard path in response to each test. If  the reception- 
confirmation  signal has not been received at the end o f this first g roup  o f  tests, the retest will con tinue with a 
fu rther group o f up to 5 tests at either 5- o r 30-m inute nom inal intervals. If  5-m inute in tervals are used and  the 
reception-confirmation  signal has no t been received at the end o f this second group  o f tests, fu rther retests will be 
m ade at 30-m inute intervals. An alarm  will be given at an app rop ria te  time. However, this retest p rocedure may 
be discontinued at any stage at the d iscretion o f the outgoing A dm inistration .

If, how ever, during the above sequence o f retests, the reception-confirmation  signal is received, a clearing 
signal will be transm itted  in place o f the retest signal. Follow ing a valid clear-confirmation  signal, the incom ing 
and  the outgoing sides o f the trunk  circuit should not be returned to service until after expiry o f the app rop ria te  
guard  delay time. In order to  cater for the possibility that a faulty circuit may be seized at both ends, the 
au tom atic retest equipm ent should  be arranged to allow an incom ing call to  be received during the start polarity  
period. An A dm inistration  m ay, however, ignore such calls which occur during  the incom ing guard  delay period.

The interval between the tests at the two ends o f the trunk  circuit should  be m ade different by increasing 
the nom inal interval by 20% at one end, to be sure that successive retests do  no t overlap  at both ends. In general, 
the in tercontinental transit centre having the higher D N IC  should take the longer interval (i.e. 1.2, 6 and 
36 minutes). Nevertheless, when this requirem ent w ould entail considerable difficulty, a lternative arrangem ents 
m ay be adop ted  by agreem ent between the tw o A dm inistrations or RPO As concerned.

W here an exchange has know ledge o f a transm ission system failure it is desirable tha t the retest signals 
shall not be applied  to the circuits affected.

In o rder to avoid sim ultaneous seizure o f too m any registers at the d istan t centre, it is advisable tha t the 
retest signals, which m ay be sent sim ultaneously on various circuits subjected to  this test, should  be out o f  phase 
with one another.

The use o f a special first class-of-traffic character for retest perm its the incom ing centre to be inform ed 
abou t retests on its incom ing circuits.

2.18 If at the receiving end, parity  does no t check during the establishm ent o f the connection , provisionally  the 
connection should be cleared dow n unless otherw ise specified. H ow ever, the possibility o f  d ifferent actions 
rem ains open for further study.
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TABLE 8/X .70  

Control signalling code (CSC)

CSC character number

CSC character structure

b4 b 3 b2 bj

1 A A A A

2 A A A Z

3 A A Z A

4 A A Z Z

5 A Z A A

6 A Z A Z

7 A Z Z A

8 A Z Z Z

9 Z A A A

10 Z A A Z

11 z A Z A

12 z A Z Z

13 z Z A A

14 z Z A Z

15 z Z Z A

16 z Z Z Z

Note 1 — The 7-unit code with one parity check bit, 1-unit start and 2-unit stop 
elements for user class 1 and the 4-unit code with 1 parity check bit, 1-unit start and 2-unit 
stop elements for user class 2 used in this control signalling system are listed in the table. 
As the bits bs , b6 and b7 o f the 7-unit code have a permanent pattern (1,1,0), only the bits 
t>i i b2 , b3 and b4 are shown.

Note 2 -  The parity bit o f the signal should correspond to even parity with regard to 
unit elements o f Z polarity. The individual bits should be transmitted at the nominal data 
signalling rate o f 200 bit/s (user class 2) and 300 bit/s (user class 1) with the low order bit 
(b i) first and completed by the parity check bit (bs or b8 ).

Note 3 — The transmitting part o f the signalling device shall send the control char­
acter at the nominal modulation rate (300 bauds for user class 1 and 200 bauds for user 
class 2) o f  + 0,2% with a maximum degree o f gross start-stop distortion of 5%. The receiving 
part o f the signalling device shall have an effective net margin of not less than 40%.
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Alternative forward path signals Alternative backward path signals (see Note 2) Clearing

A Z

Free line 

Call

Class-of-traffic, 
etc. (see Note 3)

Selection

Digits of 
called 
national 
number

End-of- |2  
selection 
(see Note 4)

1-2 character periods 
(see Notes 1 and 6)

Class-of-traffic, 
etc. (see Note 3)

DNIC code digits 
(see Note 3)

Digits of called 
network terminal 
number

End-of-selection 
signal (see 
Note 4)

Terminal call w ithout DCC Terminal or transit 
com ponent of the DNIC in call w ith DNIC in 
selection information selection information

0 -3  character^eriodsj_______
1-2 character periods

" “ I S
1-2 character periods

0-5 character periods

1-2 character periods 
) Reception 
< confirmation

signal

Network or 
service
identification 
signals 
(see Note 5)

Terminal or transit 
call

A Z Forward or backward 
signalling path

Reverse direction 
of signalling

A Z
i

 ____  Reception
| congestion 

signal

Clearing
signal

. i i .<N

Waiting

Beginning of 
clearing signal 
Recognition of 
clearing signal
Clear confirm ation 
signal

—  Incoming guard delay

Free line

Outgoing guard delay

iCCITT-2(K91

v
See for further information Appendix III

Note 1 -  Timings shown as character periods refer to the complete control char­
acter o f user class 1 (11 units at 300 bit/s) and user class 2 (8 units at 200 bit/s). Switching 
and propagation delays are not included.

Note 2 -  Forward path signals may also appear in the backward path, indicating a 
head-on collision on both-way circuits.

Note 3 -  Network selection signals (class-of-traffic, user class characters, etc.). See 
Tables 2-5/X.70. DNIC comprises 4 digits.

Note 4 -  Selection signals will always be sent as a single block by the originating 
network with an end-of-selection signal in all cases.

Note 5 -  The network or service identification signals comprise a distinctive 
character followed by the DNIC o f the network concerned.

Note 6 -  The minimum and consequently the maximum periods will be lengthened 
at the request of the incoming country Y.

FIGURE 1/X.70

Decentralized signalling between data networks o f anisochronous type
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APPENDIX I 
(to  Recom m endation X.70)

Possible sequences of network selection signals

Network selection signals Address signals

COT Class-of-traffic character Note 1 -  The first three digits D , , D2 and D3 form the data country code
UC User class character (DCC) component o f the data network identification code (DNIC). The fourth digit
SCUG Start of closed user group character (D4) is the network or service digit of the DNIC.
DNIC Data network identification code Note 2 -  The DNIC comprises four digits as defined in Note 1.
CUG Closed user group character Note 3 -  Reserved for future extension.
D Data network (or service) identification code digit
N Called number digit



A P P E N D IX  II 

(to R ecom m endation X.70)

Examples of network selection signals

II .1 First example (m inim um  sequence o f network selection signals)

This exam ple shows a sequence o f m inim al length. The country o f  destination  has indicated  that it does 
not wish to receive the DCC com ponent o f the D N IC . (The preceding calling signal, start and  stop elem ents, 
possible stuffing bits and  the parity  bit are not shown. The bits are shown in the order o f b4, b3, b , and  b,).

b/ b-> b, b,

A A Z Z

A Z A Z

A A Z A

First and only class-of-traffic character 
Terminal call

Alternative routing allowed

No further network selection signal follow

First digit of called national number (starting w ith 4 th  digit of DNIC) = 5 

Second digit of called national number = 2

CCITT-28000

11.2 Second example (a sequence o f network selection signals including closed user g rdup characters)

b4 b3 b2 b3 ,

Z A A A

Z Z A Z

A Z Z A

A Z Z Z

First class-of-traffic character 

Transit traffic —

Alternative routing no t allowed 
User class character follows

User class character (134.5 bit/s)

Second class-of-traffic character follows

Second class-of-traffic character

National use (always A on international circuits) 
Called line identification required 

Closed user group sequence follows 

No third class-of-traffic character follows

Start of closed user group character

Four hexadecimal closed user group characters follow
DNIC follows
W ithout outgoing access

First digit of DNIC 

Fourth digit of DNIC 

First closed user group character 

Fourth closed user group character

International 
interlock code

CCITT-318 7 0

First digit of data network identification code 

Last digit of data network identification code 

First digit of called network terminal number
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(to R ecom m endation X.70)

Through-conneetion procedure

Called and calling line identification not required (no connect when free facility)

APPENDIX III (A)

E -  1
m

J + E ACK

V c K  '

1 E
.JT__in

“atmHT

<■---cc

~*x

w__ Ei_
o
o ~

+-----cc

X
l 

1
0-

40
 

ms
 

0-
'

E ACK

SUB OE TRE TE SUB
CCITT-28021

□

EOS End-of-selection signal

Correlation line CC Call connected signal

Th rough -con necti on SUB Subscribers

CSC or IA5-character
OE Originating exchange

TRE Transit exchange

IA5-character TE Terminating exchange

Note — Timings shown are worst case figures and design objectives should be to keep them as short as possible.
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(to R ecom m endation X.70)

APPENDIX III (B)

Through-connection procedure

Called and calling line identification not required (subscriber is busy, connect when free facility)

(Nli k

V/T

□ ---------u --------- □ ---------□ --------□
SUB OE TRE TE SUB

CCITT-28031

• — >  Correlation line TTD Transit centres through-connected signal

.... Through-connection CP Call progress signals (w ithout clearing)

\ / //\  CSC or IA5-character
CC Call connected signal

SUB Subscribers
i y i  IA5-character
k - J OE Originating exchange

EOS End-of-selection signal TRE Transit exchange

STTC Start-of-transit through-connect signal TE Terminating exchange

TTC Transit through-connect signal

Note 1 — Call progress signals comprise a distinctive character followed by a 2-digit number. 

Note 2 -  See Note in Appendix III (A).
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(to R ecom m endation X.70)

APPENDIX III (C)

Through-connection procedure

Called line identification not required, calling line identification required (no connect when free facility)

ACK

SUB

z*
S - r  —

Jr.:
It
V/

D

IZ

STTC 

TTC .

TZ
I
I

E
cc

OE

CLI

ft

E

O
TRE

STTC

TTC

£ 7  S
I
I

E
cc

See Note 2

See Note 1 

CLI

£vfT
O

o
TE

ACK

CLI

ACK

U
SUB

CCITT-28042

----- -► Correlation line TTC Transit through-connect signal

Th rough -con necti on CLI Calling line identification signals

El CC Call connected signal
CSC or IA5-character

SUB Subscribers

El IA5-character OE Originating exchange

EOS End-of-selection signal TRE Transit exchange

STTC Start-of-transit through-connect signal TE Terminating exchange

Note 1 -  The calling line identification signal consists o f the DNIC followed by the digits o f the subscriber number and CSC 
No. 12. Where no identification is available, only the DNIC followed by CSC No. 12 is sent.

Note 2 -  In this example, it is assumed that the STTC signal is sent after the receipt o f the call accepted signal (ACK). However, 
some countries may decide to return this signal following a positive subscriber check state (not busy), at the same time as the subscriber 
call set-up is initiated.

Note 3 -  See Note in Appendix III (A).
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(to R ecom m endation X.70)

Through-connection procedure

C alled line identification not required, calling line identification required (subscriber is busy connect when 
free facility)

APPENDIX III (D)

ETi 
I

E

Q
SUB

\
\
\
\
\ _ .  

I------
ACK

z ■
■z

I „ z
P —

Ets r
n

D —
V/

STTC

TTC

*E
,iz

c c

TZ

P s
TTC

CLI EM

e :

A*STTC A t

ECP 
See 
Note 1

\
\
\
\
\
\__

CC

EOS

See 
Note 2 
CLI 

w

SUB is 
free

"A-
o

ACK

h>iE
CLI

ACK

-o
OE TRE

U
TE

O
SUB

C C in -2 8 0 5 1

El

Correlation line EOS End-of-selection signal

Th rou gh -con nection STTC Start-of-transit through-connect signal

CSC or IA5-character
TTC Transit through-connect signal

CLI Calling line identification signals
IA5-character

CP Call progress signals

CC Call connected signal

SUB Subscribers

OE Originating exchange

TRE Transit exchange

TE Terminating exchange

Note 1 -  Call progress signals comprise a distinctive character followed by a 2-digit number.

Note 2 — The calling line identification signal consists o f the DNIC followed by the digits o f the subscriber number and CSC 
No. 12. Where no identification is available, only the DNIC followed by CSC No. 12 is sent.

Note 3 -  See Note in Appendix III (A).
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(to R ecom m endation X.70)

Through-connection procedure

C alled line identification  required, calling line identification  not required (no connect when free facility)

APPENDIX III (E)

\ K * ~ '
I CDI 

P  _ACK____

o

V.I
I

0

i j z
! C _ _vr

It
■ s r
V/

STTC

TTC

CDI

CC

SUB
O

OE

o
TTD

E
mi | .E

TZ

O
TRE

E

CDI

See 
Note 1

CC

EOS

See 
Note 2

is* TTD 
6,

in

#

o
TE

ACK

ACK

□
SUB

CCITT-28 061

■ -  > Correlation line TTD Transit centres through-connected signal

Through-connection CDI Called line identification signals

El CC Call connected signal
CSC or 1 A5-character

SUB Subscribers

El IA5-character OE Originating exchange

EOS End-of-selection signal TRE Transit exchange

STTC Start-of-transit through-connect signal TE Terminating exchange

TTC Transit through-connect signal

Note 1 — The called line identification signal consists o f the DNIC followed by the digits o f the subscriber number and CSC 
No. 12. Where no identification is available, only CSC No. 12 is sent.

Note 2 -  In this example, it is assumed that the STTC signal is sent after the receipt o f the call accepted signal (ACK). However, 
some countries may decide to return this signal following a positive subscriber check state (not busy), at the same time as the subscriber 
call set-up is initiated.

Note 3 — See Note in Appendix III (A).
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(to R ecom m endation X.70)

Through-connection procedure

APPENDIX III (F)

C alled line identification  required, calling line identification  not required  (subscriber is busy, connect when 
free facility)

CP

CDI

ACK
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ia
£

■It
V/

- D -

E
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E
II

E

E

STTC
TTC

E
CP

CDI

CC

SUB OE

X/ STTC

g nC
in

IO
TTD

IZs
I

I* E
i 
i

Z.
E

O
TRE

E . . W .
4

E
CP 
See 
Note 1

EOS

TTD

See SUB is
Note 2 free

i/i
E

\ O 1\___
—  OX--

CC v» , 
F t

, o X _
o

ACK

ACK

o
TE SUB

CCITT-28071

------- ► Correlation line TTD Transit centres through-connected signal

Through-connection CP Call progress signals

□ CSC or IA5-character
CDI Called line identification signals

CC Call connected signal

El IA5-character
SUB Subscribers

EOS End-of-selection signal OE Originating exchange

STTC Start-of-transit through-connect signal TRE Transit exchange

TTC Transit through-connect signal TE Terminating exchange

Note 1 -  Call progress signals comprise a distinctive character followed by a 2-digit number.

Note 2 -  The called line identification signal consists o f the DNIC followed by the digits o f the subscriber number and CSC 
No. 12. Where no identification is available, only CSC No. 12 is sent.

Note 3 -  See Note in Appendix III (A).
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(to R ecom m endation X.70)

Through-connection procedure

Called and calling line identification required (no connect when free facility)

APPENDIX III (G)

□----- □------□-----□----- □
SUB OE TRE TE SUB

CCITT-28121

-------- ► Correlation line TTC Transit through-connect signal

Through-connection CLI Calling line identification signals

0
ft. A

CSC or IA5-character
CDI Called line identification signals

CC Call connected signal

0 IA5-character
SUB

OE

Subscribers 

Originating exchange

EOS End-of-selection signal TRE Transit exchange

STTC Start-of-transit through-connect signal TE Terminating exchange

Note 1 -  The called line identification signal consists o f the DNIC followed by the digits o f the subscriber number and CSC 
No. 12. Where no called line identification is available, only CSC No. 12 is sent.
The calling line identification signal consists o f the DNIC followed by the digits o f the subscriber number and CSC No. 12. Where no 
calling line identification is available, only the DNIC followed by CSC No. 12 is sent.

Note 2 -  In this example, it is assumed that the STTC signal is sent after the receipt o f the call accepted signal (ACK). However, 
some countries may decide to return this signal following a positive subscriber check state (not busy), at the same time as the subscriber 
call set-up is initiated.

Note 3 — See Note in Appendix III (A).
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(to Recom m endation X.70)

APPENDIX III (H)

Through-connection procedure

Called and  calling line identification required (subscriber is busy, connect when free facility)

D
SUB

ACK

o
OE TRE

CLI

ACK

■o
TE SUB 

CCITT-28131

£1

EOS

STTC

TTC

Correlation line CLI Calling line identification signals

Through-connection CP Call progress signals

CSC or IA5-character CDI Called line identification signals

CC Call connected signal
IA5-character

SUB Subscribers

OE Originating exchange

End-of-selection signal
TRE Transit exchange

Start-of-transit through-connect signal
TE Terminating exchange

Transit through-connect signal

Note 1 -  Call progress signals comprise a distinctive character followed by a 2-digit number.

Note 2 -  The called line identification signal consists o f the DNIC followed by the digits o f the subscriber number and CSC 
No. 12. Where no called line identification is available, only CSC No. 12 is sent.
The calling line identification signal consists o f the DNIC followed by the digits o f the subscriber number and CSC No. 12. Where 
no calling line identification is available, only the DNIC followed by CSC No. 12 is sent.

Note 3 -  See Note in Appendix III (A).
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(to R ecom m endation X.70)

Through-connection procedure

C alled and calling line identification not required (call progress signal w ithout clearing, e.g. redirected call)

APPENDIX III (I)

SUB OE TRE TE SUB

CCITT-28101

— ► Correlation line TTD Transit centres through-connected signal

Through-connection CP Call progress signal

□
■ M M

CSC or IA5-character CC Call connected signal

SUB SubscribersM IA5-character
OE Originating exchange

EOS End-of-selection signal TRE Transit exchange

STTC Start-of-transit through-connect signal TE Terminating exchange

TTC Transit through-connect signal

Note 1 -  Call progress signals comprise a distinctive character followed by a 2-digit number.

Note 2 -  In this example, it is assumed that the STTC signal is sent after the receipt o f the call accepted signal (ACK). However, 
some countries may decide to return this signal following a positive subscriber check state (not busy), at the same time as the subscriber 
call set-up is initiated.

Note 3 -  See Note in Appendix III (A).
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APPENDIX IV

(to R ecom m endation X.70)

Unsuccessful call

Call progress signal 
with clearing

E
i
i

Z

OE

0

IZ

CP
See
Note

EOS

D
TE

CCITT-28111

■ — Correlation line

□ CSC or IA5-character

EOS End-of-selection signal

OE Originating exchange

TE Terminating exchange

CP Call progress signal

Note -  Call progress signals comprise a distinctive character followed by a 2-digit number.

Fascicle VIII.3 -  Rec. X.70 107



References

[1] C C IT T  R ecom m endation International user classes o f  service in public data networks, Vol. V III,
Fascicle VI11.4, Rec. X .l.

[2] C C IT T  R ecom m endation Terminal and transit control signalling system  fo r  telex and similar services on
international circuits (Type D signalling), Vol. VII, Fascicle V II.4, Rec. U.12.

[3] C C IT T  R ecom m endation International numbering plan fo r  public data networks, Vol. V III, Fascicle V III.7,
Rec. X .l21.

[4] C C IT T  R ecom m endation General ta r iff principles fo r  data transmission on public networks dedicated to this
type o f  transmission, Vol. II, Fascicle I I .1, Rec. D.10.

[5] C C IT T  R ecom m endation General structure o f  signals o f  International Alphabet No. 5 code fo r  data
transmission over public data networks, Vol. V III, Fascicle V III.4, Rec. X.4.

[6] C C IT T  R ecom m endation Interface between data term inal equipment (DTE) and  data circuit-terminating
equipment (DCE) fo r  start-stop transmission services on public data networks, Vol. V III, Fascicle V III.5, 
Rec. X.20.

Recommendation X.71

DECENTRALIZED TERMINAL AND TRANSIT CONTROL SIGNALLING SYSTEM  
ON INTERNATIONAL CIRCUITS BETWEEN SY N C H R O N O U S DATA NETWORKS

(Geneva, 1976, am ended a t Geneva, 1980)

W ith the appearance o f public data netw orks in various countries it becomes necessary to establish the 
app rop ria te  in ternational control signalling schemes for interw orking in order to facilitate the in troduction  o f such 
netw orks as much as possible. The m ain objective o f public da ta  networks is to offer to the user a great range o f 
d a ta  signalling rates with a m inim um  of restrictions, very short call set-up and  clear-dow n times and  a variety of 
new service facilities. These requirem ents can be fulfilled only by specially conceived signalling systems which 
cater for all foreseeable needs and  which are flexible enough to provide also for new, no t yet defined, services.

F or these reasons, the C C IT T

unanim ously recommends

for interw orking between synchronous data  netw orks utilizing decentralized control signalling techniques 
the scheme given below  should be used on in ternational circuits.

N ote I — The synchronous user classes o f service are as specified in R ecom m endation X .l [1].

N ote 2 — The signalling on links between synchronous and anisochronous netw orks is the subject o f 
fu rther study.

N ote 3 — The interw orking between com m on channel and  decentralized signalling is the subject o f 
R ecom m endation X.80.

Scope

This R ecom m endation defines a decentralized control signalling system for use in setting up term inal and 
transit calls on in ternational circuits between synchronous da ta  networks.

1 General switching and signalling principles

1.1 Signalling will be at bearer rates app rop ria te  to the synchronous user classes o f  data  only. It is expected
that start-stop  user classes o f data , telex, etc., will be assem bled and transm itted  in accordance w ith R ecom m enda­
tion  X.52.
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1.2 The contro l signalling should em ploy bits transm itted  at the m axim um  data signalling rate o f the links
provided.

1.3 D ecentralized signalling will apply, the same channel being used for contro l signalling and  data
transm ission.

1.4 Both term inal and transit operation  will be required. Due to the inclusion o f transit operation , link-by-link
signalling contro l o f calls will be adopted.

The data  netw ork identification code (D N IC ) (see R ecom m endation X .l21 [2]), and network o r service 
identification signals will be transm itted  on both transit and  term inal calls. How ever, the data country  code (D C C ) 
portion  o f the D N IC  may be suppressed and only the netw ork or service digit fo rw arded on term inal calls if 
requested by the incom ing network.

O nw ard selection from  transit and incom ing term inal centres should be arranged  in o rder to com m ence as 
soon as possible.

Selection signals will be transm itted  by the originating or transit country , or netw ork, in a single block.

1.5 The num bering scheme tha t will be applied  to netw orks accessed by this signalling system is defined in 
R ecom m endation X.121 [2].

1.6 A lternative routing will be perm itted. The principle o f high-usagecircuits will be adop ted , with overflow  
onto  adequately provided routes between centres.

Overflow  onto  higher speed circuits will not be perm itted.

In o rder to prevent repeated alternative routing causing traffic to circulate back to the orig inating point, 
alternative routing will be restricted to  once per call.

1.7 Both-way operation  will be assum ed and  inverse order o f  testing o f circuits on both-w ay routes o r a close 
approx im ation  to it by testing the route in sm all groups in fixed order always starting the search from  the sam e 
position, will be specified in order to m inim ize head-on collisions.

1.8 It is assum ed that the gathering o f in form ation  required for charging and  accounting should norm ally  be 
the responsibility o f the calling A dm inistration  (see R ecom m endation D.10 [3]). O ther arrangem ents for gathering 
in form ation are for fu rther study.

1.9 The grade o f service to apply  for the provision o f circuits for links between public d a ta  netw orks o f the 
synchronous type which carry traffic overflow ing from  other routes, or from  which overflow  was not perm itted , 
w ould be no t worse than one call lost in 50.

For high-usage direct links circuits w ould be provided at a grade o f service o f no t worse than  one lost call
in 10.

1.10 Sufficient sw itching equipm ent will be provided to ensure tha t congestion will no t be signalled by return  o f 
a reception-congestion signal o r absence o f a proceed-to-select signal on m ore than  0.4% o f calls in the busy hour 
and , in the first case, only then when congestion has been positively identified.

1.11 The target setting-up tim e for the user classes o f service applicab le to  these types o f d a ta  netw orks is for 
fu rther study.

2 Specific signalling characteristics

N otes applicable to § 2.

Note 1 — X denotes the in ternational centre which originates the call un d er consideration  on the 
in ternational link concerned. Y denotes the in ternational centre w hich receives the call under consideration  on the 
in ternational link.

Note 2 — Tim ings show n are within the centre concerned, excluding propagation  and other transm ission
delays.
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D uring the control signalling stage, the status bits are Os. U pon the final through-connection in the 
o rig inating  exchange, the status bits on both signalling paths are Is.

F or the case o f signalling characters, the parity  o f the characters will be odd, and  hence will be consistent 
w ith R ecom m endation X.4 [4] for links and  connections using end-to-end synchronous operation , and  with 
R ecom m endation X.21 [5]. For the case o f signals being continuous Os, or continuous Is, parity  is undefined 
inasm uch as no characters are em ployed. M oreover, character synchronization  is not m ain ta ined  over a period of 
con tinuous Os or Is, but m ust be re-established when further signalling characters are sent.

All groups o f contiguous characters will be preceded by at least two repetitions o f In ternational
A lphabet N o. 5 (IA5) character 1/6 (SYN). The term  “at least” m eans two SYN characters for the 600 b it/s  user 
class. For the higher speed user classes, the num ber o f SYN characters could be two or m ore but the to tal num ber 
o f  SYN characters should not unnecessarily pro long  the setting-up time. If  two signalling groups are com bined to 
form  one group o f contiguous characters, the SYN characters m ay be om itted from  w ithin this group.

The end-of-selection signal will be the IA5 character 2/11 ( +  ). The call confirmation  and  proceed-to-select 
signals will use IA5 character 2 /10  (*).

A part from  the abovem entioned signals (nam ely, con tinuous Os, continuous Is, 1/6, 2 /10  and 2 /11), all 
signals will be characters chosen from  colum n 3 o f IA5 (see Table 1/X .71). This choice helps ensure th a t the 
synchronization  and other characters specified above are uniquely separable from  the IA5 colum n 3 signalling 
characters.

An exam ple o f three successive signalling characters w ithin five octets o f one channel o f the R ecom m enda­
tion X.50 m ultiplex structure is shown in A ppendix  V. In the R ecom m endation X.51 m ultiplex structure, the
signalling characters will be aligned with the 8 +  2 envelope.

N ote 3 — The signalling p lan will em ploy 8-bit signalling characters and continuous Os and  Is.

2.1 The signals between two data networks o f synchronous type are described in Table 1/X.71. There are two 
pro toco ls, the Call C onfirm ation  Protocol (C C P) and the Proceed-To-Select Protocol (PTSP). The C C P is the basic 
m ethod o f  this R ecom m endation and the PTSP is an op tion  for an interim  period at the discretion o f the 
incom ing network.

2.2 The incom ing equipm ent may release the connection as follows:

2.2.1 Call Confirmation Protocol

If  the calling signal exceeds the specified m axim um  period, but no t before at least one call confirm ation  
character has been transm itted.

2.2.2 Proceed-to-select Protocol

If  the first selection signal is not received w ithin 2 seconds after having sent the proceed-to-select signal.

2.3 A head-on collision is detected by the fact tha t exchange X receives calling signal (repetitions o f Is) 
follow ed by SYN characters, instead o f call confirmation  or proceed-to-select signal (SYN characters follow ed by 
repetitions o f  2/10) o r reception-congestion signal (repetitions o f Is followed by clearing signal).

W hen a head-on collision is detected, the sw itching equipm ent at each end o f the circuit should m ake 
ano ther attem pt to select a free circuit, either on the same group o f circuits o r on a group o f overflow  circuits, if 
facilities for alternative routing exist and there are no free circuits on the prim ary route. In the event o f a further 
head-on collision on the second attem pt, no further attem pt will be m ade and  the call will be cleared dow n. In the 
case o f a transit centre, the call progress signal No. 20 is returned to  the preceding centre w ithin a sequence o f 
signals o rdered  as follows: call confirmation or proceed-to-select, network or service identification, the call progress 
signal and  clearing.

The im pact o f the all zeros pa tte rn  is left for fu rther study.
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TABLE 1/X.71 

Decentralized signalling between synchronous data networks

Signal 
or function

Forward path 
(X towards Y)

Backward path 
(Y towards X)

Remarks

Free Line S = 0, continuous 
repetitions o f Os

S = 0, continuous 
repetitions of Os

Calling
signal

S = 0, continuous 
repetitions o f 1 s

For CC protocol, this 
signal is continuous for 
a minimum period of  
10 ms or 16 informa­
tion bits, whichever is 
the greater in time, and 
for a maximum period 
of 15 ms or 24 infor­
mation bits, whichever 
is the greater in tim e3'

For PTS protocol, this 
signal is continuous 
until the proceed-to- 
select signal is received

The equipment at exchange Y should 
be ready to receive selection signals 
within a period o f 10 ms or 16 infor­
mation bits, whichever is the greater 
in time, from the start o f the received 
calling signal.

The proceed-to-select signal should be 
returned when the equipment is ready 
to receive selection signals.

Call confirmation 
signal
(CC protocol)

S = 0, continuous 
repetitions o f IA5 
character 2/10 main­
tained until the first 
class-of-traffic charac­
ter is recognized and 
always preceded by at 
least 2 SYN charac­
ters (1/6)

Returned within 10 ms or 16 informa­
tion bits o f receipt o f  the calling signal, 
whichever is the greater in time.

The call confirmation signal shall be 
followed by the network or service 
identification signal within 50 ms o f  
receipt o f the first class-of-traffic charac­
ter, followed by the waiting signal if no 
other characters follow contiguously.

The call confirmation signal will have 
to be absorbed at centre X and should 
not be able to go through the equipment 
to arrive at the preceding centre.

Proceed-to-select 
signal (PTS 
protocol)

.

S = 0, continuous 
repetitions of IA5 
character 2/10 main­
tained until the first 
class-of-traffic charac­
ter is recognized and 
always preceded by at 
least 2 SYN charac­
ters (1/6)

Returned within 3 seconds from the 
start o f the received calling signal.

The proceed-to-select signal shall be 
followed by the network or service 
identification signal within 50 ms o f  
receipt o f the first class-of-traffic charac­
ter, followed by the waiting signal if  no 
other signalling characters follow conti­
guously.

The proceed-to-select signal will have to 
be absorbed at centre X and should not 
be able to go through the equipment to 
arrive at the preceding centre.
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TABLE 1/X.71 (continued)

Signal 
or function

Forward path 
(X towards Y)

Backward path 
(Y towards X)

Remarks

Selection signals S = 0, at least one (first 
class-of-traffic charac­
ter only) and possibly 
several network selec­
tion signals depending 
on the network 
requirement (see 
Appendix I), the digits 
of the DNIC o f the 
called network, the 
digits o f the called 
terminal number, and 
an end-of-selection 
character (2/11) and 
then followed by the 
waiting signal

The selection signals are transmitted at 
the maximum data signalling rate of 
the links provided.

The data country code (DCC) may be 
omitted on terminal calls at the request 
of the incoming country.
For CC protocol, these signals, preceded 
by at least two SYN characters, are 
transmitted immediately after the call­
ing signal without awaiting the recep­
tion at X o f the call confirmation signal.

For PTS protocol, these signals, pre­
ceded by at least two SYN characters, 
are transmitted immediately after 
reception at X o f the proceed-to-select 
signal.

Network or service 
identification signals

S = 0, IA5 character 
3/11 followed by the 
DNIC of the network 
followed by the waiting 
signal if  no other sig­
nalling characters follow  
contiguously

The character 3/11 and DNIC follows 
the call confirmation or PTS signal. 
These signals, preceded by at least two 
SYN characters (1/6) when they follow  
a waiting signal, must go through centre 
X and arrive at the originating network.

Waiting signal S = 0, repetitions o f 1 s for a period o f at least 15 infor­
mation bits

This signal must be sent if  two groups 
of signalling characters cannot be com­
bined to form one group of contiguous 
characters.

Reception congestion 
signal

S = 0, repetitions o f Is  
for a minimum period 
of 10 ms or 16 infor­
mation bits, whichever 
is the greater in time, 
and for a maximum 
period of 24 informa­
tion bits or 15 ms, 
whichever is the greater 
in time, followed by 
the clearing signal

It may be possible that this signal will 
be preceded by the call confirmation 
signal or a part of it.

This signal is returned as soon as pos­
sible and the target time will be within 
15 ms or 24 information bits o f the 
start of the calling signal, whichever is 
the greater in time, when the selection 
signals cannot be received.

This signal should be absorbed by X 
and not allowed to be received by a 
preceding centre.

This signal should be provided in net­
works using the CC protocol and may 
be provided in networks using the PTS 
protocol.

Call progress signal 
without clearing (if 
required)

S = 0, one IAS charac­
ter 3/10 and then 2 
characters according to 
Table 7d/X.71, followed 
by the waiting signal if 
no other signalling cha­
racters follow conti­
guously

These signals are preceded by at least 
two SYN characters (1/6) when they 
follow a waiting signal.

Examples would be redirected-call or 
terminal-called call progress signals, 
which are followed by a return to the 
waiting signal.

Call connected signal S = 0, one IAS charac­
ter, 3/12-15, according 
to Table 7/X .71, fol­
lowed by the waiting 
signal if  no other 
signalling characters 
follow contiguously

See § 2.13 o f the text and Appendix III.

This signal is preceded by at least two 
SYN characters (1/6) if  it follows a 
waiting signal.
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TABLE 1/X.71 (continued)

Signal 
or function

Forward path 
(Y towards X)

Backward path 
(Y towards X)

Remarks

Start-of-transit 
through-connect signal 
(STTC)

S = 0, one IA5 charac­
ter 3/14 according to 
Table 7/X.71

This signal always precedes the transit 
through-connect signal.

Transit through-connect 
signal (TTC)

S = 0, one IA5 charac­
ter, 3/12-15, according 
to Table 7b/X.71, fol­
lowed by the waiting 
signal if no other 
signalling characters 
follow contiguously

This signal will always be prefaced by the 
start-of-transit through-connect signal 
and will be returned preceding a call 
progress signal without clearing when 
this has to be sent.

It will also be transmitted when the 
calling and/or called line identification 
is required (for further details see 
Appendix III.

The signal is returned at the same time 
as the subscriber call set-up procedure 
is initiated following a positive sub­
scribers state check, e.g. not busy, no 
loss o f synchronization, or when the 
subscriber is busy and connect when 
free facility is provided (see Appendix 
III(B) for example).

Transit centres 
through-connected 
signal (TTD)

S = 0, one IA5 charac­
ter, 3/10 according 
to Table 6/X.71

This signal is returned by the originating 
exchange 30-50 ms following receipt of 
the transit through-connect signal.

The signal is omitted and replaced by 
the calling line identity if  it is requested.

Called line identifi­
cation signal (if 
applicable)

S = 0, called line identi­
fication Signal trans­
mitted between 0 and 
30 ms after the transit 
centres through-con­
nected signal or the first 
character of the calling 
line identification is 
received

The called line identification signal 
consists o f the DNIC followed by the 
digits o f the network terminal number 
and then the end-of-identification 
character (3/11) (see § 2.12 o f the text 
and Appendix III). If the called line 
identification is requested and is not 
available within the network receiving 
the request, a dummy identification 
consisting of the end-of-identification 
character (3/11) only is transmitted. 
This signal is preceded by at least two 
SYN characters (1/6) when it follows 
a waiting signal.

Calling line iden­
tification signal 
(if applicable)

S = 0, calling line 
identification signal 
transmitted between 
30 and 50 ms after 
the transit through- 
connect signal is 
received

The calling line identification signal 
consists o f the DNIC followed by the 
digits o f the network terminal number 
and then the end-of-identification cha­
racter (3/11). If the calling line identi­
fication is requested and is not avail­
able within the network receiving the 
request, the DNIC followed by cha­
racter 3/11 shall be transmitted. See 
Appendix III.

Terminating through- 
connection signal

Continuous repetitions 
o f Is (S = 1) from the 
called DTE received by 
the originating centre

This signal confirms through-connection 
in both directions o f transmission in the 
destination centre (see § 2.13 of the 
text and Appendix III).
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TABLE 1/X.71 (concluded)

Signal 
or function

Forward path 
(X towards Y)

Backward path 
(Y towards X)

Remarks

Originating through- 
connection signal

Continuous repeti­
tions o f I s  (S = 1) 
received by the called 
DTE from the calling 
DTE

This signal confirms through-connec­
tion in both directions o f transmission 
in the originating centre (see § 2.13 of 
the text and Appendix III).

Call progress signals 
with clearing

S = 0, at least two SYN 
characters (1/6) fol­
lowed by character 
3/10 followed by 2 
digits (see Table 7d/ 
X.71) followed by the 
clearing signal

These signals are preceded by at least 
two SYN characters (1/6) when they 
follow a waiting signal.

Clearing signal Continuous repetitions o f 0 s (S = 0) in the direction 
of clearing. The minimum recognition time is 16 bits 
and the maximum time is 60 ms

The minimum period of one signalling 
path which itself ensures the complete 
release of the connection is 60 ms.

Gear confirmation 
signal

Continuous repetitions of Os (S = 0) in the opposite 
direction to clearing within 60 ms after reception o f  
the clearing signal

The minimum and maximum periods for 
the release o f the international circuit 
by a centre are 16 bits and 60 ms 
respectively.

Incoming guard delay Period o f 60-70 ms measured from the moment 
when continuous 0 s (S = 0) has been established 
on both signalling paths by :

-  either recognizing or transmitting the clearing 
signal on one signalling path,
and

-  either transmitting or recognizing the clear con­
firmation signal on the other signalling path

A new incoming call shall not be 
accepted until this guard period has 
elapsed.

Outgoing guard delay Period o f 130 ms measured from the moment 
when continuous 0 s (S = 0) has been established on 
both signalling paths by:

-  either recognizing or transmitting the clearing signal 
on one signalling path,
and

— either transmitting or recognizing the clear confir­
mation signal on the other signalling path

A new outgoing call shall not be origi­
nated until this guard period has elapsed.

Automatic retest signal S = 0, continuous 
repetitions o f Is for a 
period o f 4 seconds 
followed by continuous 
repetitions of 0 s for a 
period o f 56 seconds 
and the signal sequence 
is then repeated

See § 2.16 o f the text.

Backward busy signal S = 0, continuous 
repetitions o f Is for a 
maximum period o f 5 
minutes

a) The duration o f the calling signal and return o f the call confirmation signal is for further study in the light o f experience. 

Note 1 — The status bit may be OFF (= 0) or ON (= 1).

Note 2 -  For call confirmation (CC) protocol and proceed-to-select (PTS) protocol see § 2.1.
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2.4 Failure to receive reception-congestion, call confirmation  or proceed-to-select signal w ithin 4 seconds from 
the start o f the calling signal, the reception o f a spurious signal as indicated  by a signal o ther than reception- 
congestion , call confirmation o r proceed-to-select signal, or by a head-on collision, can initiate the au tom atic  retest 
signal on the circuit concerned.

The need for an au tom atic retest signal may not be so great in a digital environm ent, its purpose being 
met by alternative m ethods. If an autom atic retest signal is used, however, it will conform  to § 2.16.

In the case o f  failure to receive reception-congestion, call confirmation o r proceed-to-select signal, an attem pt 
to select ano ther circuit should be m ade (once only). In the case o f transit calls, if the second attem pt is 
unsuccessful, the call progress signal No. 20 is returned to the preceding centre w ithin a sequence o f signals 
ordered as follows: call confirmation  or proceed-to-select, network or service identification , the call progress signal 
and  clearing.

2.5 Selection  signals can be divided into two parts. The first part, designated the network selection signals, 
contains in form ation  regarding network and  user requirem ents and may be com posed o f one to nine (or possibly
m ore) characters (see Tables 2 /X .71, 3 /X .71, 3a/X .71, 4 /X .71 , 4a/X .71, 5/X .71 and  5a/X .71). The second part
com prises the address signals (the called national term inal num ber which is preceded by the D N IC  always in the 
case of a transit call and  also for term inal calls unless the incom ing destination  country  requests om ission o f the 
data country code portion , see Tables 6/X.71 and  6a/X .71).

The network selection signals used in the forw ard direction (see also A ppendix  II are further subdivided 
and  assem bled as follows (see §§ 2.5.1 to 2.5.4 below) for signalling purposes.

N ote that the term  “user class o f service” is abbreviated in the follow ing sections to “user class”.

2.5.1 First class-of-traffic character (see Table 2 /X .71)

The calling signal is always followed by at least one class-of-traffic character in addition  to at least 2 SYN 
characters. The bit functions o f the class-of-traffic character were chosen so that no further characters w ould be 
needed for m ost connections.

If there is a need for indication  o f further requirem ents, a second class-of-traffic character (see § 2.5.3 
below) may be used. W hether the second class-of-traffic o r user class characters follow or not, will be indicated by 
the bits b3 and  b4 o f  the first class-of-traffic character.

2.5.2 User class character (indication o f  speed and code) (see Tables 3 and 3a/X .71)

This character, if used, will follow the first class-of-traffic character and  will be required when, for 
exam ple, this in form ation  canno t be derived from  the incom ing line.

As eight user classes in Table 3/X .71 are not sufficient, a second user class character may be added by 
m eans o f an escape character. W hether a second user class character follow s or not will be indicated by the 
bits b ,, b2 and  b3 o f the first user class character. W hether a second class-of-traffic character follows or not will be 
indicated by bit b4 o f the first user class character.

2.5.3 Second and fu rther class-of-traffic characters (see Tables 4/X.71 and  4a/X .71)

These characters follow either the first class-of-traffic character or any user class characters required. The 
num ber o f these class-of-traffic characters depends on the num ber of user facilities available.

The bit b4 o f the second or subsequent class-of-traffic characters indicate w hether ano ther class-of-traffic 
character follows or not.
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TABLE 2/X.71
First class-of-traffic character3^

First four bits o f character

Condition signalled from X to Y

b4 b3 b2 bi

0 0 No further network selection signal follows

0 1 Second class-of-traffic character follows (Table 4/X .71)

1 0 User class character follows (Table 3/X.71)

0 Alternative routing not allowed

1 Alternative routing allowed

0 Transit traffic

1 Terminal traffic

1 1 0 0

1 1 0 1
Not allocated

1 1 1 0

1 1 1 1

a) All characters are in column 3 (bs = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8) is chosen to 
give odd parity over the character.

TABLE 3/X.71 

First user class character ’

First four bits o f character

Condition signalled from X to Yb^

b4 b3 b2 bi

0 No second class-of-traffic character follows

1 A second class-of-traffic character follows (Table 4/X .71)

0 0 0 Synchronous classes derived from line

0 0 1 300 bit/s (user class 1)

0 1 0 50 bit/s (user class 2)

0 1 1 100 bit/s (user class 2)

1 0 0 110 bit/s (user class 2)

1 0 1 134.5 bit/s (user class 2)

1 1 0 200 bit/s (user class 2)

1 1 1 A second user class character follows (Table 3a/X.71)

a) All characters are in column 3 (bs = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8) 
is chosen to give odd parity over the character.

b) The user class character(s) may be omitted if, for example, the information can be derived from the incoming line.
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TABLE 3a/X.71
Second user class character3̂

First four bits o f character

Condition signalled from X to Yb^

b4 b3 b2 b.

0 0 0 0 600 bit/s (user class 3)

0 0 0 1 2 400 bit/s (user class 4)

0 0 1 0 4 800 bit/s (user class 5)
0 0 1 1 9 600 bit/s (user class 6)

0 1 0 0 48 000 bit/s (user class 7)

0 1 0 1 Service (50 bit/s)

0 1 1 0 Telex (50 bit/s)

0 1 1 1 Gentex (50 bit/s)

1 0 0 0 TWX

1 0 0 1 ’

1 0 1 0

1 0 1 1

1 1 0 0 Not allocated

1 1 0 1

1 1 1 0

1 1 1 1

a) All characters are in column 3 (bs = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8) is chosen to 
give odd parity over the character.

b) The user class character(s) may be omitted if, for example, the information can be derived from the incoming line.

TABLE 4/X.71 

Second class-of-traffic character3^

First four bits o f character

condition signalled from X to Y

b4 b 3 b2 bi

0 No third class-of-traffic character follows

1 Third class-of-traffic character follows (Table 4a/X.71)

0 No closed user group sequence follows

1 Closed user group sequence follows (Table 5/X .71)

0 Called line identification not required

1 Called line identification required

0
1 1 Reserved for national useb^
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TABLE 4a/X.71

Third class-of-traffic character3^

First four bits of character

Condition signalled from X to Y

b4 b 3 b2 b,

0 No fourth class-of-traffic character follows

1
c)

Fourth class-of-traffic character follows '

0 Redirection not allowed^

1 Redirection allowed^

0 Not multiple address calld^

1 Multiple address calld^

0
1 |  Not allocated^

a) All characters are in column 3 (bs = 1, b6 = 1, b7 = 0) o f  International Alphabet No. 5. The eighth bit (b8) is chosen to 
give odd parity over the character.

b) On international circuits bit b , should be set to zero.

c) Reserved for future needs.

4) The international use o f this signal requires further study.

2.5.4 Closed user group characters (see Tables 5/X .70 and 5a/X .71)

These characters are only used in conjunction with the second and  possibly subsequent class-of-traffic 
characters which may follow.

The start o f closed user g roup character shall precede the closed user group num ber which should be 
coded into a num ber o f hexadecim al characters up  to  a m axim um  of four (see Table 5/X .71).

2.5.5 The num erical characters used for the second part o f the selection signals are shown in Tables 6/X.71 
and  6a/X .71. W hen the first class-of-traffic character indicates a term inal call, the incom ing country  can adop t the 
op tion  not to receive the data  country  code portion  of the D N IC .
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TABLE 5/X.71
Start of closed user group character3  ̂b)

Combination

Condition signalled from X to Y

b4 b3 b2

0 Without outgoing access

1 With outgoing access

0 No DNIC follows

1 DNIC followsc)

0 0 1

0 1 2
Number o f hexadecimal closed user group characters which follow

1 0 3

1 1 4

a) All characters are in column 3 (bs = 1, b6 = 1, b7 = 0) o f  International Alphabet No. 5. The eighth bit (b8 ) is chosen to 
give odd parity over the character.

b) The start o f closed user group character shall precede the DNIC o f the representative user, followed by the closed user group 
number which should be coded into a number o f hexadecimal characters up to a maximum o f four, as indicated. The closed user group 
number shall be transmitted with the least significant bit o f the least significant character first.

c) On international circuits bit b3 should be set to 1.

TABLE 5a/X.71 

Closed user group characters

Combination

Condition signalled from X to  Y

b4 b3 b* b»

0 0 0 0 0

0 0 0 1 1

0 0 1 0 2

0 0 1 1 3

0 1 0 0 4

0 1 0 1 5

0 1 1 0 6

0 1 1 1 7
Hexadecimal closed user group character

1 0 0 0 8

1 0 0 1 9

0 1 0 A

1 0 1 1 B

1 0 0 C

1 1 0 1 D

1 1 1 0 E

1 1 1 1 F

a) All characters are in column 3 (bs = 1, b6 = 1, b , = 0) o f  International Alphabet No. 5. The eighth bit (b8) is chosen to 
give odd parity over the character.
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TABLE 6/X.71
Miscellaneous forward path signals '

First four bits o f character

Condition signalled from X to Y

b4 b3 b2

0 0 0 0 0

0 0 0 1

0 0 1 0 2

0 0 1 1 3

0 1 0 0 4 Digits for:

0 1 0 1 5 — data network identification code (DNIC)
f\ £ -  called network terminal number

0 1 1 u o — calling line identification signal
0 1 1 1 7

1 0 0 0 8

1 0 0 1 9

1 0 1 0 Transit centres through-connected (TTD)

1 0 1 1 End-of-calling line identification signal*5̂

1 1 0 0

1 1 0 1
Not allocated

1 1 1 0

1 1 1 1

a) All characters comprising these signals are in column 3 (bs = 1, b6 = 1, b7 = 0) of International Alphabet No. 5. The eighth 
bit (b8 ) is chosen to give odd parity over the character.

b) This signal follows the DNIC when the calling line identification is not available (see § 2.12).

TABLE 6a/X .71 

Other forward path signals (with odd parity)

IA5-character Condition signalled from X to Y

1/6 SYN

2/11 End-of-selection

2.6 The incom ing equipm ent should m aintain continuous Os on the backw ard signalling path  if the received 
character is spurious as indicated by a character other than  continuous Is (calling signal). This procedure provides 
a safeguard against false calls.

In the case o f receipt o f a spurious signal as indicated  by a parity  erro r o r by a character other than  a 
selection signal (with the possible exception o f SYN characters), the incom ing equipm ent should return  the call 
progress signal No. 20 to the preceding centre im m ediately follow ed by the clearing signal after the call 
confirmation  o r proceed-to-select signal and the network o r service identification  signals.

The incom ing equipm ent may release the connection if all o f the selection signals are not correctly received 
w ithin a period o f 2 seconds from  the recognition o f the calling signal for the CC Protocol o r from  the start o f 
transm ission o f the proceed-to-select signal for the PTS Protocol. In this event, the call progress signal No. 20 is 
returned  to the preceding centre im m ediately followed by the clearing signal after the call confirmation  or 
proceed-to-select signal and  the network o r service identification  signals.
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2.7 The address signal may have a m axim um  num ber o f 14 digits com prising the 4 digit data  network 
identification code and a 10 digit m axim um  network term inal num ber. A lternatively the 14 digits can be 
considered as the 3 digit data  country code followed by a national num ber o f 11 digits m axim um . (See 
R ecom m endation X .l21 [2]).

2.8 In the case o f receipt o f the reception congestion signal at a transit centre, the call progress signal No. 61 
should be returned to the preceding centre (after the call confirmation  o r proceed-to-select signal, network o r service 
identification  signal) followed by the clearing signal.

2.9 The network o r service identification  signals shall be sent following the call confirmation  o r proceed-to-select 
signal in all cases. In all cases the country or network identity shall consist o f four decim al digits. The value o f 
the fourth digit should, in the case when it is not specifically defined by the num bering  plan, be at the discretion 
o f the country  in question within the limits allow ed by the num bering plan.

If  several transit networks are involved in setting up a call the calling netw ork will receive the netw ork 
identifications one after the other. If a transit centre fails to receive the first character o f the network o r service 
identification signals, w ithin tw o seconds o f the call confirmation signal, it will return  to  the preceding centre, the 
call progress signal No. 20 (after the call confirmation or proceed-to-select signal and  the network or service 
identification signal followed by the clearing signal).

The network o r service identification  signals could be useful for retracing the route follow ed by a call (for 
traffic statistics, in ternational accounts, analysis o f unsuccessful calls and the clearing o f faults).

It is possible for a transit centre to receive backw ard path signals such as network or service identification  
signals, call connected signal or call progress signals from  subsequent centres, while the backw ard path signals 
orig inated  locally are still being sent. It is necessary for the transit centre to ensure tha t the received signals are 
passed to the preceding centre w ithout m utilations or loss.

2.10 The backw ard path signals indicating effective and ineffective call conditions are scheduled in 
Tables 7 /X .71, 7a/X .71, 7b/X .71, 7c/X.71 and 7d/X .71.

2.11 If  the call progress, call connected  o r alternatively terminating through-connection  signals are not received
w ithin 15 seconds from  the end o f selection, then the call progress signal No. 20 will be returned  to the preceding
centre (after the call confirmation  or proceed-to-select signal, network or service identification  signal), follow ed by 
the clearing signal. The further action to be taken in the case o f reception o f  call progress signals w ithout clear is 
for further study.

2.12 In this type o f signalling, originating and term inating  national centres contain  the iden tification  o f the 
calling or called subscribers respectively. These identifications may be exchanged w ithin the netw ork as an 
op tional subscribers’ feature.

If  the called line identification has been requested but is not available, the term inating  centre in the 
connection  should send only the end-of-line identification  signal (3/11).

If  the calling line identification has been requested but is not available, the o rig inating  centre should send
only the D N IC  followed by the end-of-line identification  signal (3/11).

2.13 The call-connected signal confirm s that the call is accepted by the called subscriber and , if applicable, the 
calling line identification has been com pletely received by the term inating  centre and passed to the called 
subscriber, and  when applicable that the called line identification has been com pletely transm itted  to the 
orig inating  centre (see A ppendix III).

The term inating through-connection signal confirm s (by change o f  status bit from  0 to 1) tha t through- 
connection  in both d irections o f  transm ission has been effected at the term inating  exchange (see A ppendix  III).

The orig inating  through-connection signal confirm s that the call connected  signal has been received by the 
orig inating  centre and when applicable that the called line identification has been com pletely received by the 
o rig inating  centre and  passed to the calling subscriber (see A ppendix III).

The call connected  signal is sent on the backw ard path by the term inating  centre. The orig inating  
th rough-connection  signal (change o f status b it from  0 to 1) is sent by the o rig inating  centre bo th  to the calling 
and  called subscribers.
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TABLE 7/X.71
Miscellaneous backward path signals

First four bits o f character

Condition signalled from Y to X

b3 b2

0

0

0

0

0

0

0

0

1

1

1

1

0

0

0

0

1

1

1

1

0

0

0

0

0 . 

0 

1 

1 

0 

0 

1 

1 

0 

0 

1

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

2

3

4

5

6

7

8 

9

St

{

Digits for:

-  network or service identification signals
-  called line identification signal
-  call progress signal

irt o f call progress signal (see Table 7d/X.71)

End-of-called-line identification signal*^
Start o f network or service identification signal

1 1 0 Call connected signal

0 Call metering ,

1 No call metering

1 1 1 0 Start o f transit through-connect signal (STTC)0^

1 1 1 1 Further backward path signal follows (see Table 7a/X.71)

a) All characters are in column 3 (bs = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8) is chosen to 
give odd parity over the character.

h) This signal is also used alone when the called line identification is not available.

c) This signal always precedes the transit through-connect signals detailed in Table 7b/X. 71.
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TABLE 7a/X.71

Further miscellaneous backward path signals

First four bits of character

Condition signalled from Y to X

b4 b3 b2 b t

0 Reserved for national use

1 Reserved for national use

0 0 0

Not allocated

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

a) All characters are in column 3 (b5 = 1, b6 = 1, b7 = 0) o f International Alphabet No. 5. The eighth bit (b8) is chosen to give 
odd parity over the character.

b) These signals follow combination 1111 in Table 7/X .71.
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TABLE 7b/X.71
Transit through-connect signal*^

First four bits o f character

Condition signalled from Y to X

b4 b3 b2 bi

0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1 No allocated
0 1 1 0

0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0

1 0 1 1

1 1 Transit through-connect signal (TTC)

0 Calling line identification not required

1 Calling line identification required

0 Call metering

1 No call metering

a) All characters are in column 3 (b5 = 1, b6 = 1, b7 = 0) o f International Alphabet N o.5. The eighth bit (b8) is chosen to give 
odd parity over the character.

b) These signals follow the start o f transit through-connect signal in Table 7/X.71.

TABLE 7c/X.71 

Other backward path signals (with odd parity)

IAS-character Condition signalled from Y to X

1/6

2/10

SYN

Call confirmation or proceed-to- 
select
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TABLE 7d/X.71
Call progress signals

Numerical code 
first/second digit Category Significance

01 Without clearing Terminal called
02 Redirected call

03 Connect when free

20 With clearing, due to short term 
condition *

Network failure^

21 Number busy

22 c)

23 c)

41 With clearing, due to long term 
condition ̂ )

Access barred

42 Changed number

43 Not obtainable

44 Out of order

45 Controlled not ready

46 Uncontrolled not ready

47 DCE power off

48 c)

49 Network fault in local loop

51 Call information service
52 Incompatible user class o f service

61 With clearing, due to network short term 
conditions*5)

Network congestion

71 With clearing, due to network long term 
conditions*5)

Degraded service

72 e)

81 With clearing, due to DTE-network 
procedure

Registration/cancellation confirmed^

82 c)

83 c)

a) All characters comprising these signals are in column 3 (bs = I , b6 = 1, b7 = 0) o f  International Alphabet No. 5. The eighth bit 
(b8 ) is chosen to give odd parity over the character.

b) “Short term” in this context approximates to the holding time of a call, whilst “long term” implies a condition that can 
persist for some hours or even days.

c) These signals are only utilized between the first exchange and the subscriber and are not signalled on inter-network links.

d) Not yet included. To be studied in relation to Recommendation X.87 on network call control procedures.

e) Only utilized within national networks.

At the originating exchange, this results in sending a call progress signal “no connection” to the calling customer, and clearing
the call.
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2.14 If the term inating  centre fails to receive the transit centres through-connected  signal (TTD) or, if applicable, 
the first character o f the calling line identification  signals within 4 seconds after having sent the transit 
through-connect signal (TTC), it will return to the preceding centre the call progress signal No. 20 followed by the 
clearing signal.

2.15 The guard delays on clearing are m easured from  the m om ent when continuous Os (S =  0) has been 
established on both signalling paths by:

— either recognizing or transm itting  the clearing signal on one signalling path , and

— either transm itting  or recognizing the clear confirmation signal on the o ther signalling path.

For incom ing calls this guard period shall be 60-70 ms.

A new incom ing call shall not be accepted until this guard  period has elapsed. This is on the assum ption 
tha t the term inating  centre will be able to send the call confirmation  signal after a negligible period from  receipt o f 
the calling signal.

The guard period on clearing for outgoing calls should be a period o f at least 130 ms. A new outgoing call 
shall not be originated until this guard period has elapsed.

If centres are able to distinguish between the different clearing conditions, shorter periods may be 
in troduced  accordingly.

2.16 The autom atic retest signal will be in itiated , as indicated in § 2.4.

This signal transm itted  over the forw ard signalling path is com posed o f a m axim um  o f five successive 
cycles, each cycle incorporating :

S =  0, continuous repetitions o f Is fo r a period o f 4 seconds, follow ed by:

S =  0, continuous repetitions o f 0s for a period o f 56 seconds.

The circuit should be m arked “unavailab le” for outgoing traffic and  tested up to 5 times at nom inal 
intervals o f one m inute, and a check m ade to confirm  the receipt o f the call confirmation  o r proceed-to-select signal 
on the backw ard path  in response to each test. If  the call confirmation  or proceed-to-select signal has not been 
received at the end o f this first group o f tests, the retest will continue with a fu rther group o f up to 5 tests at 
either 5- o r 30-m inute nom inal intervals. If  5-m inute intervals are used and the call confirmation  or proceed-to- 
select signal has not been received at the end o f this second group o f  tests, fu rther retests will be m ade at 
30-m inute intervals. An alarm  will be given at an appropria te  time. However, this retest procedure may be 
discontinued  at any stage at the discretion o f the outgoing A dm inistration.

If, however, during the above sequence o f retests, the call confirmation o r proceed-to-select signal is 
received, a clearing signal will be transm itted  in place o f the retest signal. Follow ing a valid clear confirmation
signal, the incom ing and the outgoing sides o f  the trunk  circuit should not be returned  to service until after expiry
o f the appropria te  guard  delay time.

In order to cater for the possibility tha t a faulty circuit m ay be seized at bo th  ends, the autom atic retest 
equ ipm ent should be arranged to  allow an incom ing call to be received during  continuous repetitions o f 0s 
(S =  0). A dm inistrations may, however, ignore such calls which occur during the incom ing guard delay period.

The interval between the tests at the tw o ends o f the trunk  circuit should be m ade different by increasing 
the nom inal interval by 20% at one end, to be sure that successive retests do not overlap  at both  ends. In general,
the in tercontinental transit centre having the higher D N IC  should take the longer interval (i.e. 1.2, 6 and
36 m inutes). Nevertheless, when this requirem ent would entail considerable difficulty, alternative arrangem ents 
m ay be adopted  by agreem ent between the tw o A dm inistrations or RPOAs concerned.

W here an exchange has knowledge o f  a transm ission system failure, it is desirable tha t the retest signals 
shall no t be applied to the circuits affected.

In order to avoid sim ultaneous seizure o f too m any registers at the d istant centre, it is advisable that the 
retest signals, which may be sent sim ultaneously on various circuits subjected to this test, should be out o f phase 
with one another.

2.17 If  at the receiving end parity does no t check, provisionally  the connection should be cleared dow n unless 
otherw ise specified. However, the possibility o f different actions rem ains open for further study.
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Clearing

Free line

Call

Selection

Waiting

Alternative forward path
signals (Information bits

only, status bit = 0)

Alternative backward path
signals (Information bits

only, status bit = 0)
Forward or 

backward signalling 
path

SYN
Class of traffic 
etc. (see Note 3) 
Digits of 
called 
national 
num ber
End-of-selection 
(see Note 4)

>  15 bits

1 / 6

1 / 6

2 /11

See 
Note 1

SYN

Class of 
traffic etc. 
(see Note 3)

DNIC digits 
(see Note 3)

Digits of 
the called 
network 
terminal 
number

1 / 6

1 / 6

SYN

Call confirmation 
(see Note 8 )

1 / 6

1 / 6

2/10

2 /1 0
2/10

2/10

2/10

3/11

2 /1 1 End-of-selection 
i (see Note 4)

>  15 bits

Status
bit

1 0 1 
Inform ation 

bits

1 / 6
Part of call 

 confirmation

Reception 
_ _  congestion

Clear

Network or service
identification
signals

>  15 bits 
Waiting

Reverse direction 
of signalling

1 0 1 
Inform ation

CCITT-28132

Data

Clear
request

Recognition 
of clear signal 
Clear 
confirm ­
ation

Incoming
guard
delay

Outgoing
guard
delay

Free line

Waiting

Terminal call w ithou t DCC 
com ponent of the DNIC in 
selection information

Terminal and transit 
call with DNIC in 

selection information
Terminal and 

transit call

See Appendix III for further information

Note I -  Timings may be shown in ms or in periods o f information 
bits. The symbol 0  indicates that the interval may be in multiples o f 8 informa­
tion bits or 5 ms whichever is greatest in time.

Note 2 -  Forward path signals may also appear on the backward path, 
indicating a head-on collision on both-way circuits.

Note 3 -  Network selection signals (class-of-traffic, user class char­
acters, etc.) see Tables 2-5/X.71. DNIC comprises 4 digits.

Note 4 -  Selection signals will be sent by the originating network in a 
single block always with an end-of-selection signal.

Note 5 -  The network identification signal comprises character 3/11 
followed by the DNIC o f the network concerned.

Note 6 — For further details on call-connected and through-connection 
signals and their timings see § 2.13 and Appendix III.

Note 7 — All characters shown are from the International Alphabet
No. 5.

Note 8 -  As an interim arrangement at the discretion of the incoming 
network, the transmission of the selection signals may be delayed until a pro- 
ceed-to-select signal has been received. In this case the characters shown for the 
call confirmation signal will be used for the proceed-to-select signal.

FIGURE 1/X.71

Decentralized signalling between data networks o f the synchronous type



Alternative forward path signals
(information bits only, status b it = 0)

Backward path signals (see Note 2) 
(information bits only, status b it = 0 )

0  1 0  1

Free line 

Call

SYN

Class-of-traffic 
(see Note 3) 

Selection

Digits of called 
national number

End-of-selection 
(see Note 4)

Waiting > 1 5  bits

2/11

0 1

SYN

Class-of-traffic 
(see Note 3)

DNIC digits 
(see Note 3)

Digits of the 
called network 
terminal number

End-of-selection 
(see Note 4)

1 / 6

1 / 6

Interval to 
assign receiver 
(3s maximum)

1 / 6

2 / 1 0

2 / 1 0

2 /1 0

2/10

2/10

2 / 1 0

3/11

2/11 > 1 5  bits 
Waiting

SYN

Proceed-to-select

Network or 
service
identification
digits

>  15 bits 
Waiting

i
I
CCITT - 3 J U 2

Terminal call w ithout DGC 
com ponent of the DNIC 
in selection information

Terminal and transit call 
with DNIC in selection 

information

Terminal and transit call 
with DNIC in selection 

information

Note — Where reference is made, these are the Notes o f Figure 1/X.71.

FIGURE la/X .71  

Initial phases o f calls when the proceed-to-select protocol is employed

Transit call

0  1 
i 
i

Waiting

SYN

Digits of call 
progress signal

Clear
i
I CCITT -  3 8 4 5 0

1/6

3 /1 0

FIGURE 2/X.71 

Call progress signal for a transit call
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Possible sequences o f network selection signals

APPENDIX I
(to  Recom m endation X.71)

Network selection signals Address signals

COT Class-of-traffic character

UC User class character

CUG Closed user group

D Data network (or service) identification code digit

N Called number digit

SCUG Start of closed user group character

DNIC Data network identification code

Note 1 -  The first three D digits form the data country code (DCC) component o f the 
data network identification code (DNIC). The fourth D digit is the network or service digit o f  
the DNIC.

Note 2 -  The DNIC comprises four digits as defined in Note 1.

Note 3 — Reserved for future extension.

K>vO



APPENDIX II

(to R ecom m endation X.71)

Examples of network selection signals

11.1 First example (m inim um  sequence o f network selection signals)

This exam ple shows a sequence o f m inim al length. (The rem aining bits in each com plete envelope and  the 
preceding calling signal are not shown. The bits are shown in the order o f b 7, b6, b5, b4, b3, b2, b,.)

In this exam ple the country o f destination  has indicated that it does not wish to receive the D CC 
com ponen t o f the D N IC .

^7 ^6 ^5 ^4 ^3 ^2 ^1

0 1 1 0  0 1 1  First (and only) class-of-traffic character

I  Terminal call

-----------  Alternative routing allowed
 ---------------  No further network selection signals follow

0 1 1 0  1 0  1

0 1 1 0  0 1 0

First digit of called national number 
(starting with 4 th  digit of DNIC = 5)

Second digit of called national number = 2

CCITT-29160
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II.2 Second example (a sequence of network selection including closed user g roup characters)

b 7 b 6 b 5 b i  b 3 b 2 b l

0 1 1 1 0  0 0

0 1 1 1 0  0 0

First class-of-traffic character

I Transit traffic

Alternative routing not allowed 
User class character follows

User class character (synchronous class derived from  line) 

Second class-of-traffic character follows

0 1 1 0  1 1 0

0 1 1 0  1 1 1

0 1

0 1

0 1

0 1

Second class-of-traffic character

Reserved for national use (always zero on international circuits) 

Called line identification required 
Closed user group sequence follows 
No third class-of-traffic character follows

Start of closed user group character

Four hexadecimal closed user group characters follow
DNIC follows
W ithout outgoing access
First digit of data network identification code (DNIC) 

Fourth digit of data network identification code (DNIC) 

First closed user group character 

Fourth closed user group character

International 
interlock code

0 1

0 1

0 1

First digit of data network identification code (DNIC) 

Last digit of data network identification code (DNIC) 

First digit of called network terminal number
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(to R ecom m endation X.71)

APPENDIX III (A)

Through-connection procedure

Called and calling line identification not required (N o connect-w hen-free facility)

4------------   ► 4------------   ►
I S I S  I S I S

s Status bit CC Call connected signal

— Correlation line SUB Subscriber

OE Originating exchange
Through-connection

TRE Transit exchange

□ IA5-character TE Terminating exchange

1 Information bit
EOS End-of-selection signal

Note 1 -  Where groups of characters are not contiguous, the waiting signal (S = 0, repetitions o f Is for a period o f at least 15 
information bits) must be sent during the interim period.

Note 2 - t l = 0 -30 ms, t2 = 0 -40  ms, t 3 = 0 -40  ms.

Note 3 -  The timings given in Note 2 cover worst case conditions and exchange design should aim to keep them as short as pos­
sible.
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(to R ecom m endation X.71)

Through-connection procedure

Called and calling line identification no t required (C onnect-w hen-free facility, subscriber is busy)

APPENDIX III (B)

Call progress signal 
(IA5, off)

Ready for data 
(1, on)
(1, on)

SUB

s Status bit TTC Transit through-connect signal

TTD Transit centres through-connected signal
1 Information bit

CP Call progress signal
Correlation line

CC Call connected signal
Through-connection

SUB Subscriber

□ IA5-character
OE Originating exchange

EOS End-of-selection signal TRE Transit exchange

STTC Start-of-transit through-connect signal TE Terminating exchange

Note 1 — Where groups of s ig n a l l i n g  characters are not contiguous, the waiting signal (S = 0, repetitions of Is for a period of at
least 15 information bits) must be sent during the interim period.

Note 2 -  t, = 0-30 ms, t, = 30-50 ms, t 3 = 0-40 ms.
Note 3 — The timings given in Note 2 cover worst case conditions and exchange design should aim to keep them as short as pos­

sible.
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(to R ecom m endation X.71)

APPENDIX III (C)

T hrough-connection  procedure

Called line identification not required, calling line identification required (N o connect-w hen-free facility)

Waiting 
(SYN, off) 
(1. on)

IZ

Ready for data 
(1, on)
(1, on)

SUB-

E

STTC
TTC

CC

'1Zi
I
I
E

EOS

CLI

n

STTC
TTC

^ C

^  EOS

CLI

::3.

n
OE TRE TE

Incoming call 
(bell, off)

Call accepted 
. (1. on)

Line identification 
(IA5, off)

Connection in progress 
(1,o ff)

Ready for data 
(1, on)
(1, on)

SUB

CCITT-28200

□
EOS

STTC

TTC

Status bit 

Correlation line 

Through-connection

IA5-character

End-of-selection signal 

Start-of-transit through-connect signal 

Transit through-connect signal

CLI Calling line identification signals

CC Call connected signal

SUB Subscriber

OE Originating exchange

TRE Transit exchange

TE Terminating exchange

I Inform ation bit

Note 1 — Where groups of signalling characters are not contiguous, the waiting signal (S -  0, repetitions of Is for a period of at
least 15 information bits) must be sent during the interim period.

Note 2 -  t, = 0 -30 ms, t2 = 30-50 ms, t 3 = 0 -40  ms.

Note 3 — The timings given in Note 2 cover worst case conditions and exchange design should aim to keep them as short as pos­
sible.
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(to R ecom m endation X.71)

Through-connection procedure

APPENDIX III (D)

C alled line identification  not required, calling line identification required  (C onnect-w hen-free facility, 
subscriber is busy)

Call progress signal 
(IA5, off)

Ready for data 
(1,o n )
(1, on)

SUB

___0
ii
I
[Z

s i
9I
0

STTC
TTC

CP

\z  cc

TZ■
■
i
0

EOS

CLI 0*
0

0 j

n

i

ii
0

STTC
TTC

CP

\
\
\
\_

cc

0

EOS

E  CLI
4

-~4
1 OE TRE f
'

CCITT-28 210

Subscriber free 
(0 , off)

Incoming call (bell, off)

Call accepted 
(1, on)
Line identification 
(IA5, off)

Connection in progress 
(1, off)
Ready for data 
(1, on)
(1, on)
SUB

S Status bit CLI Calling line identification signals

------ Correlation line CP Call progress signal

Through-connection CC Call connected signal

0 SUB Subscriber
IA5-character

OE Originating exchange

EOS End-of-selection signal TRE Transit exchange

STTC Start-of-transit through-connect signal DE Destination exchange

TTC Transit through-connect signal 1 Inform ation bit

Note 1 — Where groups of signalling characters are not contiguous, the waiting signal (S = 0, repetitions of Is for a period of at
least 15 information bits) must be sent during the interim period.

Note 2 -  t, = 0-30 ms, t2 = 30-50 ms, t 3 = 0-40 ms.

Note 3 -  The timings given in Note 2 cover worst case conditions and exchange design should aim to keep them as short as pos­
sible.

Fascicle VIII.3 — Rec. X.71 135



(to R ecom m endation X.71)

APPENDIX III (E)

Through-connection procedure

Called line identification required, calling line identification not required (N o connect-w hen-free facility)

1

Waiting 
(SYN, off) 
(1, on)

Line
identification 
(IA5, off)

.11

JZi
i
I
E
E

Ready for data 
(1, on)
(1, on)

SUB OE

S I
II0

i

STTC
TTC

CDI

CC

~TZ

EOS

TTD

E*

- f - E
i " * E

T
TRE

I

i
■E

STTC
TTC

CDI

CC

E

EOS

TTD

Incoming call 
(bell, off)

Call accepted 
(1, on)

4

T
-►

TE

Connection in progress 
(1, off)
Ready for data 
(1,o n )
(1, on)
SUB

□
EOS

STTC

TTC

TTD

Status bit 

Correlation line 

Through-connection

IA5-character

End-of-selection signal 

Start-of-transit through-connect signal 

Transit through-connect signal 

Transit centres through-connected signal

CCITT - 28220

CDI Called line identification signals

CC Call connected signal

SUB Subscriber

OE Originating exchange

TRE Transit exchange

TE Terminating exchange

1 Inform ation bit

Note 1 -  Where groups of signalling characters are not contiguous, the waiting signal (S = 0, repetitions of Is for a period of at
least 15 information bits) must be sent during the interim period.

Note 2 -  tj = 0-30 ms, t2 = 30-50 ms, t 3 = 0-40 ms.
Note 3 — The timings given in Note 2 cover worst case conditions and exchange design should aim to keep them as short as pos­

sible.
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(to R ecom m endation X.71)

APPENDIX III (F)

Through-connection procedure

Called line identification required, calling line identification not required (C onnect-w hen-free facility, 
subscriber is busy)

Call progress 
signal 
(IA5, off)

Line
identification 
(IA5, off)

4 .;
  JZ

E
TZ

Ready for data 
(1, on)
(1, on)

SUB

4
IZ

IZ

STTC
TTC

CP

CDI

CC

S I 
■■
IZ

TZ

EOS

TTD
-4 -

-if-
4 - i

i zi 
i 
i

- i z

IZI 
I 
I
E

T

STTC
TTC

CP

CDI

CC

EOS

TTD

4

Subscriber free 
(0 , off) 
Incoming call 
(bell, off)

- t 1 ---- N -  Cal4  r  <’•I
Call accepted 

on)

1
OE TRE TE

Ready for data 
(1, on)
(1, on)

SUB

CCITT-28230

S Status bit

 Correlation line

Through-connection

IA5-character

EOS End-of-selection signal

STTC Start-of-transit through-connect signal

TTC Transit through-connect signal

TTD Transit centres through-connected signal 

CP Call progress signal

CC Call connected signal

SUB Subscriber

OE Originating exchange

TRE Transit exchange

TE Terminating exchange

I Inform ation bit

Note 1 -  Where groups of signalling characters are not contiguous, the waiting signal (S = 0, repetitions of Is for a period of at
least 15 information bits) must be sent during the interim period.

Note 2 -  tj = 0-30 ms, t2 = 30-50 ms, t 3 = 0-40 ms.

Note 3 -  The timings given in Note 2 cover worst case conditions and exchange design should aim to keep them as short as pos­
sible.
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(to R ecom m endation X.71)

APPENDIX III (G)

Through-connection procedure

Called and calling line identification required (N o connect-w hen-free facility)

Line
identification 
(IA5, off)

Ready for data 
(1, on)
(1, on)

SUB

Incoming call 
(bell, off)

Call accepted 
(1, on)

Line identification 
(IA5, off)

Connection in progress 
(1,o ff)
Ready for data 
(1, on)
(1,o n )

SUB

s Status bit CDI Called line identification signals

------- Correlation line CLI Calling line identification signal

Through-connection CC Call connected signal

□ IA5-character SUB Subscriber

OE Originating exchange

EOS End-of-selection signal TRE Transit exchange

STTC Start-of-transit through-connect signal TE Terminating exchange

TTC Transit through-connect signal 1 Information bit

Note 1 — Where groups of signalling characters are not contiguous, the waiting signal (S = 0, repetitions of Is for a period of at 
least 15 information bits) must be sent during the interim period.

Note 2 -  tj = 0-30 ms, t2 = 30-50 ms, t 3 = 0-40 ms.
Note 3 — The timings given in Note 2 cover worst case conditions and exchange design should aim to keep them as short as pos­

sible.
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(to R ecom m endation X.71)

Through-connection procedure

C alled and calling line identification required (Connect-w hen-free facility, subscriber is busy)

APPENDIX III (H)

<   ► <   ►
I S I S  I S I S

s Status bit CP Call progress signal

-------- Correlation line CDI Called line identification signal

Through-connection CC Call connected signal

□
SUB Subscriber

IA5-character
OE Originating exchange

EOS End-of-selection signal TRE Transit exchange

STTC Start-of-transit through-connect signal TE Terminating exchange

TTC Transit through-connect signal 1 Inform ation b it

CLI Calling line identification

Note 1 -  Where groups o f signalling characters are not contiguous, the waiting signal (S = 0, repetitions o f Is for a period o f at
least 15 information bits) must be sent during the interim period.

Note 2  -  tj = 0 -30  ms, t2 = 30-50 ms, t 3 = 0 -40  ms.

Note 3 — The timings given in Note 2 cover worst case conditions and exchange design should aim to keep them as short as pos­
sible.
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Unsuccessful call

APPENDIX IV

(to R ecom m endation  X .71)

1/
rf/6  
W

Call progress signal with clearing

I S I

EOS

r

Digits of 
call progress 
signal

1/6
1/ 6
3/10

IS EOS

r
OE

CCITT

S Status bit

I Information bit

________  Correlation line

IA5-character

EOS End-of-selection signal

OE Originating exchange

TE Terminating exchange

Note -  Call progress signals without clearing may be included to indicate such facilities as call redirection.

TE

28260
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An exam ple o f three successive signalling characters w ithin five octets o f one channel o f the R ecom m enda­
tion X.50 m ultiplex structure.

APPENDIX V

(to R ecom m endation X.71)

Format of signalling characters within the Recommendation X.50

a i a 2 a 3 0

F a 4 a 5 a 6 a 7 a 8 b i 0

F b 2 b 3 b4 b 5 b 6 b 7 0

F b 8 Cl c 2 c 3 c 4 C 5 0

F c 6 C 7 c 8

Status bits are Os.

a, . . .  a8 is a signalling character

b, . . .  b 8 is a signalling character

c, . . .  c8 is a signalling character

The fram ing bits F will be assigned on the m ultiplexed stream accord ing  to R ecom m endation X.50. No
alignm ent o f signalling characters with the envelopes o f the m ultiplex structure is assum ed or required.
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Recommendation X.75

TERM INAL AND TRANSIT CALL CONTROL PROCEDURES 
AND DATA TRANSFER SYSTEM  ON INTERNATIONAL CIRCUITS 

BETWEEN PACKET-SW ITCHED DATA NETWORKS

(provisional, Geneva, 1978; am ended at Geneva, 1980)

The establishm ent in various countries o f  public da ta  networks providing packet-sw itched data transm is­
sion services creates a need to standardize in ternational interw orking.

The CCITT,

considering

(a) that R ecom m endation X .l [1] includes specific user classes o f service for data term inal equipm ents 
operating  in the packet m ode, R ecom m endation X.2 [2] defines user facilities, R ecom m endations X.25 [3] 
and  X.29 [4] define D T E /D C E  interface characteristics and  R ecom m endation X.96 [5] defines call progress signals;

(b) that the logical links A1 and  G1 in an in ternational connection are defined in R ecom m enda­
tion  X.92 [6] for packet-sw itched data transm ission services;

(c) the desirability o f being able to use links A1 and  G1 for all user facilities;

(d) the urgent need to  standard ize an in ternational signalling R ecom m endation to allow  interw orking 
between gatew ay /transit data  sw itching exchanges as defined in R ecom m endation X.92 [6];

(e) that the necessary elem ents o f the signalling term inal (STE) interface R ecom m endation at the 
gatew ay /transit data  switching exchange should be defined independently  as:

Physical level — the m echanical, electrical, functional and procedural characteristics to  activate, 
m aintain and  deactivate the physical link at the signalling term inal interface;

Link level — the packet transfer procedures for d a ta  interchange across the interface between the 
signalling term inals;

Packet level — the packet form at and  signalling procedures for the exchange o f packets contain ing 
control inform ation  and  user data at the signalling term inal in terface;

unanim ously declares the view

(1) that the basic system structure o f the signalling and  data transfer procedures in term s o f elements, 
should  be as specified in the In troduction , Basic system structure;

(2) that the m echanical, electrical, functional and  procedural characteristics to activate, m ain ta in  and 
deactivate the physical link at the signalling term inal in terface should be as specified in § 1 below, Physical 
level — Characteristics o f  the signalling term inal/physical circuit interface’,

(3) that the packet transfer procedures which operate over the physical circuits and provide a m echanism  
for reliable transport o f packets at the signalling term inal interface should be as specified in § 2 below, Link  
level — Packet transfer procedures between signalling term inals’,

(4) that the packet signalling procedures for the exchange o f  call in form ation and  user da ta  at the 
signalling term inal interface should be as specified in § 3 below, Packet level — Packet signalling procedures 
between signalling terminals;

(5) that the packet fo rm at for packets exchanged at the signalling term inal interface should be as specified 
in § 4 below , Packet form ats fo r  virtual calls;

(6) that the procedure and  form ats for user facilities and netw ork utilities at the signalling term inal 
interface should be as spcified in § 5 below, Procedure and fo rm a ts  fo r  user facilities and  network utilities.
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INDEX TO RECOMMENDATION X.75

G eneral

Elem ents

Basic System Structure

1 Physical level — Characteristics o f  the signalling term inal/physical circuit interface

2 L ink level — Packet transfer procedures between signalling terminals

2.1 Scope and  field o f application

2.2 Fram e structure

2.3 Elem ents o f procedure

2.4 D escription of the procedure

2.5 M ultilink procedure (M LP)

3 Packet level — Packet signalling procedures between signalling terminals

3.1 Procedure for virtual call set-up and  clearing

3.2 Procedure for perm anent virtual circuits

3.3 Procedure for data  and  in terrupt transfer

3.4 Procedure for flow control and  for reset

3.5 Procedure for restart

3.6 R elationship  between levels

4 Packet fo rm a ts  fo r  virtual calls

4.1 G eneral

4.2 Call set-up and clearing packets

4.3 D ata and  in terrup t packets

4.4 Flow control and  reset packets

4.5 Restart packets

5 Procedure and form ats fo r  user facilities and  network utilities

5.1 D escription of op tional user facilities

5.2 Form ats for optional user facilities

5.3 Procedure for netw ork utilities

5.4 Form ats for network utilities

A nnex A — D efinition of symbols for Annexes B, C and  D

A nnex B — State diagram s for the packet level interface for a logical channel betw een STEs

A nnex C — A ctions taken by the STE on receipt o f packets in a given state o f the packet level X /Y  in terface

A nnex D — Actions taken by the STE on tim e-outs in the packet level

Introduction
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Introduction

General

This R ecom m endation defines the characteristics and operation  o f an interexchange signalling system for 
in te rnational packet-sw itched da ta  transm ission services.

The signalling system defined in this R ecom m endation is intended to be used for the transfer o f 
in fo rm ation  between two signalling term inals each w ithin a packet-m ode data  network and directly connected by 
an  in ternational link.

Each Signalling Term inal (STE) will be located at a network node and  be associated with, o r part of, an 
exchange or exchange function at that node. The nodes may be p art o f separate packet-m ode data networks.

The inform ation transferred  will consist o f call control and  network control in form ation and  user traffic.

The link connecting the two signalling term inals will com prise one or a num ber o f  circuits.

Elements

The system is m ade up o f com m unicating elem ents which function independently  and  are therefore defined 
separately. These elem ents are:

a) the physical circuits which com prise links A1 or G l ,  and  a set o f m echanical, electrical, functional 
and procedural interface characteristics between the transm ission m edia and  the signalling term inals 
and which provide a m echanism  for in form ation  transfer between two signalling term inals;

b) the packet transfer procedures which operate over the physical circuits and  provide a m echanism  for 
reliable transport o f packets between the two signalling term inals independently  o f the particu lar types 
o f physical circuit in use;

c) the packet signalling procedures which use the packet transfer procedures and  provide a m echanism  
for the exchange o f  call control in form ation  and  user traffic between the two signalling term inals.

Basic system structure

The basic system structure o f the signalling and data  transfer procedures, in term s o f the elem ents, is 
show n in Figure 1/X.75.

Link 
A1 or G1

CCITT-19160

FIGURE 1/X.75 

Basic system structure of signalling and data transfer procedures

144

N ote  — A pplicable to this R ecom m endation:

a) STE-X denotes the STE of the in ternational exchange under consideration  on the in ternational link 
concerned;

b) STE-Y denotes the STE o f the other in ternational exchange under consideration  on the in ternational 
link;

c) the S TE-X /STE-Y  interface is abbreviated to the X /Y  interface.
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1 Physical level — Characteristics of the signalling terminal/physical circuit interface

The characteristics o f  the signalling te rm inal/physical circuit interface, defined as the physical level 
elem ent, shall be in accordance with R ecom m endation G.703 [7], for physical circuits having a bearer rate o f 
64 kb it/s . O ptionally  A dm inistrations m ay adopt, for digital circuits, a da ta  transfer rate  o f 48 k b it/s  o r any o ther 
in ternationally  recognized rate by bilateral agreem ent.

However, for an interim  period by b ilateral agreem ent, any other in te rnationally  recognized rates could be 
used for analogue circuits, in which case the characteristics o f the signalling te rm inal/physical circuit interface 
shall be in accordance with the app rop ria te  V-Series R ecom m endations.

The in ternational link should be capable o f supporting  duplex operation .

The in ternational link is assum ed to  be data  link A1 a n d /o r  da ta  link G1 in term s o f  the hypothetical 
reference connections defined in R ecom m endation X.92 [6].

2 Link level — Packet transfer procedures between signalling terminals

2.1 Scope and fie ld  o f  application

2.1.1 In order to provide a m echanism  for the reliable transpo rt o f packets between two signalling term inals, it 
is necessary to define a p rocedure which can accept and  deliver packets to  the packet level when either single or 
m ultiple physical circuits are em ployed. A m ultiplicity o f physical circuits is required  if the effects o f  circuit 
failures are not to d isrup t the packet level operation .

2.1.2 The Single Link Procedure (SLP) described in §§ 2.2 to  2.4 is used for da ta  in terchange over a single 
physical circuit, conform ing to the description given in § 1, between two STEs. W hen m ultip le physical circuits 
are em ployed in parallel this single link procedure is used independently  on each circuit and  the M ultilink 
Procedure (M LP) described in §§ 2.4 and  2.5 is used for data interchange over these m ultiple parallel links. In 
addition , when only a single physical circuit is em ployed, A dm inistrations m ay agree b ilaterally  to  use this 
m ultilink procedure over the one link.

2.1.3 Each transm ission facility is duplex.

2.1.4 The single link procedure is based upon  the Link Access P rocedure (LAPB) described in § 2 o f 
R ecom m endation X.25 [3]. The procedure uses the princip le and  term inology o f  the H igh Level D ata  Link C ontro l 
(H D LC ) procedure specified by the In ternational O rganization  for S tandard ization  (ISO).

The m ultilink procedure is based on the princip le and  term inology o f  the m ultilink procedure to  be 
specified by ISO.

2.1.5 For each SLP em ployed, either extended m ode (m odulo 128) o r non-extended m ode (m odulo  8) may be 
used. The choice o f the m ode em ployed for such link procedures is independen t o f all o thers and  o f  the choice o f  
m ode for the corresponding packet level procedures. All choices are m atters fo r bilateral agreem ent.

2.2 Frame structure

2.2.1 All transm issions are in fram es conform ing to one o f the form ats o f  Tables 1/X .75 and  2/X .75. The flag 
preceding the address field is defined as the opening flag.

2.2.2 Flag sequence

All fram es shall start and  end with the flag sequence consisting o f  one 0 follow ed by six contiguous Is and  
one 0. A single flag may be used as both the closing flag for one fram e and  the opening flag for the next fram e.

2.2.3 Address fie ld

The address field shall consist o f one octet. The coding o f the address field is described in § 2.4.1 below.

Fascicle VIII.3 -  Rec. X.75 145



The control field shall consist o f one or two octets. The conten t o f this field is described in § 2.3.2 below.

2.2.4 Control fie ld

2.2.5 Inform ation fie ld

The in form ation field o f a fram e is unrestricted with respect to code or grouping o f bits except for the 
packet form ats specified in § 4 below. However, when the m ultilink procedure (M LP) is used, the coding o f the 
first sixteen bits transm itted  is determ ined according to the provision o f § 2.5.3.

See §§ 2.3.4.7 and  2.4.7.3 with regard to the m axim um  inform ation  field length.

TABLE 1/X .75  

Frame formats (modulo 8)

Bit order o f transmission 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 l t o 8  1 6 t o l  1 2 3 4 5 6 7 8

Flag Address Control FCS Flag

F A C FCS F

0 1 1 1 1 1 1 0 8-bits ' 8-bits 16-bits 0 1 1 1 1 1 1 0

FCS frame checking sequence

Bit order o f transmission 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 l t o 8  1 6 t o l  1 2 3 4 5 6 7 8

Flag Address Control Information FCS Flag

F A C I FCS F

0 1 1 1 1 1 1 0 8-bits 8-bits N-bits 16-bits 0 1 1 1 1 1 1 0

FCS frame checking sequence 

0 <  N <  N1 -  32

TABLE 2 /X .75 

Frame formats (modulo 128)

Bit order of transmission 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 l t o l 6  1 6 t o l  1 2 3 4 5 6 7 8

Flag Address Control FCS Flag

F A C FCS F

0 1 1 1 1 1 1 0 8-bits 16-bits 16-bits 0 1 1 1 1 1 1 0

FCS frame checking sequence

Bit order o f transmission 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 l t o l 6  1 6 t o l  1 2 3 4 5 6 7 8

Flag Address Control Information FCS Flag

F A C I FCS F

0 1 1 1 1 1 1 0 8-bits 16-bits N-bits 16-bits 0 1 1 1 1 1 1 0

FCS frame checking sequence 

0 <  N <  N1 -  40

146 Fascicle VIII.3 — Rec. X.75



2.2.6 Transparency

The STE, when transm itting , shall exam ine the fram e content between the two flag sequences including the 
address, con tro l, inform ation  and  FCS sequences and  shall insert a 0 bit after all sequences o f  five contiguous 
1 bits (including the last five bits o f the FCS) to ensure tha t a flag sequence is not sim ulated. The STE, when 
receiving, shall exam ine the fram e content and shall discard any 0 bit which directly follows five contiguous 
1 bits.

2.2.7 Frame Checking Sequence (FCS)

The FCS shall be a 16-bit sequence. It shall be the ones com plem ent o f the sum (m odulo  2) of:

1) the rem ainder o f x k (x15 +  x 14 +  x 13 +  . . .  +  x 2 +  x  +  1) divided (m odulo  2) by the generator po ly­
nom ial x '6 +  x '2 +  x 5 +  1, where k  is the num ber of bits in the fram e existing between, but not 
including, the final bit o f the opening flag and the first bit o f  the FCS, excluding bits inserted for 
transparency , and

2) the rem ainder after m ultiplication by x16 and  then division (m odulo 2) by the generator polynom ial
x 16 -I- x 12 +  x 5 +  1 o f the content o f the fram e existing between, but not including, the final bit o f
the opening flag and the first bit o f the FCS, excluding bits inserted for transparency .

As a typical im plem entation , at the transm itter, the initial rem ainder o f the division is preset to all Is and 
is then m odified by division by the generator polynom ial (as described above) on the address, contro l and 
in form ation  fields; the Is com plem ent o f the resulting rem ainder is transm itted  as the 16-bit FCS sequence.

At the receiver, the initial rem ainder is preset to all Is, and the serial incom ing protected  bits and  the FCS, 
when divided by the generator polynom ial, will result in a rem ainder o f  000111010000t i l l  (x15 through x°, 
respectively) in the absence o f transm ission errors.

2.2.8 Order o f  bit transmission

Addresses, com m ands, responses and sequence num bers shall be transm itted  with the low order bit first 
(for exam ple, the first bit o f the sequence num ber that is transm itted shall have the weight 2°).

The order o f transm itting  bits within the in form ation field is not specified under § 2. The FCS shall be 
transm itted  to the line com m encing with the coefficient o f the highest term.

Note — The low order bit is defined as bit 1, as depicted in Tables 3 /X .75, 4 /X .75, 5 /X .75, 6/X .75, 
7/X .75 and  8/X .75.

2.2.9 Invalid fram es

A fram e not properly bounded by two flags, or having fewer than 32 bits (m odulo  8) o r 40 bits 
(m odulo 128) between flags, is an invalid frame.

2.2.10 Frame abortion

A borting a fram e is perform ed by transm itting  at least seven contiguous Is (with no inserted 0s).

2.2.11 Interfram e time fil l

Interfram e tim e fill is accom plished by transm itting  contiguous flags between frames.

2.2.12 L ink channel states

2.2.12.1 Active channel state

A channel is in an active condition when the STE is actively transm itting  a fram e, an abortion  sequence or 
interfram e tim e fill.
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A channel is defined to  be in an idle condition  when a contiguous Is state is detected tha t persists for at 
least 15 bits times.

Note 1 — The action to be taken upon  detection o f the idle channel state is a subject for further study. 

Note 2 — A link channel as defined here is the m eans o f  transm ission for one direction.

2.3 Elements o f  procedure

2.3.1 The elem ents o f procedure are defined in term s o f actions that occur on receipt o f frames.

A procedure is derived from these elem ents o f  p rocedure and  is described in § 2.4 below. Together, §§ 2.2
and  2.3 form  the general requirem ents for the p roper m anagem ent o f the link.

2.3.2 Control fie ld  form ats and  state variables

2.3.2.1 Control field  fo rm a ts

The control field contains a com m and or a response, and  sequence num bers where applicable.

Three types o f control field form ats (see Tables 3/X .75 and 4/X .75) are used to  perform  num bered 
in form ation  transfer (I fram es), num bered supervisory functions (S fram es) and  unnum bered control functions 
(U  frames).

2.2.12.2 Idle channel state

TABLE 3/X.75 

Control field formats (modulo 8)

Control field bits 1 2 3 4 5 6 7 8

I frame 0 N(S) P /F N(R)

S frame 1 0 S S P /F N(R)

U frame 1 1 M M P /F M M M

N(S) Transmitter send sequence number (bit 2 = low order bit)
N(R) Transmitter receive sequence number (bit 6 = low order bit)
S Supervisory function bit
M Modifier function bit
P /F  Poll bit when issued as a command, final bit when issued as a response

Note -  Distinction between command and response, and therefore distinction between P bit and F bit, are made by the 
addressing rules.
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TABLE 4/X.75 

Control field formats (modulo 128)

Control 1st Octet 2nd Octet
neia
bits 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

I frame 0 N(S) P /F N(R)

S frame 1 0 S S X X X X P /F N(R)

U frame 1 1 M M u M M M P /F X X X X X X X

N(S) Transmitter send sequence number (bit 2 = low order bit)
N(R) Transmitter receive sequence number (bit 10 = low order bit)
S Supervisory function bit
M Modifier function bit
X Reserved and set to 0
U Unspecified
P /F  Poll bit when issued as a command, final bit when issued as a response

Note -  Distinction between command and response, and therefore distinction between P bit and F bit, are made by the 
addressing rules.

2.3.2.1.1 Inform ation transfer fo rm a t — I

The I fo rm at is used to  perform  an in form ation transfer. The functions o f N(S), N (R ) and P /F  are 
independent: i.e., each I fram e has an N(S), an N (R ) which may or may not acknow ledge additional 1 fram es 
received by the STE, and a P /F  bit.

2.3.2.1.2 Supervisory fo rm a t — S

The S form at is used to perform  link supervisory control functions such as acknow ledge I fram es, request 
retransm ission o f  I fram es, and to  request a tem porary  suspension o f transm ission  o f I frames.

2.3.2.1.3 Unnumbered fo rm a t — U

The U form at is used to  provide additional link control functions. This fo rm at contains no sequence 
num bers. The encoding o f the unnum bered com m ands and  responses is as defined in Tables 5/X .75 and  6/X .75.

23.2.2 Control fie ld  parameters

The various param eters associated with the control field form ats are described below.

2.3.2.3 M odulus

Each I fram e is sequentially num bered and  m ay have the value 0 th rough  m odulus — 1 (where m odulus is 
the m odulus o f the sequence num bers). The m odulus equals 8 or 128 and  the sequence num bers cycle th rough  the 
entire range.
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2 . 3 . 2 . 4 Frame variables and sequence numbers

2.3.2.4.1 Send state variable V(S)

The send state variable denotes the sequence num ber o f the next in-sequence I fram e to be transm itted. 
The send state variable can take on the value 0 through m odulus — 1. The value o f the send state variable is 
increm ented by 1 with each successive I fram e transm ission, bu t cannot exceed N(R) o f the last received I or
S fram e by more than  the m axim um  num ber o f  ou tstanding  1 fram es (k). The value o f  k is defined in § 2A.7.4
below.

2.3.2.4.2 Send sequence number N(S)

Only 1 fram es contain N(S), the send sequence num ber o f transm itted  frames. Prior to transm ission o f an 
in-sequence I frame, the value o f N(S) is updated  to equal the value o f the send state variable.

2.3.2.4.3 Receive state variable V(R)

The receive state variable denotes the sequence num ber o f the next in-sequence I fram e to be received. This 
receive state variable can take on the values 0 through m odulus — 1. The value o f the receive state variable is 
increm ented by the receipt o f an error free, in-sequence I fram e whose send sequence num ber N(S) equals the 
receive state variable.

2.3.2.4.4 Receive sequence number N( R)

All 1 fram es and S fram es contain N (R ), the expected sequence num ber of the next received I fram e. Prior 
to  transm ission o f a fram e o f the above types, the value o f N (R ) is updated  to equal the current value o f the 
receive state variable. N(R) indicates that the STE transm itting  the N (R ) has correctly received all I frames
num bered up to and including N(R) — 1.

2.3.3 Functions o f  the po ll/fina l bit

The P o ll/F inal (P /F )  bit serves a function in both  com m and fram es and response frames. In com m and . 
fram es the P /F  bit is referred to as the P bit. In response fram es it is referred to as the F bit.

The use o f the P /F  bit is described in § 2.4.2 below.

2.3.4 Commands and responses

The following com m ands and responses will be used by the STE and are represented in Tables 5/X .75 
and  6/X .75.

The com m ands and responses are as follows:

2.3.4.1 Information (I) com m and

The function o f the inform ation (I) .com m and is to  transfer across a data link sequentially num bered 
fram es contain ing an inform ation field.

2.3.4.2 Receive ready (RR)  com m and and response

The receive ready (RR) supervisory fram e is used by the STE to:

1) indicate it is ready to receive an I fram e;

2) acknowledge previously received I fram es num bered up  to and  including N (R ) — 1.

RR may be used to clear a busy condition  that was in itiated  by the transm ission o f R N R . The
RR com m and with the P bit set to 1 may be used by the STE to ask for the status o f the o ther STE.

2.3.4.3 Reject (REJ)  com m and and  response

The reject (R EJ) supervisory fram e is used by the STE to request retransm ission o f I fram es starting  with 
the fram e num bered N(R). I fram es num bered N (R ) — 1 and below are acknow ledged. A dditional I frames 
pending  initial transm ission may be transm itted  follow ing the retransm itted  I frame(s).
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TABLE 5/X .75  

Commands and responses (modulo 8)

1 2 3 4 5 6 7 8

Format Command Response Encoding

Information
transfer I (information) 0 N(S) P N(R)

Supervisory RR (receive 
ready) 

RNR (receive
not ready) 

REJ (reject)

RR (receive 
ready) 

RNR (receive
not ready) 

REJ (reject)

1 0 0 0

1 0  1 0  
1 0  0 1

P/F

P/F
P/F

N(R)

N(R)
N(R)

Unnumbered SABM (set
asynchronous
balanced
mode) 1 1  1 1 P 1 0 0

DISC (disconnect) 1 1 0  0 P 0 1 0

FRMR (frame reject) 1 1 1 0 F 0 0 1

UA (unnumbered 
acknowledge­
ment) 1 1 0  0 F 1 1 0

DM (disconnected 
mode) 1 1 1 1 F 0 0 0

Note -  The need for, and use of, additional commands and responses are for further study.

Fascicle VIII.3 -  Rec. X.75 151



TABLE 6/X.75  

Commands and responses (modulo 128)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Format Command Response Encoding

Information
transfer I (information) 0 N(S) P N(R)

Supervisory RR (receive 
ready) 

RNR (receive
not ready) 

REJ (reject)

RR (receive 
ready) 

RNR (receive
not ready) 

REJ (reject)

1 0 0 0 0 0 0 0

1 0 1 0 0 0 0 0 
1 0 0 1 0 0 0 0

P/F

P/F
P/F

N(R)

N(R)
N(R)

Unnumbered SABME (set asyn­
chronous 
balanced mode 
extended) 1 1 1 1 U 1 1 0 P 0 0 0 0 0 0 0

DISC (disconnect) 1 1 0 0 U 0 1 0 P 0 0 0 0 0 0 0

FRMR (frame reject) 1 1 1 0 U 0 0 1 F 0 0 0 0 0 0 0

UA (unnumbered 
acknowledge­
ment) 1 1 0 0 U 1 1 0 F 0 0 0 0 0 0 0

DM (disconnected 
mode) 1 1 1 1 U 0 0 0 F 0 0 0 0 0 0 0

Note 1 -  Bit 5 of unnumbered frames is unspecified.

Note 2 -  The need for, and use of, additional commands and responses are for further study.
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Only one REJ exception condition  for a given direction  o f inform ation  transfer may be established at any 
time. The REJ exception condition  is cleared (reset) upon  the receipt o f  an I fram e with an N(S) equal to  the 
N(R) o f the REJ.

The REJ com m and with the P bit set to 1 may be used by an STE to ask for the status o f the o ther STE.

2.3.4.4 Receive not ready ( RNR)  com m and and response

The receive not ready (R N R ) supervisory fram e is used by the STE to indicate a busy cond ition ; 
i.e., tem porary  inability to  accept additional incom ing I frames. I frames num bered  up to and  including N (R ) — 1 
are acknow ledged. I fram e N (R ) and  any subsequent I fram es received, if  any, are not acknow ledged; the 
acceptance status o f these I fram es will be indicated in subsequent frames.

An indication  that the busy condition  has cleared and  I frames will now  be accepted is com m unicated  by 
the transm ission o f a valid UA, RR, REJ, o r SA B M /SA B M E (m odulo 8 /m o d u lo  128; SABM for m odulo  8 and  
SABM E for m odulo 128).

The R N R  com m and with the P bit set to  1 may be used by the STE to ask for the status o f the o ther STE.

2.3.4.5 Set asynchronous balanced m ode ( SABM)  com m and and set asynchronous balanced mode extended  
( S ABME)  com m and

The SABM unnum bered  com m and is used to place the addressed STE in the asynchronous balanced  m ode 
(ABM ) inform ation  transfer phase, where all com m and /response control fields will be one octet in length.

The SABM E unnum bered com m and is used to place the addressed STE in the asynchronous balanced  
m ode in form ation  transfer phase, where all com m and /response control fields will be two octets in length.

N o inform ation  field is perm itted with the SABM and SABM E com m and. The STE confirm s acceptance 
o f  SA B M /SA B M E (m odulo 8 /m o d u lo  128) by the transm ission at the first oppo rtun ity  o f a UA response. U pon 
acceptance o f this com m and both  the send state variable and  the receive state variable are set to  0.

Previously transm itted  fram es that are unacknow ledged when this com m and is actioned rem ain unacknow ­
ledged.

2.3.4.6 Disconnect (DISC)  com m and

The D ISC  unnum bered  com m and is used to term inate the m ode previously set. No in form ation  field is 
perm itted with the D ISC com m and. Prior to actioning the DISC com m and, the addressed STE confirm s the 
acceptance o f D ISC  by the transm ission o f a UA response. The STE sending the D ISC  enters the d isconnected  
phase when it receives the acknow ledging UA response.

Previously transm itted  I fram es tha t are unacknow ledged when this com m and is actioned rem ain u n ack ­
nowledged.

2.3.4.7 Frame reject ( FRMR)  response

The F R M R  unnum bered  response is used by the STE to report an  erro r condition  not recoverable by 
transm ission o f the identical fram e, i.e., one o f the follow ing conditions resulted from  the receipt o f  a fram e 
w ithout FCS error:

1) the receipt o f a com m and or a response th a t is invalid  or no t im plem ented;

2) the receipt o f an I fram e with an  in form ation  field which exceeded the m axim um  established length;

3) the receipt o f an invalid  N (R );

4) the receipt o f a supervisory or unnum bered  fram e with an in fo rm ation  field which is no t perm itted  or 
has an incorrect length;

5) the receipt o f a supervisory fram e with the F bit set to 1, except during  a tim er recovery cond ition  as 
described in § 2.4.4.9 or except as a reply to a com m and sent with the P bit set to 1;

6) the receipt o f an unexpected UA or DM  response;

7) the receipt o f an invalid  N(S).
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An invalid N(R) is defined as one which points to an I fram e which has previously been transm itted  and 
acknow ledged or to an I fram e which has not been transm itted  and is no t the next sequential I fram e pending 
transm ission.

An invalid N(S) is defined as an N(S) which is equal to the last transm itted N (R ) 4- k and  is equal to the 
received state variable V(R), where k is the m axim um  num ber o f outstanding  inform ation fram es (see § 2.4.7.4 
below).

An in v a lid /n o t im plem ented com m and or response is defined as a fram e with a control field that is 
unknow n to the receiver o f this frame.

An inform ation field which im m ediately follows the control field, and  consists o f 3 octets (m odulo 8) or 
5 octets (m odulo 128), is returned with this response and  provides the reason for the F R M R  response. This form at 
is given in Tables 7/X .75 and 8/X .75.

For condition 4) listed above, bit W and  Y should be set to 1.

For conditions 5), 6) and 7) listed above, bit W should be set to 1.

In all cases, the STE receiving the FR M R  should exam ine the contents o f the rejected fram e control field 
for further clarification o f the cause o f the error before recording this error.

2.3.4.8 Unnumbered acknowledge (UA)  response

The UA unnum bered response is used by the STE to acknow ledge the receipt and  acceptance o f the 
U form at com m ands. Received U form at com m ands are not actioned until the UA response is transm itted. The 
UA response is transm itted  as directed by the received U form at com m and. N o inform ation field is perm itted with 
the UA response.

2.3.4.9 Disconnected m ode ( DM)  response

The DM unnum bered response is used to report a status where the STE is logically d isconnected from  the 
link, and  is in the disconnected phase. The DM response is sent in this phase in response to the reception o f a set 
m ode com m and, to inform  the STE that the STE is still in d isconnected phase and canno t action a set m ode 
com m and. No inform ation field is perm itted with the DM response.

2.3.5 Exception condition reporting and recovery

The error recovery procedures which are available to effect recovery following the detec tion /occurrence o f 
an exception condition at the link level are described below. Exception conditions described are those situations 
which m ay occur as the result o f transm ission errors, STE m alfunction or operational situations.

2.3.5.1 Busy condition

The busy condition  results when an STE is tem porarily  unable to  continue to receive I fram es due to 
in ternal constraints, e.g., receive buffering lim itations. In this case an R N R  fram e is transm itted  from  the 
busy STE. I fram es pending transm ission m ay be transm itted  from  the busy STE prio r to or follow ing the RN R . 
C learing o f the busy condition  is indicated as described in § 2.3.4.4 above.

2.3.5.2 N(S)  sequence error

The inform ation field o f all I fram es whose N(S) does not equal the receive state variable V(R) will be 
discarded.

An N(S) sequence exception condition  occurs in the receiver when an  I fram e received error-free (no FCS 
error) contains an N(S) which is not equal to  the receive state variable at the receiver. The receiver does not 
acknow ledge (increm ent its receive state variable) the I fram e causing the sequence error, o r any I fram e which 
m ay follow , until an I fram e with the correct N(S) is received.

An STE which receives one or m ore valid I fram es having sequence errors but otherw ise error-free shall 
accept the control in form ation  contained in the N (R ) field and  the P bit to  perform  link control functions; e.g., to 
receive acknow ledgem ent o f  previously transm itted  I frames. Therefore, the retransm itted  fram e m ay contain  an 
N (R ) and  a P bit that are updated  from , and  therefore different from , the ones contained  in the originally 
transm itted  I frame.
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TABLE 7/X.75  

FRMR information field format (modulo 8)

Information field bits

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Rejected frame
control field 0 V(S) C/R V(R) W X Y Z 0 0 0 0

Rejected frame control field is the control field o f the received frame which caused the frame reject.
V(S) is the current send state variable value at the STE reporting the rejection condition (bit 10 = low order bit).
C/R set to 1 indicates the rejected frame was a response.
C/R set to 0 indicates the rejected frame was a command.
V(R) is the current receive state variable value at the STE reporting the rejection condition (bit 14 = low order bit).
W set to 1 indicates that the control field received and returned in bits 1 through 8 was invalid or not implemented.
X set to 1 indicates that the control field received and returned in bits 1 through 8 was considered invalid because the frame 
contained an information field which is not permitted with this command. Bit W must be set to 1 in conjunction with this bit. 
Y set to 1 indicates that the information field received exceeded the maximum established capacity.
Z set to 1 indicates the control field received and returned in bits 1 through 8 contained an invalid N(R).
Bits 9 and 21 through 24 shall be set to 0.

TABLE 8/X.75 

FRMR information field format (modulo 8)

Information field bits

1 to 16 17 18 to 24 25 26 to 32 33 34 35 36 37 38 39 40

Rejected frame 
control field 0 V(S) C/R V(R) W X Y Z 0 0 0 0

Rejected frame control field is the control field of the received frame which caused the frame reject.
V(S) is the current send state variable value at the STE reporting the rejection condition (bit 18 = low order bit).
C/R set to 1 indicates the rejected frame was a response.
C /R set to 0 indicates the rejected frame was a command.
V(R) is the current receive state variable value at the STE reporting the rejection condition (bit 26 = low order bit).
W set to 1 indicates that the control field received and returned in bits 1 through 16 was invalid or not implemented.
X set to 1 indicates that the control field received and returned in bits 1 through 16 was considered invalid because the frame 
contained an information field which is not permitted with this command. Bit W must be set to 1 in conjunction with this bit. 
Y set to 1 indicates that the information field received exceeded the maximum established capacity.
Z set to 1 indicates the control field received and returned in bits 1 through 16 contained an invalid N(R).
Bits 17 and 37 through 40 shall be set to 0.
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2.3.5.3 R E J  recovery

The REJ is used to  initiate an exception recovery (retransm ission) following the detection o f  a N(S) 
sequence error.

Only one “sent R E J” exception condition  from  an STE is established at a time. A “sent R E J” exception 
condition  is cleared when the requested I fram e is received.

An STE receiving R E J initiates sequential (re-)transm ission o f I fram es starting with the I fram e indicated 
by the N (R ) obtained in the REJ frame.

2.3.5.4 Time-out recovery

If  an STE, due to a tranm ission error, does no t receive (or receives and  discards) a single I fram e or the 
last I fram e in a sequence o f  I fram es, it will no t detect an  out-of-sequence exception condition  and  therefore will 
n o t transm it an REJ. The STE which transm itted  the unacknow ledged I fram e(s) shall, follow ing the com pletion 
o f  a system specified tim e-out period (see §§ 2.4.4.9 and  2.4.7.1 below), take appropria te  recovery action to
determ ine a t which I fram e retransm ission m ust begin.

2.3.5.5 Invalid fra m e  and FCS error

A ny invalid fram e (see § 2.2.9 above) o r any fram e received with an FCS error will be discarded and  no 
action  is taken  as the result o f tha t frame.

2.3.5.6 Frame rejection condition

A fram e rejection condition  is established upon  the receipt o f an error-free fram e with one o f the 
conditions listed in § 2.3.4.7 above.

This exception is reported  by sending an FRM R.

O nce an STE has established a fram e rejection condition , no  additional I or S fram es are accepted, except 
for exam ination  o f the P bit.

2.4 Description o f  the procedure

N ote  -  In § 2.4.7.5 (N3), § 2.4.7.6 (T3) and  § 2.4.7.7 (T4), o ther m echanism s can be envisaged to  achieve 
the sam e functions.

2.4.1 Procedure fo r  addressing

C om m ands are sent w ith the rem ote STE address and  responses are sent with the local STE address.

In  order to  allow d ifferentiation  between single link operation  and  m ultilink operation  for diagnostic 
a n d /o r  m ain tenance reasons, different address pa ir encodings shall be assigned to  links operating  with the 
m ultilink  procedure (M LP) com pared to links operating  with the single link procedure (SLP). These STE addresses 
are coded as follows:

A ddress 1 2 3 4 5 6 7 8

Single link operation A 1 1 0 0 0 0 0 0
B 1 0 0 0 0 0 0 0

M ultilink  operation C 1 1 1 1 0 0 0 0
D 1 1 1 0 0 0 0 0

A an d  B, or C and D , are assigned by bilateral agreem ent between the A dm inistrations.

2.4.2 Procedure fo r  the use o f  the P /F  bit

The next response fram e returned by the STE to an  SA B M /SA B M E or D ISC  com m and with P b it set to 1 
will be a UA or D M  response with the F  b it set to  1. The next response fram e returned to an  I fram e with the 
P b it set to  1, received during  the in form ation  transfer phase, will be an  RR , R E J or R N R  response in 
supervisory form at with the F bit set to  1.

The next response fram e returned to  a supervisory com m and fram e w ith the P b it set to  1, received during 
the in form ation  transfer phase, will be an  RR , R EJ or R N R  response w ith the F  bit set to  1.
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The response fram e returned to an S or I fram e with the P bit set to 1, received in the d isconnected phase,
will be a D M  with F b it set to  1.

The P bit is used by the STE in conjunction  with the tim e-out recovery cond ition  (see § 2.4A.9  below).

W hen not used the P /F  bit is set to  0.

N ote  — O ther use o f the P bit by the STE is a subject for further study.

2.4.3 Procedures fo r  link set-up and disconnection

2.4.3.1 L ink  set-up

The STE will indicate tha t it is able to  set up  the link by transm itting  contiguous flags (active channel
state).

E ither STE m ay initialize the link by sending SA B M /SA B M E (m odulo  8 /m o d u lo  128) and  starting  
T im er T l. The opposite STE, upon  receiving SA B M /SA B M E correctly, sends UA and  resets bo th  its state 
variables to  0. I f  UA is received correctly, then the link is set up and  the in itiating  STE resets bo th  its state 
variables to  0 and  stops T im er T l.

If, upon  receipt o f SA B M /SA B M E  correctly, the STE determ ines th a t it can n o t en ter the ind icated  phase, 
it sends the D M  response.

W hen receiving the D M  response, the STE which has transm itted  an  S A B M /S A B M E  stops its T im er T l 
and  does no t enter the in form ation  transfer phase.

The STE sending SA B M /SA B M E will ignore and  discard any fram es except SA B M /S A B M E , D IS C , UA 
and  D M  from  the o ther STE.

Fram es other than  UA and  DM  in response to a received SA B M /SA B M E  will be sent only after the link 
is set up  and  if  no  outstanding  SA B M /SA B M E  exists.

I f  an  SA B M /SA B M E or D ISC  com m and, UA or D M  response is no t received correctly, the result will be 
tha t the T im er T l will run out in the STE which originally sent the SA B M /S A B M E  and  th a t the STE m ay re-send 
S A B M /SA B M E  and  restart T im er T l.

A fter transm ission o f SA B M /SA B M E  N2 tim es by the STE, ap p ro p ria te  recovery action  will be initiated.

The value o f  N2 is defined in § 2.4.7.2 below.

2.4.3.2 Inform ation transfer phase

A fter setting up the link, in this phase the STE will accept and  transm it I and  S fram es accord ing  to  the 
procedures described in  § 2.4.4 below.

W hen receiving an SA B M /SA B M E (m odulo  8 /m odu lo  128) com m and  while in the in fo rm ation  transfe r 
phase, the STE will conform  to  the resetting procedure described in § 2.4.6 below.

2.4.3.3 L ink  disconnection

D uring  the in form ation  transfer phase either STE shall indicate a request for d isconnecting  the  link  by 
transm itting  a D ISC  com m and and  it shall sta rt T im er T l (see § 2.4.7 below).

The STE, on correctly receiving a D IS C  com m and, will send a U A  response and  en ter the d isconnected  
phase. The STE, on receiving a UA or D M  response to a sent D ISC com m and, stops its tim er, and  enters the 
d isconnected  phase. I f  a UA or DM  response is no t received correctly, th is will result in the exp ira tion  o f the 
T im er T l in the STE which originally  sent the D ISC  com m and. If T im er T l runs out, th is STE will re transm it 
a D ISC  com m and and  restart T im er T l. This action will continue un til a U A  response or a D M  response is 
correctly received o r until recovery takes place at a higher level after transm ission  o f  D IS C  N2 tim es. The value o f 
N 2 is defined in § 2.4.7.2 below.

2.4 3.4 Procedures in a disconnected phase

2.4.3.4.1 The STE in the d isconnected phase will m onitor received com m ands and  will react to  the receipt o f 
an  SA B M /SA B M E  (m odulo 8 /m odu lo  128) as described in § 2.4.3.1 above and  will transm it a  D M  response in 
answ er to a received D ISC  com m and.
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W hen receiving any other com m and fram e with the P bit set to 1, the STE will transm it a DM response 
with the F bit set to 1. O ther fram es in the d isconnected phase will be ignored.

2.4.3.4.2 After recovery from  an internal m alfunction , the STE may either initiate a resetting procedure (see 
§ 2.4.6.2 below) or d isconnect the link (see § 2.4.3.3 above) p rio r to a link set-up procedure (see § 2.4.3.1 above).

2.4.3.5 Collision o f  unnumbered commands

Collision situations shall be resolved in the follow ing way:

2.4.3.5.1 If the sent and received U com m ands are the sam e, each STE shall send the UA response at the 
earliest possible opportunity . Each STE shall enter the indicated  phase after receiving a UA response.

2.4.3.5.2 If the sent and received U com m ands are d ifferent, each STE shall enter the disconnected phase and 
issue a DM  response at the earliest possible opportun ity . However, the actions to be taken by each STE on 
collision o f an SABM and SABM E com m and are for further study.

2.4.4 Procedures fo r  information transfer

The procedures which apply to the transm ission o f I fram es in each direction during the in form ation 
transfer phase are described below.

In the follow ing, “num ber 1 h igher” is in reference to a continuously repeated sequence series, i.e. 7 is 1 
higher than  6 and 0 is 1 higher than 7 for m odulo 8 series, and  127 is 1 higher than  126 and 0 is 1 higher 
than  127 for m odulo 128 series.

2.4.4.1 Sending 1 fram es

W hen the STE has an I fram e to transm it (i.e., an I fram e not already transm itted, o r having to be 
retransm itted  as described in § 2.4.4.6 below), it will transm it it w ith an N(S) equal to its current send state 
variable V(S), and an N(R) equal to its current receive state variable V(R). At the end o f the transm ission o f the 
I fram e, it will increm ent its send state variable V(S) by 1.

If  the T im er T l is not running at the instan t o f transm ission o f an I fram e, it will be started.

Note — It is for further study to determ ine w hether T im er T l will be restarted or not influenced if it is
runn ing  at the instant o f transm ission o f an I frame.

If  the send state variable V(S) is equal to the last value o f N(R) received plus k (where k is the m axim um  
num ber o f ou tstanding I fram es — see § 2.4.7.4) the STE will not transm it any new I fram es, but may retransm it 
an  I fram e as described in § 2.4.4.6 or § 2.4.4.9 below.

W hen the STE is in a busy condition , it may still transm it I fram es provided that the other STE is not
busy itself. When in the fram e rejection condition , the STE will stop transm itting  I frames.

2.4.4.2 Receiving an I fram e

2.4.4.2.1 W hen the STE is not in a busy condition and  receives, with correct FCS, an I fram e w hose send
sequence num ber is equal to the STE receive state variable V(R), the STE will accept the in form ation  field o f this
fram e, increm ent by 1 its receive state variable V(R), and  act as follows:

i) If an I fram e is available for transm ission by the STE, it may act as in § 2.4.4.1 above and
acknow ledge the received I fram e by setting N (R ) in the contro l field o f the next transm itted  I fram e
to the value o f the STE receive state variable V(R). The STE m ay also acknow ledge the received
I fram e by transm itting  an RR with the N (R ) equal to the value o f the STE receive state vari­
able V(R).

ii) If no I fram e is available for transm ission by the STE, it will transm it an RR with the N (R ) equal to 
the value o f the STE receive state variable V(R).

2.4.4.2.2 W hen the STE is in a busy condition , it may ignore N(S) and  the in form ation field contained in any 
received I frame.

158 Fascicle VIII.3 -  Rec. X.75



2.4.4.3 Reception o f  out o f  sequence fram es

W hen the STE receives with correct FCS an I fram e whose send sequence num ber is incorrect, i.e. not 
equal to the current STE receive state variable V(R), it will discard the in form ation  field o f the fram e and transm it 
an REJ response with the N (R ) set to 1 higher than the N(S) o f the last correctly received I fram e. The STE will 
then discard  the inform ation field o f all fram es until the expected fram e is correctly received. W hen receiving the 
expected fram e, the STE will then acknow ledge the fram e as described in § 2.4.4.2 above. The STE will use the 
N (R ) and P bit indications in the discarded I frames.

2.4.4.4 Reception o f  incorrect fram es

W hen the STE receives a fram e with incorrect FCS, an invalid fram e (see § 2.2.9 above) o r a fram e with 
an address other than A or B (for single link operation), o ther than C or D (for m ultilink operation), this fram e 
will be discarded.

2.4.4.5 Receiving acknowledgement

W hen correctly receiving an I or S fram e (RR, R N R  or REJ), except in the fram e rejection condition , the 
STE will consider the N(R) contained in this fram e as an acknow ledgem ent for all I fram es it has transm itted  
w ith an N(S) up to and including the received N (R ) — 1. The STE will reset T im er T l when it correctly receives 
an I o r S fram e with the N(R) higher than the last received N(R) (actually acknow ledging som e I frames).

If  the tim er has been reset and if there are ou tstanding  I fram es still unacknow ledged, T im er T l will 
restart. If the tim er then runs out, the STE will follow the retransm ission procedure (in § 2.4.4.9 below) with 
respect to the unacknow ledged frames.

2.4.4.6 Receiving reject

W hen receiving an REJ, the STE will set its send state variable V(S) to the N (R ) received in the REJ 
contro l field. It will transm it the corresponding I fram e as soon as it is available or retransm it it. (R e)transm ission 
will conform  to the following procedure:

i) If  the STE is transm itting  a supervisory o r unnum bered com m and or response when it receives the 
R EJ, it will com plete that transm ission before com m encing transm ission o f the requested I fram e.

ii) If the STE is transm itting  an I fram e when the REJ is received, it may abort the fram e and  com m ence 
transm ission o f the requested I fram e im m ediately after abortion .

iii) If  the STE is not transm itting  any fram e when the REJ is received, it will com m ence transm ission o f 
the requested 1 fram e im m ediately.

In all cases, if other unacknow ledged I fram es have already been transm itted  follow ing the one indicated
in the R EJ, then those I fram es will be retransm itted by the STE follow ing the retransm ission o f the requested
1 frame.

If the REJ fram e was received from  the other STE as a com m and with the P bit set to 1, the STE will
transm it an RR, R N R  or REJ response with the F b it set to 1 before transm itting  or retransm itting  the
corresponding  I frame.

2.4.4.7 Receiving R N R

A fter receiving an R N R , the STE may transm it or retransm it the I fram e with the send sequence num ber 
equal to the N (R ) indicated in the RNR. If Tim er T l runs out after the reception o f  R N R , the STE will follow 
the procedure described in § 2.4.4.9 below. In any case the STE will not transm it any other I fram es before 
receiving an RR or REJ, or the com pletion o f a resetting procedure.

2.4.4.8 S T E  busy condition

W hen the STE enters a busy condition, it will transm it an R N R  response at the earliest opportun ity . W hile 
in the busy condition , the STE will accept and process supervisory fram es and  return an R N R  response with the 
F bit set to 1 if it receives an S fram e or an I fram e with the P bit set to 1. To clear the busy cond ition , the STE 
will transm it either an REJ response or an RR  response with N(R) set to the current receive state variable V(R) 
depending on w hether or not it discarded in form ation Fields o f correctly received I frames.
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2.4.4.9 W aiting acknowledgement

The STE m aintains an  internal retransm ission count variable which is set to 0 when the STE receives a 
UA or R N R  or sends a UA response, or when the STE correctly receives an I or S fram e with the N (R ) higher 
than  the last received N (R ) (actually acknow ledging some outstanding  frames).

I f  T im er T l runs out, the STE will enter the tim er recovery condition , add one to its retransm ission count 
variable and  set an internal variable x  to the current value o f its send state variable.

The STE will restart T im er T l,  set its send state variable to the last N (R ) received from  the opposite STE 
and  retransm it the corresponding I fram e with the P bit set to 1, or transm it an appropria te  supervisory fram e 
w ith the P bit set to  1.

If, while in the tim er recovery condition , the STE correctly receives an S fram e with the F bit set to  1 and 
w ith an N (R ) w ithin the range from  its curren t send state variable to  x  included, it will clear the tim er recovery 
condition  and  set its send state variable to the received N(R).

If, while in the tim er recovery condition , the STE correctly receives a fram e with the F  bit set to  0 and 
w ith an N (R ) w ithin the range from  its curren t send state variable to  x  included, it will no t clear the tim er 
recovery condition. The received N (R ) m ay be used to  update  the send state variable. However, the STE may 
decide to  keep the last transm itted  I fram e in store (even if  it is acknow ledged), in order to  be able to  retransm it it 
w ith the P b it set to  1 when T im er T l runs out at a later time.

I f  T im er T l runs out in the tim er recovery condition , the STE will add one to its retransm ission count 
variable.

I f  the retransm ission count variable is equal to  N2, the STE initiates a resetting procedure for both 
d irections o f  transm ission as described in § 2.4.6.2 below. N2 is a system param eter (see § 2.4.7.2 below).

2.4.5 Frame rejection conditions

2.4.5.1 Fram e rejection conditions are established when receiving, during the in form ation  transfer phase, a fram e 
with correct FCS and  with one o f  the conditions listed in § 2.3.4.7 above.

U nder these conditions, the STE will ask the o ther STE to reset the link by transm itting  an 
F R M R  response as described in § 2.4.6.3 below.

2.4.6 Procedures fo r  resetting

2.4.6.1 The resetting procedures are used to  initialize bo th  d irections o f in form ation  transm ission. The procedures 
only apply  during the in form ation transfer phase.

2.4.6.2 The STE shall indicate a resetting o f  both  d irections o f  transm ission by sending an SA B M /SA B M E 
(m odulo  8 /m odu lo  128) com m and and starting T im er T l.  After receiving an  SA B M /SA B M E com m and, the STE 
will return , at the earliest opportun ity , a UA response and  reset its send and  receive state variable V(S) and  V(R) 
to  0 and  stop  Tim er T l unless it has sent an  SA B M /SA B M E  or D ISC  itself. I f  the UA is received correctly by the 
in itial STE, it resets its send and  receive state variables to  0 and  stops Tim er T l.

This also clears one a n d /o r  both STEs busy condition  if  present.

If  a DM  response is received, the STE will enter the d isconnected phase and  stop its T im er T l. If  
T im er T l runs out before a UA or DM  response is received, the SA B M /SA B M E com m and will be retransm itted  
and  T im er T l will be started. A fter Tinier T l runs out N2 tim es, app rop ria te  recovery action will be in itiated  and 
the STE will enter the disconnected phase. The value o f N2 is defined in § 2.4.7.2 below.

The reaction o f an STE in the case o f collision o f SABM , SABM E or D ISC  com m ands is described in 
§ 2.4.3.5 above.

O ther com m ands or responses received by the STE before com pletion  o f the reset p rocedure will be 
discarded.

2.4.6.3 U nder certain  rejection conditions listed in § 2.3.4.7 above, one STE m ay ask the other STE to reset the 
link  by transm itting  an F R M R  response.
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U pon reception o f an F R M R  response (even during  a fram e rejection condition) the STE will in itiate a 
resetting p rocedure by transm itting  an SA B M /SA B M E com m and.

A fter transm itting  an F R M R  response, the STE will enter the fram e rejection condition . The fram e 
rejection condition  is cleared when the STE receives or transm its an SA B M /SA B M E  (m odulo  8 /m o d u lo  128) or 
D ISC  com m and. Any other fram e received while in the fram e rejection cond ition  will cause the STE to retransm it 
the F R M R  response with the sam e inform ation field as originally transm itted.

In the fram e rejection condition  additional I fram es will not be transm itted  and  received I fram es and 
S fram es will be d iscarded by the STE.

The F bit in an F R M R  fram e has no significance and  therefore it will no t be checked by the 
receiving STE.

Note — T im er T l m ay be started on transm ission o f the FR M R  response and  the STE m ay then , when 
Tim er T l runs out, retransm it the F R M R  response and  restart T im er T l.  A fter T im er T l has run out N 2 tim es, 
the link will be reset as described in § 2.4.6.2 above. W hen an additional F R M R  response is transm itted  while 
T im er T l is runn ing , T im er 1 will no t be restarted.

2.4.7 List o f  system  parameters

The system param eters are as follows:

2.4.7.1 Timer T l

The period  o f T im er T l,  at the end o f which transm ission o f a fram e m ay be in itiated , is a system 
p aram eter agreed for a period o f  tim e between the A dm inistrations.

The period  o f  T im er T l will take in to  account w hether the tim er is started a t the beginning or end o f 
transm ission o f  the fram e in the STE.

The p roper operation  o f  the procedure requires tha t T im er T l be greater than  the m axim um  tim e betw een 
transm ission o f  a com m and fram e and  reception o f the corresponding fram e returned  as an  answ er to  this fram e.

2.4.7.2 M axim um  num ber o f  transmissions N2

The value o f  the m axim um  num ber N2 o f transm ission and  retransm issions o f  a fram e follow ing the 
running  out o f  T im er T l is a system param eter agreed for a period o f tim e between A dm inistrations.

2.4.7.3 M axim um  number o f  bits in an I  fra m e  N1

The m axim um  num ber o f bits in an  I fram e (excluding flags and  0 b its inserted  for transparency) is a 
system param eter which depends upon the m axim um  length o f  the in fo rm ation  fields transferred  across the 
X /Y  interface.

N ote — W hen m ultilink procedures are used, N1 shall allow  for the m ultilink  contro l field (M LC). See 
§ 2.5.2 below.

2.4.7.4 M axim um  number o f  outstanding I  fram es k

The m axim um  num ber (k) o f sequentially num bered I fram es th a t the STE m ay have ou tstand ing  
(i.e., unacknow ledged) at any given tim e is a system param eter which can never exceed 7 /127 (m odulo  8 /  
m odulo  128). I t shall be agreed for a period o f tim e between A dm inistra tions and  shall have the same value for 
bo th  the STEs.

2.4.7.5 Retransmission attem pts N3 (multilink)

N3 has a value between zero and the sm allest N2 over all SLPs inclusive. I f  a m ultilink fram e is to  be
retransm itted  at the SLP level, N3 retries indicates when action may be taken a t the M LP level.

2A .I .6 Lost-fram e timer T3 (multilink)

Tim er T3 is used at a receiving STE to provide a m eans to identify  during  low  traffic  periods th a t the
m ultilink  fram e with M N(S) equal to MV(R) is lost.
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2.4.7.7 Group busy timer T4 (multilink)

Tim er T4 is provided at a receiving STE to identify a “blocked” m ultilink fram e condition (e.g., a buffer 
exhaust situation) that occurs before required resequencing can be accom plished. T4 is started when all SLPs are 
busy and  there are m ultilink fram es aw aiting resequencing. If T4 expires before the “b locked” m ultilink 
fram e [MV(R)] is received, the “b locked” m ultilink fram e(s) is (are) declared lost. MV(R) is increm ented to the 
value o f the next in-sequence m ultilink fram e to be received, and any in tervening m ultilink fram es are transferred  
to the packet level.

Note — T4 may be set to infinity; e.g., when the receiving STE always has sufficient storage capacity.

2.5 M ultilink procedure (M LP)

A m ultilink procedure (M LP) m ust perform  the functions o f d istributing  across the available SLPs, packets 
which are to be transported  to  the other STE and  o f resequencing packets transported  from the other STE for 
delivery to the packet level.

Note — In §§ 2.5.4.3.2 (last paragraph : T3 expiry) and  2.5.4.4 (retransm ission), other m echanism s can be 
envisaged to achieve the sam e functions.

2.5.1 Field o f  application

The m ultilink procedure (M LP) described below is used for data interchange over one or m ore SLPs, each 
conform ing  to the description in §§ 2.2 to 2.4, in parallel between two STEs.

2.5.2 M ultilink fra m e  structure

All transfers over a link are in m ultilink fram es conform ing to the form at shown in Table 9/X .75.

TABLE 9/X.75 

Form at showing multilink frame

Multilink frame
4--------------------------------------------------- ------—---- ►

F A C MLC Information FCS F

2 Octets 
4-------------------► CCITT-34730

control field (M LC) consists o f two octets and its contents are described in § 2.5.3. 

fram e’s in form ation field is unrestricted with respect to code and grouping o f  bits.

- 2.5.3 M ultilink control fie ld  fo rm a t and parameters

2.5.3.1 M ultilink control fie ld  fo rm a t

The relationship show n in Table 10/X.75 exists between the order o f bit transm ission on the line and the 
coding o f the fields in the m ultilink control field.

The m ultilink 

The m ultilink
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Bit order of transmission

T A B L E  1 0 /X .7 5

M uitilink control field  form at

1 ... 4 5 6 7 8
........................ w
9 ...... 16

MNH(S) V S X X MNL(S)

28 2H 

4 — ;-------------------

2° 27 
Multilink control field 

----------------------------------------------------------------------- ►
CCITT-34740

---------  Weight of bits in MN(S)

MNH(S) Bits 9-12 of 12 bit multiiink send sequence number MN(S) 
MNL(S) Bits 1-8 of 12 bit multilink send sequence number MN(S) 
V Void sequencing bit
S Sequence check option bit
X Reserved

2.5.3.2 M ultilink control fie ld  parameters

The various param eters associated with the m ultilink control field form at are described below. See 
Table 11/X.75.

The bits labelled “X ” are reserved and  shall be set to 0. Reserved bits will not be exam ined by the 
receiving STE.

2.5.3.2.1 Void sequencing bit V

The void sequencing bit indicates if a received m ultilink fram e shall be subjected to sequencing constraints. 
V set to 1 m eans sequencing shall not be required. V set to 0 m eans sequencing shall be required.

2.5.3.2.2 Sequence check option bit S

The sequence check op tion  bit is only significant when V is set to 1 (indicating  that sequencing o f received 
m ultilink fram es shall not be required). S set to 1 shall m ean no M N(S) num ber has been assigned. S set to 0 shall 
m ean an M N(S) num ber has been assigned so that, although sequencing shall not be required, a duplicate 
m ultilink fram e check may be made.

2.5.3.2.3 M ultilink send state variable M V(S)

The m ultilink send state variable MV(S) denotes the sequence num ber o f the next in-sequence m ultilink 
fram e to be assigned to an SLP. The variable can take on the value 0 through 4095 (m odulus 4096). The value of 
MV(S) is increm ented by 1 with each successive m ultilink fram e assignm ent.

2.5.3.2.4 M ultilink sequence number M N (S)

M ultilink fram es contain  the m ultilink sequence num ber MN(S). P rior to the assignm ent o f an in-sequence 
m ultilink fram e, the value of M N(S) is updated  to equal the value o f the m ultilink send state variable MV(S).
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TABLE 11/X.75

Parameters

Receiver's window
CCITT-34750

2.5.3.2.5 Transmitted m ultilink fra m e  acknowledged variable M V(T)

M V(T) is the state variable at the transm itting  STE denoting the oldest m ultilink fram e which is aw aiting 
an  ind ication  that a local SLP has received an acknow ledgem ent from  its rem ote SLP. Some m ultilink fram es with 
sequence num bers higher than  MV(T) may already have been acknow ledged.

2.5.3.2.6 M ultilink receive sta te variable M V(R)

The m ultilink receive state variable M V(R) denotes the sequence num ber at the receiving STE o f the next 
in-sequence m ultilink fram e to  be received and  transferred  to  the packet level. The value o f M V(R) is updated  as 
described in § 2.5.4.3.2 below. M ultilink fram es with higher sequence num bers in the M LP receive w indow  may 
already  have been received.

This m ultilink receive state variable MV(R) takes on the values 0 th rough  4095 (m odulus 4096).
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2.5.3.2.7 M ultilink window size M W

M W  is the m axim um  num ber o f  sequentially num bered m ultilink fram es tha t the STE m ay transm it 
beyond the lowest num bered m ultilink  fram e which has not as yet been acknow ledged. M W  is a system param eter 
which can never exceed (4095 — MX).

The value o f M W  shall be agreed for a period o f tim e between A dm inistra tions and  shall have the sam e 
value for bo th  STEs for a given direction o f transm ission.

Note — Factors which will affect the value o f param eter M W  include, bu t are not lim ited to , link 
transm ission and  propagation  delays, single link param eters N2, T l,  and k, the num ber o f links and  the range o f 
m ultilink  fram e lengths.

2.5.3.2.7.1 M L P  transmit window

The M LP transm it w indow  contains the sequence num bers MV(T) to  MV(T) +  M W  — 1 inclusive.

2.5.3.2.7.2 M L P  receive window

The M LP receive w indow  contains the sequence num bers MV(R) to  M V(R) +  MW  — 1 inclusive. Any 
m ultilink  fram e received w ithin this w indow  shall be passed to the packet level when its M N (S) is the sam e 
as MV(R).

2.5.3.2.8 Receive M L P  window guard M X

MX is a system param eter which defines a range o f sequence num bers beginning at M V(R) +  MW. A 
m ultilink  fram e w ith sequence num ber M N(S) received in this range indicates tha t any missing m ultilink  fram e(s) 
in the range M V(R) to  M N(S) — M W  has (have) been lost. MV(R) is set to  M N (S) — M W  +  1.

Note — In a system where the transm itting  STE assigns h m ultilink fram es at a time, on a ro tation  basis 
to  each SLP, M X shall be at least h (L — 1) +  1, where L is the num ber o f  single links in the m ultilink  group.

M X m ay be larger, e.g., the range o f MX is the lesser o f i) and  ii) below:

i) MW.

ii) Large enough to accom m odate all very short m ultilink fram es transm itted  during a period  equal to  the 
tim e required to transm it a m ultilink fram e on the slowest link N3 times. This allow s for the case 
where loss occurs and  the first m ultilink fram e with M N(S) in the range MX takes a long tim e to 
transm it across the group.

A dditional m ethods o f selecting MX values are for further study.

2.5.4 Description o f  m ultilink procedure (M LP)

2.5.4.1 Procedure fo r  initialization

The STE will perform  a M LP initialization  by first resetting MV(S), MV(T) and  M V(R) to 0 and  then 
initializing each o f the SLPs. U pon successful initialization o f at least one o f  the SLPs, the STE m ay in terchange 
m ultilink  frames.

A SLP in itialization  is perform ed according to  § 2.4.3.1 o f  this R ecom m endation.

N ote — A single link tha t canno t be initialized should be declared out o f service and app rop ria te  recovery 
action  should be taken.

2.5.4.2 Procedure fo r  resetting

The M LP shall be reset by requesting all SLPs to  perform  a link disconnection  over each link. W hen all 
SLPs are in the disconnected phase at the sam e tim e, the STE will initialize the M LP as described in § 2.5.4.I.
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SLPs are determ ined to be in the disconnected phase upon  either the successful execution o f the disconnect 
p rocedure at the link level (see § 2.4.3.3) or the indication o f a d isconnection o f the com m unications facility 
detected by the physical level or the link level. If any rem ote SLP attem pts to re-establish a link during this 
procedure, the SLP shall respond DM to an SABM in order to rem ain in the disconnected phase.

Note — The m ethods of detecting the d isconnection o f the com m unications facility by the physical level 
are for further study.

2.5.4.3 Procedures fo r  interchange o f  multilink fram es 

The arithm etic is perform ed m odulo 4096.

2.5.4.3.1 Transferring multilink fram es

W hen the transm itting  M LP accepts a packet from  the packet level, it shall place the packet in a m ultilink 
fram e, and shall set the M N(S) equal to MV(S), set V and  S to 0 and MV(S) shall then be increm ented by 1.

Note — The use o f V a n d /o r  S set to  1 is for further study.

If the M N(S) is less than MV(T) +  MW , and  the rem ote STE has not indicated a busy condition  on all 
available links, the transm itting M LP may then assign the new m ultilink fram e to an available link. The 
transm itting  M LP shall always assign the lowest M N(S) unassigned m ultilink fram e first. Also, the transm it­
ting M LP may assign a m ultilink fram e to m ore than one link.

W hen the SLP successfully com pletes the transm ission o f (a) m ultilink frame(s) by receiving an acknow led­
gem ent from  the rem ote SLP, it shall indicate this to the transm itting  MLP. The transm itting  M LP m ay then 
discard  the acknow ledged m ultilink frame(s).

As the transm itting  STE receives new indications o f acknow ledgem ents from the SLPs, MV(T) shall be 
advanced to denote the lowest num bered m ultilink fram e not yet acknow ledged.

Note — If an M LP im plem entation is such that a m ultilink fram e is transm itted on m ore than one link 
(e.g., to increase the probability  o f successful delivery) there is a possibility that one o f these m ultilink frames 
(i.e., a duplicate) may be delivered to the rem ote STE after an earlier one has been acknow ledged [resulting in the 
receiving STE increm enting its MV(R) and  the transm itting  STE increm enting its MV(T)].

In this case, the transm itting  STE design m ust ensure that an old duplicate m ultilink fram e is not m istaken 
for a new fram e by the receiving STE. It is required that the transm itting  STE never send a new m ultilink fram e 
with M N(S) equal to M N (S)/ — MW  — MX, where M N (S )' is associated with a duplicate m ultilink fram e being 
retransm itted  on any single link.

A lternatively, if transm ission is attem pted over m ore than  one link, MV(T) is not increm ented until all 
SLPs have either successfully transferred the m ultilink fram e or attem pted N2 tries.

These and other alternatives are for further study.

In the event o f a circuit failure, receipt o f a single link R N R , single link reset or single link d isconnection, 
all m ultilink frames unacknow ledged on that link shall be retransm itted on an operational link(s) which is (are) 
not in the busy condition.

Note — The following is for further study:

W henever a busy condition  is indicated by one or m ore SLPs, the transm itting  STE will send the m ultilink 
fram e with M N(S) equal to MV(T) on one or m ore o f the rem aining links w ithout a busy condition.

W hen the value of MV(S) — MV(T) =  MW , the transm itting  STE is not allowed to assign any new 
m ultilink fram es to the single links.

N ote I — The action to be taken on the receipt o f an R N R  by the single link whose unacknow ledged 
m ultilink  fram es have been rem oved is for further study.

Note 2 — The m eans o f detecting transm itting  STE m alfunctions (e.g., sending m ore than MW  m ultilink 
fram es) and  the actions to be taken are for further study.
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2.5.4.3.2 Receiving multilink fram es

Any m ultilink fram e less than two octets in length shall be discarded by the receiving STE.

Note — The procedures to be followed by the receiving STE when V a n d /o r  S is equal to 1 are for
further study.

W hen the STE receives m ultilink fram es from  one o f the SLPs, the STE will com pare the m ultilink 
sequence num ber M N(S) o f the received m ultilink fram e to its m ultilink receive state variable M V(R), and  act on 
the fram e as follows:

a) If the received M N(S) is equal to the current value o f MV(R), i.e., is the next expected in-sequence
m ultilink fram e, the M LP delivers the packet to the packet level.

b) If the M N(S) is greater than the current value o f MV(R) but less than MV(R) +  M W  +  M X, the
M LP keeps the received m ultilink fram e until condition  a) is met, or d iscards it if  it is a duplicate.

c) If the M N(S) is o ther than that in a) and b) above, the m ultilink fram e is discarded.

O n receipt o f a m ultilink fram e, MV(R) is increm ented in the follow ing way:

i) If M N(S) is equal to the current value o f MV(R), the MV(R) is increm ented by the num ber of
consecutive in-sequence m ultilink fram es received. If additional m ultilink fram es are aw aiting delivery
pending receipt o f a m ultilink fram e with M N(S) equal to MV(R), then Tim er T3 is restarted;
otherw ise T3 is reset.

ii) If M N(S) is greater than the current value o f MV(R) but less than MV(R) +  M W , M V(R) rem ains
unchanged. Tim er T3 is started, if not already running.

iii) If M N(S) is >  MV(R) +  MW but <  MV(R) +  MW +  M X, MV(R) is increm ented to M N(S) -
MW +  1 and then the higher level may be inform ed o f the packet loss. As MV(R) is being 

increm ented, if  the m ultilink fram e with M N(S) =  MV(R) has not yet been received, the higher level
may be inform ed o f the packet loss; if the m ultilink fram e with M N(S) =  MV(R) has been received,
it is delivered to the higher level.

After MV(R) reaches M N(S) — MW  +  1, it may then be increm ented further until the first unack­
nowledged M N(S) is encountered.

iv) If  the M N(S) is o ther than that in i), ii) and  iii) above, MV(R) rem ains unchanged.

If  T im er T3 runs out, MV(R) is increm ented to M N(S) o f the next m ultilink fram e aw aiting delivery to the 
packet level and then the packet level may be inform ed o f packet loss. The procedure follows i) and  a) above as 
long as there are consecutive in-sequence m ultilink fram es which have been received.

2.5.4.4 Retransmission o f  m ultilink fram es

If an  SLP has retransm itted a m ultilink fram e N3 tim es, the STE will then assign the m ultilink fram e to 
the same o r one or m ore o ther links, unless the M N(S) has been acknow ledged on som e previous link. The STE 
shall always reassign the lowest M N(S) fram e first. The first SLP transm its the fram e N2 tim es, regardless o f the 
value o f N3.

N ote  — The procedures associated with the reassigning o f m ultilink fram es from  a link o f  poo r quality 
(e.g., before N2 transm issions) to o ther links are for further study.

2.5.4.5 Taking an S L P  out o f  service

An SLP is taken out o f service by disconnecting at the physical level or the link level. Any ou tstanding  
m ultilink fram es will be treated  as in § 2.5.4.4. The usual procedure w ould be to flow contro l this link by 
an R N R , and  then logically disconnect (see § 2.4.3.3 above).

A link may be taken out o f service for m aintenance, traffic, o r perform ance considerations.

If T im er T l has run out N2 times and the SLP reset is unsuccessful, then the SLP will enter the
disconnected  phase, taking the SLP out o f service (see §§ 2.4.4.9 and 2.4.6.2 above).
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3 Packet level — Packet signalling procedures between signalling terminals

General Principles

P aragraph  3 o f this R ecom m endation relates to  the transfer o f  packets at the STE -X /ST E -Y  (X /Y ) 
interface. The procedures apply  to packets which are successfully transferred  across the X /Y  interface.

Each packet to be transferred  across the X /Y  interface shall be contained  in the in form ation  field o f an 
I fram e in the link access procedure. The num ber o f packets contained in the in form ation field o f an I fram e is to 
be decided and until this study is com pleted only one packet is contained in the in form ation field o f  an I fram e.

To enable sim ultaneous virtual calls, a logical channel group num ber (in the range 0 to  15 inclusive) and a 
logical channel num ber (in a range 0 to  255 inclusive) are assigned to  the virtual call during the call set-up phase. 
The range o f logical channels and logical channel groups tha t are available for assignm ent to  virtual calls is 
agreed b ilaterally  for a period o f time.

The com bination  o f logical channel num ber 0 and logical channel group num ber 0 will no t be used for 
v irtual calls.

D uring the existence o f  a particu lar virtual call, each packet related to  that call uses the STEs selected at 
call set-up.

It is assum ed tha t the gathering o f in form ation  required for charging and  accounting should norm ally  be 
the responsibility o f the calling A dm inistration  (see R ecom m endation D.10 [8]). O ther arrangem ents for gathering 
in fo rm ation  are for further study.

The follow ing text together with A nnexes A, B, C and  D specifies for each logical channel the states, 
received packets and  consequent actions in an STE. Packet form ats are defined and  explained in § 4 o f  this 
R ecom m endation.

Note — The need for any procedures, particularly  for perm anen t virtual circuits, o ther than  the virtual 
call procedures specified is for fu rther study.

3.1 Procedure fo r  virtual call set-up and  clearing

Virtual calls will be set up and  cleared according to the procedures described hereunder. The procedures 
fo r call set-up and clearing are only applicable when a logical channel is in the packet level ready state ( rl) . In all 
o ther r states these procedures are not applicable.

3.1.1 Ready state

If  there is no call o r call a ttem pt in existence and if call set-up is possible, the logical channel is in the 
ready  state (p i), w ithin the packet level ready state (rl).

3.1.2 Call request packet

An STE indicates a call request by transferring  a call request packet which specifies a logical channel in 
the ready state (p i)  across the X /Y  interface. The logical channel selected by the calling STE is then in the STE 
call request state (p2/3). If  this state persists for m ore than  T31 m inutes, the calling STE will clear the call. The 
value o f  T31 is for further study.

If  an STE receives a call request packet w ith a call user data  field longer than  16 octets, the STE should 
clear the virtual call indicating  the cause network congestion (see N ote 1).

N ote 1 — I f  the called STE supports the fa s t  select op tional user facility, the called STE should be able to 
receive a call request packet w ith a call user data  field up to  128 octets.

N ote 2 — In  the call request packet, b it 7 o f the general fo rm at identifier (see § 4.1.1) m ay be used in 
con junction  with the delivery confirm ation  procedure (see § 3.3.4). This b it 7 is conveyed transparen tly  th rough 
an  STE.

3.1.3 Call connected packet

The called STE will indicate acceptance o f the call by the called D TE by transferring  across the 
X /Y  interface a call connected  packet specifying the sam e logical channel as tha t o f  the call request packet. This 
places the specified logical channel in  the flo w  control ready state (d l)  w ithin the data transfer state (p4). The 
procedure applying to  the data transfer state is specified in § 3.3 below.
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Note  — In the call connected  packet, bit 7 o f the general form at identifier (see § 4.1.1) m ay be used in 
conjunction  w ith the delivery confirm ation procedure (see § 3.3.4). This b it 7 is conveyed transparen tly  th rough  
an  STE.

3.1.4 Call collision

Call collision occurs if  STE-X receives a call request packet when the logical channel specified is in state p2  
o r if  the STE-Y receives a call request packet when the logical channel specified is in state p3. In these cases, bo th  
calls shall be cleared. The clearing cause field shall be coded network congestion.

In  order to reduce the occurrence o f this situation , inverse order testing o f  logical channels will be used. 
The call request packet o f  one STE will use the logical channel in the ready  state with the lowest num ber; the call 
request packet o f the other STE will use the logical channel in the ready  state w ith the highest num ber. W hich 
STE will use the lowest num ber and which the highest num ber will be agreed bilaterally.

3.1.5 Clear request packet
*

An STE m ay request clearing o f a logical channel in any state by transferring  across the X /Y  in terface a 
clear request packet specifying the logical channel. I f  the S T E  clear request state persists for m ore than  T33, the 
STE m ay again request clearing. This m ay be continued and  indicated by an  alarm  at an ap p ro p ria te  tim e. This 
procedure m ay be d iscontinued  at any stage. The value o f T33 is 3 m inutes.

The clearing cause field will be coded according to  the reason for clearing. Each STE shall be capable o f 
generating the distinct codes for all o f the call progress signals specified in R ecom m endation X.96 [5] for the 
packet-sw itched data transm ission service.

Note  — W hen network congestion occurs, it m ay be necessary to  signal additional netw ork-related  
in fo rm ation  across the X /Y  in terface as to  why the call is being cleared. The m anner in which this is done is for 
fu rther study.

3.1.6 Clear confirmation packet

W hen an STE-X or STE-Y (STE X /Y ) has received a clear request packet, it will free the logical channel, 
w hatever the state o f  the logical channel except the S T E  X / Y  clear request state (p6 or p7 respectively), and 
transfer across the X /Y  in terface a clear confirmation  packet specifying the sam e logical channel. The logical 
channel is placed in the ready sta te (p i)  w ithin the packet level ready state ( rl) . The receipt o f a clear confirmation  
packet canno t be in terpreted  as an indication o f  the rem ote D TE being cleared.

3.1.7 Clear collision

I f  a logical channel is in the S T E  X / Y  clear request state (p6 or p7 respectively) and  the STE X /Y  receives 
a clear request packet specifying the same logical channel, this STE will consider the clearing com pleted  and  will 
no t transm it a clear confirmation  packet. This logical channel is now in the ready state (p i)  w ithin the packet level 
ready state (rl).

3.2 Procedure fo r  perm anent virtual circuits

This p rocedure rem ains for further study.

3.3 Procedure fo r  data and interrupt transfer

The da ta  transfer p rocedure described below  applies independently  to  each logical channel existing at the 
X /Y  interface.

N orm al netw ork opera tion  dictates th a t user da ta  in  data  packets and  in te rrup t d a ta  are all passed 
tranparen tly , unaltered  th rough  the network. The order o f bits w ithin these packets is preserved. A packet 
sequence received by an  STE is always delivered as a com plete packet sequence. D iagnostic codes are trea ted  as 
described in §§ 4.2.3, 4.4.3 and  4.5.1 below.

3.3.1 Sta tes fo r  data transfer in virtual calls

Data, interrupt, flo w  control and  reset packets m ay be transm itted  and  received by an  STE in the data  
transfer state (p4) o f  the packet level ready state ( r l)  o f a logical channel a t the X /Y  interface. O nly in this state,
do  the flow contro l and  reset procedures described in § 3.4 below apply  to  da ta  transm ission  on th a t logical
channel to  and  from  the STE. In all other r  or p  states the da ta  and  in te rrup t transfer, flow contro l, an d  reset 
procedures are no t applicable.
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3.3.2 Numbering o f  data packets

Each data  packet transm itted  at the X /Y  interface for each d irection o f transm ission in a virtual call is 
sequentially num bered. This sequential num bering is perform ed regardless o f the level o f data [value o f the 
qualifier (Q) bit].

The sequence num bering scheme of the packets is perform ed m odulo 8 or 128. This m odulo is com m on to 
all logical channels at the X /Y  interface. The packet sequence num bers cycle through the entire range 0 to 7 or 0 
to 127 respectively. The selection o f m odulo 8 or 128 is done by bilateral agreem ent.

Only data  packets contain  this sequence num ber called the packet send sequence num ber P(S).

A fter the virtual call has been established or reset, the first data  packet to be transm itted across the 
X /Y  interface for a given direction o f data transm ission has a packet send sequence num ber equal to 0.

If an STE receives the first data  packet with a packet send sequence num ber not equal to 0 after the 
virtual call has been established or reset, it will reset the virtual call indicating  the cause network congestion.

ft

3.3.3 Data fie ld  length o f  data packets

The standard  m axim um  data field length is 128 octets (1024 bits) and  is provided by all A dm inistrations. 
In addition , optional m axim um  data field lengths may be provided on a per call basis by bilateral agreem ent 
between A dm inistrations in conjunction  with an op tional network utility defined in § 5.3.5 o f the text. (See Note).

The data field length may contain any num ber o f bits from  0 up to the m axim um  data field length.

If  an STE receives a data  packet having a data field exceeding the m axim um  data field length, it will reset 
the virtual call indicating the cause network congestion.

Note — One or a set o f optional m axim um  data field lengths may be selected from  the follow ing list: 16, 
32, 64, 256, 512 and 1024 octets.

3.3.4 Delivery confirmation, more data and qualifier bits

The setting of the Delivery confirmation  bit (or D bit) is used to indicate w hether or no t an end-to-end 
acknow ledgem ent o f delivery is required for data being transm itted , this in form ation  being provided by m eans of 
the packet receive sequence num ber P(R) (see § 3.4.1.2).

A packet sequencing m ethod is provided to enable coherent transm ission o f data  longer than the m axim um  
d ata  field length o f data  packets.

Each com plete packet sequence consists o f any num ber (including 0) o f full data  packets (full m eans that 
the data field contains the bit num ber o f the m axim um  data  field length) with M =  1 and  D =  0, follow ed by 
one o ther packet o f any length up to (and including) the m axim um  with either M =  0 and D =  0 or 1, or 
M =  1 and  D =  1. If an STE receives a packet which is not full, and  which has the D bit set to  0 bu t the M bit 
set to 1, it may reset the virtual circuit; the resetting cause shall be network congestion.

A com plete packet sequence may be one o f two levels as indicated by the Qualifier bit (or Q bit).

The value o f the Q bit should not change within a com plete packet sequence. If  an STE detects tha t the 
value o f this bit has changed within a packet sequence, it may reset the virtual circuit; the resetting cause shall be 
network congestion.

Note — The value o f  the Q bit in a data  packet, which follows a data  packet with either M =  0 o r both 
the M and  D bits set to 1, may be set independently  o f the value o f the Q bit in the previous packet.

3.3.5 Interrupt procedure

The in terrupt procedure allows a D TE to transm it data to the rem ote DTE, w ithout follow ing the flow 
contro l procedure applying to data  packets between STEs (see § 3.4 below). The in te rrup t procedure can only 
apply  in the flow  control ready state (d l)  w ithin the data transfer state (p4).

The in terrup t procedure has no effect on the transfer and  flow contro l procedures applying to  the data  
packets on the virtual call.

I f  an STE receives an interrupt packet with a user data field longer than 1 octet, the STE should reset the 
v irtual call.
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An STE conveys an in terrup t by transferring  across the X /Y  interface an interrupt packet. The o ther STE 
will convey the in terrup t confirm ation by transferring  an interrupt confirmation  packet.

The receipt o f an interrupt confirmation  packet indicates that the in te rrup t has been confirm ed by the 
rem ote DTE by m eans o f a D T E  interrupt confirmation packet.

An interrupt packet is conveyed across the X /Y  interface at or before the po in t in the stream  o f data  
packets at which it was generated by the DTE.

An STE receiving a further interrupt packet in the tim e between receiving one interrupt packet and 
transferring  the in te rrup t confirm ation, may either discard this interrupt packet or reset the virtual circuit.

3.4 Procedure fo r  flo w  control and fo r  reset

The procedures for flow control o f data  packets and for reset only apply  to the data transfer state (p4) and 
are specified below.

3.4.1 Procedure fo r  flo w  control

At the X /Y  interface o f each logical channel used for a virtual call, the transm ission o f data  packets is 
contro lled  separately for each direction and is based on authorizations from  the receiver.

3.4.1.1 Window description

At the X /Y  interface o f  each logical channel used for a virtual call, a w indow  is defined for each direction  
o f  data transm ission as the ordered set o f W consecutive packet send sequence num bers o f the data  packets 
authorized to cross the interface.

The lowest sequence num ber in the w indow is referred to as the low er w indow  edge. W hen a virtual call at 
the X /Y  in terface has just been established or reset, the w indow related to each direction o f data  transm ission has 
a lower w indow  edge equal to 0. The packet send sequence num ber o f the first data  packet not au thorized to  cross 
the interface is the value o f the lower w indow edge plus W (m odulo  8 or 128).

The m axim um  value o f the window size for each direction  o f transm ission at the X /Y  interface is unique 
to  all the logical channels and  is agreed for a period o f tim e bilaterally. This value does no t exceed 7 or 127 
(m odulo  8 or 128).

For a particu lar virtual call two w indow  sizes may be selected, one for each direction o f transm ission. 
These w indow  sizes may be less than or equal to the above-m entioned m axim um . The two sizes are selected by 
reference to  a utility (see § 5.3.4) in the netw ork utility field o f the call requested  packet and  the call connected  
packet, and , in some cases, by reference also to a correspondence table relating  w indow  size to  th roughpu t class. 
This table is agreed for a period o f tim e between A dm inistrations.

3.4.1.2 Flow control principles

A num ber m odulo 8 or 128 referred to  as a packet receive sequence num ber P(R), conveys across the 
X /Y  interface in form ation  from  the receiver for the transm ission o f data  packets. W hen transm itted  across the 
X /Y  interface, a P(R) becom es the lower w indow  edge. In this way, add itiona l data  packets m ay be au thorized by 
the receiver to cross the X /Y  interface.

W hen the sequence num ber P(S) o f the next data  packet to be transm itted  by the STE is w ithin the 
w indow , the STE is authorized to transm it this data  packet to the other STE, which m ay then accept it. W hen the 
sequence num ber P(S) o f the next data  packet to be transm itted  by the STE is outside the w indow , the STE shall 
no t transm it a data  packet to the o ther STE. Otherwise, the o ther STE will consider the receipt o f this data  packet 
as a procedure error and will reset the virtual call.

The packet receive sequence num ber, P(R), is conveyed in data , receive ready  (R R ) and  receive not 
ready (R N R ) packets, and im plies that the STE transm itting  the P(R) has accepted at least all data  packets 
num bered up to  and including P(R) — 1.

The value o f a P(R) received by the STE m ust be w ithin the range starting  from  the last P(R) received by 
the STE up  to and including the packet send sequence num ber o f  the next data  packet to  be transm itted  by the 
STE. O therwise, the STE will consider the receipt o f this P(R) as a procedure erro r and  will reset the virtual call.

W hen the D bit is set to 0 in a data  packet [P(S) =  p], the significance o f the P(R) [i.e., P(R) >  p  +  1] 
corresponding  to  that data  packet is a local updating  o f the w indow  across the packet level interface.
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W hen the D bit is set to 1 in a data  packet [P(S) =  p], the significance o f the P(R) received corresponding 
to  the data  packet [i.e., P(R) > p + 1] is an indication  tha t a P(R) has been received from  the rem ote DTE for all 
da ta  bits in the data  packet in which the D bit had originally  been set to 1 [i.e., P(S) =  p].

N ote 1 — The STE is required to send a P(R) corresponding to a data  packet with the D bit set to 1 as 
soon as possible after it receives the P(R) from  the rem ote DTE. An R N R  packet may be used in this case if 
necessary.

N ote 2 -  In the case where a P(R) for a data  packet w ith the D bit set to 1 is outstanding, local updating  
o f the w indow  will be deferred for subsequent data  packets with the D bit set to 0. Some STEs may also defer 
updating  o f the w indow  for previous data  packets (within the window ) with the D bit set to 0.

3.4.1.3 S T E  receive ready (R R ) packet

R R  packets are used by the STE to indicate tha t it is ready to receive the W data  packets w ithin the 
w indow  starting with P(R), where P(R) is indicated  in the R R  packet.

3.4.1.4 S T E  receive not ready (R N R ) packet

R N R  packets are used by the STE to indicate a tem porary  inability to accept additional data  packets for a given 
virtual call. An STE receiving an R N R  packet shall stop transm itting  data  packets on the indicated logical channel 
bu t the w indow is updated  by the P(R) indicated  in the R N R  packet.

The receive not ready situation indicated by the transm ission o f an R N R  packet is cleared by the transm ission in 
the sam e direction o f an R R  packet o r by a reset p rocedure being initiated.

The transm ission o f an R R  after an R N R  at the packet level is no t to be taken as a dem and for retransm ission o f
packets which have already been transm itted.

3.4.2 Procedure fo r  reset

The reset procedure is used to  reinitialize the virtual call. The reset procedure only applies in the data  
transfer state (p4) o f the X /Y  interface. In any o ther state o f the interface the reset procedure is no t applicable.

T here are three states w ithin the data transfer state (p4). They are flo w  control ready (d l) ,  S T E -X  reset 
request (d2) and S T E -Y  reset request (d3). W hen entering state p4, the logical channel is placed in state d l .

W hen a virtual call at the X /Y  interface has just been reset, the w indow  related to each direction o f  data 
transm ission has a lower w indow  edge equal to 0, and  the num bering o f subsequent data  packets to cross the 
X /Y  interface for each d irection o f data transm ission shall start from  0.

N ote  — W hen network congestion occurs, it may be necessary to signal additional netw ork-related 
in fo rm ation  across the X /Y  interface as to  why the call is being reset. The m anner in which this is done is for 
further study.

3.4.2.1 Reset request packet

The STE shall indicate a request for reset by transm itting  a reset request packet specifying the logical
channel. This places the logical channel in the Reset request state (d2 or d3).

In this state, the STE will d iscard data, interrupt, R R  and  R N R  packets.

3.4.2.2 Reset collision

Reset collision occurs when both STEs sim ultaneously transfer a reset request packet. In this case both 
STEs shall consider that resetting is com plete and  shall not transfer a reset confirmation packet. The logical 
channel is then in the flo w  control ready state (d l).

3.4.2.3 Reset confirmation packet

W hen the logical channel is in the reset request state, the requested STE will confirm  reset by transm itting  
to  the requesting STE a reset confirmation  packet. This places the logical channel in the flo w  control ready 
state (d l).
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The reset confirmation  packet can only be in terpreted  universally as having local significance; however 
w ithin som e A dm inistra tions’ netw orks, reset confirm ation may have end-to-end  significance. In all cases, the tim e 
spent in the reset request state (d2 or d3) will not exceed a netw ork dependen t limit. The lim it will be lower than 
T32 minutes. The value o f T32 is for further study.

3.4.2.4 Effect o f  reset procedure on data and interrupt packets

Data  and  interrupt packets, transm itted  by an STE before a reset procedure is in itiated  at its X /Y  in ter­
face, will either be delivered before the corresponding reset procedure is initiated  at the rem ote D T E /D C E  
interface, o r discarded.

The first data  and  interrupt packets transm itted  by an STE after a reset p rocedure is com pleted at its 
interface will be the first packets delivered after the corresponding reset procedure is com pleted at the rem ote 
D T E /D C E  interface.

D ata  and interrupt packets transm itted  by an STE after a reset procedure has been initiated  by the other 
STE will be d iscarded by the latter STE until the reset procedure has been com pleted at the X /Y  interface.

3.5 Procedure fo r  restart

The restart procedure is used to clear sim ultaneously all the virtual calls at the X /Y  interface.

There are three states o f the X /Y  interface concerned with the restart procedure. They are packet level 
ready ( r l) , S T E -X  restart request (r2) and S T E -Y  restart request (r3), when entering state r l ,  all logical channels 
are placed in state p i.

3.5.1 R estart by the S T E

The STE m ay at any tim e request a restart by transferring  across the X /Y  in terface a restart request 
packet. The interface for each logical channel is then in the restart request state (r2 or r3).

In this state o f the X /Y  interface, the STE will discard  all packet types except restart request and  restart 
confirmation  packets.

On receipt o f a restart request packet, an STE shall clear all v irtual calls and  shall place all assigned 
logical channels in the ready state (p i)  w ithin the packet level ready state (rl) . The STE shall return  a restart 
confirmation  packet unless a collision has occurred.

The restart confirmation  packet can only be in terpreted  universally as having local significance. The tim e 
spent in the restart request state (r2 or r3) will not exceed a netw ork dependen t lim it. The lim it will be low er than  
T30 m inutes. The value o f T30 is for further study.

3.5.2 Restart collision

R estart collision can occur when bo th  STEs sim ultaneously transfer restart request packets. U nder this 
circum stances, both STEs will consider th a t the restart is com pleted and  will no t expect a restart confirmation  
packet, neither will they transfer a restart confirmation  packet.

3.6 Relationship between levels

C hanges o f operational states o f the physical and  link level o f the X /Y  interface do no t im plicitly change 
the state o f each logical channel at the packet level. Such changes, when they occur, are explicitly indicated  at the 
packet level by the use o f restart, clear o r reset procedures as appropriate .

H ow ever, in som e cases o f trouble a t the link  level, it m ay be ap p ro p ria te  to  in itiate  the restart procedure , 
and  accept no m ore new calls.

4 Packet formats for virtual calls

4.1 General

The form ats o f X.75 packets are based on the general structure o f packets in R ecom m endation X.25 [3]. It 
is anticipated  that m odification  in X.25 contro l packet form ats will also be adop ted  in X.75.

The possible extension o f  packet form ats by the addition  o f new fields is for fu rther study.
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Bits o f an octet are num bered 8 to 1 where bit 1 is the low order bit and is transm itted first. Octets o f a
packet are consecutively num bered starting from  1 and  are transm itted  in this order.

4.1.1 General form at identifier

The general form at identifier field is a four bit b inary  coded field which is provided to indicate the general
form at o f  the rest o f the header. The general fo rm at identifier field is located in bit positions 8, 7, 6 and  5 o f
octet 1, an d  bit 5 is the low order bit (see Table 12 /X .75).

TABLE 12 /X .75 

General format identifier

General form at identifier
Octet 1 

Bits
8 7 6 5

Data packets Sequencing numbering scheme modulo 8 X X 0 1

Sequencing numbering scheme modulo 128 X X I  0

Call set-up packets Sequencing numbering scheme modulo 8 0 X 0 1

Sequencing numbering scheme modulo 128 0 X 1  0

Clearing, flow control, interrupt, 
reset and restart packets

Sequencing numbering scheme modulo 8 0 0 0 1

Sequencing numbering scheme modulo 128 0 0 1 0

General form at identifier extension U U 1 1

N ote  -  A bit which is indicated as X may be set to either 0 or 1 as specified in the text and in Figures 2 /X .75, 3/X .75, 6/X .75 and 
7 /X .75. A bit which is indicated as U is unspecified.

Bit 8 of the general form at identifier is used for the qualifier (Q) in data  packets and  is set to 0 in all other 
packet types.

Bit 7 o f the general form at identifier is used in data  and  in call set-up  packets in conjunction  with the
delivery confirmation (D) procedure, and  is set to 0 in all other packet types.

Bits 5 and 6 are encoded for four possible indications. Two o f  the codes are used to distinguish packets 
using m odulo  8 sequence num bering scheme from  packets using m odulo 128 sequence num bering scheme. The 
th ird  code is used to indicate an extension to  an extended fam ily o f general form at identifier codes and  extended 
form ats which are a subject for further study. The fourth  code is unassigned.

4.1.2 Logical channel group number

The logical channel g roup num ber appears in every packet except in restart packets (see § 4.5 below) in bit 
positions 4, 3, 2 and 1 o f octet 1. This field is binary  coded and  bit 1 is the low order bit o f the logical channel 
g roup  num ber.

For each logical channel, this num ber has local significance at the X /Y  interface.

4.1.3 Logical channel number

The logical channel num ber appears in every packet except in restart packets (see § 4.5 below) in all bit
positions o f  octet 2. This field is b inary  coded and bit 1 is the low order bit o f the logical channel num ber.

F or each logical channel, this num ber has local significance at the X /Y  interface.
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4.1.4 Packet type identifier

Each packet shall be identified in octet 3 o f the packet according to Table 13/X.75.

TABLE 13/X.75 

Packet type identifier

Packet type
8 7' 6

Octet 3 
Bits 

5 4 3 2 1

Call set-up and clearing

Call request ........................................................................................................... 0 0 0 0 1 0 1 1
Call co n n ec ted ............................................................................. ......................... 0 0 0 0 1 1 1 1
Clear request ......................................................................................................... 0 0 0 1 0 0 1 1
Clear co n firm atio n ............................................. ................................................. 0 0 0 1 0 1 1 1

Data and interrupt

Data ........................................................................................................................ X X X X X X X 0
In te rru p t.................................................................................................................. 0 0 1 0 0 0 • 1 1
Interrupt confirm atio n ........................................................................................ 0 0 1 0 0 1 1 1

Flow control and reset

Receive ready (modulo 1 2 8 )............................................................................... 0 0 0 0 0 0 0 1
Receive ready (modulo 8 ) .................................................................................... X X X 0 0 0 0 1
Receive not ready (modulo 128)......................................................................... 0 0 0 0 0 1 0 1
Receive not ready (modulo 8 ) ............................................................................. X X X 0 0 1 0 1
Reset r e q u e s t ......................................................................................................... 0 0 0 1 1 0 1 1
Reset co n firm atio n .............................................................................................. 0 0 0 1 1 1 1 1

Restart

Restart req u est....................................................................................................... 1 1 1 1 1 0 1 1
Restart confirm ation ............................................................................................ 1 1 1 1 1 1 1 1

Note -  A bit which is indicated as X may be set to either 0 or 1 as specified in the text and in Figures 2 /X .75 to 17/X.75.

4.2 Call set-up and  clearing packets

4.2.1 Call request packet

Figure 2 /X .75 illustrates the form at o f a call request packet. In this figure the user facility length field, user 
facilities field, and call user data  field are as defined in R ecom m endation X.25 [3],

4.2.1.1 General fo rm a t identifier

Bit 7 can be set to either 0 or 1.

4.2.1.2 Address length fie ld

Octet 4 consists o f field length indicators for the called and calling DTE addresses. Bits 4, 3, 2 and  1 
indicate the length o f the called DTE address in semi-octets. Bits 8, 7, 6, and  5 indicate the length o f the calling 
D TE address in semi-octets. Each address length ind icator is binary  coded and  bit 1 or 5 is the low order bit o f 
the indicator.
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Bits

8 7 6 5 4 3 2 1

1

1

1

1

15
(max.)

1

6 3
(max.)

1

6 3  
(max.)

16 
(max.) 

or 128 
(max.)

N ote 1 — Coded 0D 01 (modulo 8) or 0 D 10  (modulo 128). D is the delivery confirmation bit.

N ote 2 -  More than 16 octets of call user data will only be present under the following conditions:
i) both STEs support the fa s t  select optional user facility; and

ii) the fa s t select optional user facility is requested.

FIGURE 2 /X .75 

Call request packet format

4.2.1.3 Address fie ld

O ctet 5 and the follow ing octets consist o f  the called D TE in ternational data num ber followed by the 
calling D TE in ternational data num ber.

The in ternational data  num ber is as defined in R ecom m endation X .l21 [9].

Each digit o f  an address is coded in a sem i-octet in binary  coded decim al with bit 5 or 1 being the low 
o rder bit o f  the digit.

S tarting from  the high order digit, the address is coded in octet 5 and  consecutive octets with two digits 
per octet. In each octet, the higher order digit is coded in bits 8, 7, 6 and 5.

The address field shall be rounded  up to an integral num ber o f octets by inserting Os in bits 4, 3, 2 and  1 
o f  the last octet o f the field when necessary.

General form at identifier 
(see Note 1) Logical channel group num ber

Logical channel num ber

Packet type identifier
0  0 0  0 1 0  1 1

Calling DTE ad d ress length Called DTE address length

Called and calling DTEs ad d resses

0  0 Network utility length

I N etwork utilities

0  0 User facility length

User facilities

Call user data

I
(see Note 2)
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4.2.1.4 Network utility length fie ld

Bits 6 through 1 o f the octet follow ing the address field indicate the length o f the netw ork utility field in
octets.

The network utility length field ind icator is b inary  coded and bit 1 is the low o rder bit.

Bits 8 and  7 o f this octet are unassigned and set to 0.

4.2.1.5 Network utility fie ld

The netw ork utility field contains an integral num ber o f octets. The length o f this field depends on the 
utilities present. The m axim um  length o f this field is 63 octets.

The coding o f the network utility field is defined in § 5 below.

4.2.1.6 User facility length fie ld

Bits 6 through 1 o f the octet follow ing the network utility field indicate the length o f the user facility field 
in octets. The user facility length indicator is b inary coded and  bit 1 is the low order bit.

Bits 8 and  7 o f this octet are set to  0.

4.2.1.7 User facility  fie ld

The user facility field contains an integral num ber o f octets. The length o f this field depends on the
facilities present. The m axim um  length o f this field is 63 octets. The coding o f the user facility field is dependen t
on the facility being requested as defined in R ecom m endation X.25 [3].

4.2.1.8 Call user data fie ld

Follow ing the user facility field, user data may be present. In the absence o f the fa s t  select op tional user 
facility, the call user da ta  field may contain  any num ber o f bits from  0 up to  128 (16 octets). W hen the fa s t  select 
op tional user facility is requested, the call user data m ay contain any num ber o f  bits from  0 up to  1024 
(128 octets). The contents o f the field are passed unchanged.

4.2.2 Call connected packet

Figure 3/X .75 illustrates the form at o f a call connected  packet. S im ilarly to the call request packet, the call 
connected  packet contains:

— an address length field,
— an address field,
— a network utility length field,

— a netw ork utility field,
— a user facility length field,
— a user facility field, and
— a called user data  field.

The coding o f these fields is the sam e as that in the call request packet (see § 4.2.1 above). The address 
field may be empty. Bit 7 o f the G eneral Form at Identifier can be set to either 0 or 1.

The called user data field may only be included for calls in which the fa s t  select op tional user facility has 
been requested and may contain  any num ber o f bits from  0 up to 1024 (128 octets). The contents o f the field are 
passed unchanged.

4.2.3 Clear request packet

Figure 4/X .75 illustrates the form at o f a clear request packet.

4.2.3.1 Clearing cause fie ld

O ctet 4 is the clearing cause field and  contains the reason for the clearing o f the call.

The coding o f  the clearing cause field in a clear request packet is given in Table 14/X.75.
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ts

Bits

8 7 6 5 4 3 2 1

1 General form at identifier 
(see Note 1) Logical channel group num ber

1 Logical channel num ber

1 0 0 0
P acket type identifier 

0  1 1 1 1

1 Calling DTE address length Called DTE address length

15
(max.)

/
Called and calling DTEs ad d resses

1 0 0 Network utility length

63
(max.) Netw ork utilities

1 0 0 User facility length

6 3
(max.) User facilities

1 2 8
(max.)

Called user data 
(see Note 2)

N ote 1 -  Coded 0 D 0 1  (modulo 8) or 0 D 1 0  (modulo 128). D is the delivery confirmation bit.

N ote 2 -  This field will only be included where the called user data is returned in response to a call request packet in which the 
fast select optional user facility has been requested.

FIGURE 3/X.75 

Call connected packet format
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ts

Bits

8 7 6 5 4  3 2 1

1 General form at identifier 
(see Note 1) Logical channel group num ber

1 Logical channel num ber

1 0 0

)
Packet type identifier 

0  1 0  0  1 1

1 Clearing cause

1 Diagnostic code

1 Calling DTE ad d ress length Called DTE ad d ress length

15
(max.) Called and calling DTEs ad d resses

1 0 0 N etwork utility length

63
(max.) Network utilities

1 0 0 User facility length

63
(max.) User facilities

1 2 8  I Clear user data
(max.) I (see Note 2)

N ote 1 -  Coded 0001 (modulo 8) or 0010  (modulo 128).

N ote 2 — This field will only be included where the clear user data is returned in response to a call request packet in which the 
fa s t select optional user facility has been requested.

FIGURE 4/X.75 

Clear request packet format
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TABLE 14/X.75 

Coding of clearing cause field in a clear request packet

Clearing cause

Octet 4 
Bits

8 7 6 5 4 3 2 1

DTE originated ........................................................................................................... 0 0 0 0 0 0 0 0

Number b u s y ................................................................................................................ 0 0 0 0 0 0 0 1

Out o f order.................................................................................................................. 0 0 0 0 1 0 0 1

Remote procedure error ............................................................................................ 0 0 0 1 0 0 0 1

Reverse charging acceptance not subscribed.......................................................... 0 0 0 1 1 0 0 1

Incompatible destination .......................................................................................... 0 0 1 0 0 0 0 1

Fast select acceptance not subscribed ..................................................................... 0 0 1 0 1 0 0 1

Invalid facility request................................................................................................ 0 0 0 0 0 0 1 1

Access barred............................................................................................................... 0 0 0 0 1 0 1 1

Network congestion..................................................................................................... 0 0 0 0 0 1 0 1

Not obtainable............................................................................................................. 0 0 0 0 1 1 0 1

4.2.3.2 Diagnostic code fie ld

Octet 5 is the d iagnostic code field and  may contain  additional in form ation  on the reason for the clearing 
o f the call.

The contents o f  this field are passed unchanged. However, when the clear request is locally generated by 
an STE, the coding o f the diagnostic code field and its further conveyance by the receiving STE is for further 
study.

4.2.3.3 Other fie lds

The follow ing fields may follow the diagnostic code field:
— an address length field,
— an address field,

— a netw ork utility length field,
— a network utility field,

— a user facility length field,
— a user facility field, and
— a clear user data field.

4.2.3.3.1 Address length fie ld

This single octet field consists o f  field length indicators for the called and  calling DTE addresses. Bits 4, 3, 
2 and  1 indicate the length o f the called D TE address in semi-octets. Bits 8, 7, 6 and  5 indicate the length o f the 
calling DTE address in semi-octets. Each address length ind icator is binary  coded and  bit 1 or 5 is the low order 
b it o f the indicator.

Note — This field is coded with all Os. O ther codings are for further study.
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4.2.3.3.2 Address fie ld  

Note — Pending further study as indicated above, this field is not present.

4.2.3.3.3 Network utility length fie ld  

Bits 6 th rough 1 o f the octet following the address field
octets.

The netw ork utility length field is b inary  coded and bit 1 

Bits 8 and  7 o f this octet are unassigned and  set to 0.

4.2.3.3.4 Network utility fie ld

The netw ork utility field contains an integral num ber o f octets. The length o f this field depends on the 
utilities present. The m axim um  length o f the field is 63 octets.

The coding o f  the netw ork utility field is defined in § 5 below.

4.2.3.3.5 User fac ility  length fie ld

Bits 6, 5, 4, 3, 2, and  1 o f the octet following the netw ork utility field indicate the length o f the user 
facility field in octets. The user facility length ind icator is b inary  coded and  bit 1 is the low order bit o f the 
indicator.

Bits 8 and  7 o f  this octet are unassigned and set to 0.

Note — This field is coded with all Os. O ther codings are for fu rther study.

4.2.3.3.6 User fac ility  fie ld

Note — Pending further study indicated above, this field is not present.

4.2.3.3.7 Clear user data fie ld

For calls in which the fa s t  select op tional user facility has been requested, clear user d a ta  may be present, 
follow ing the user facility field. The clear user data field m ay contain  any num ber o f  bits from  0 up to 1024 
(128 octets). The contents o f the field are passed unchanged.

4.2.4 Clear confirmation packet

Figure 5/X .75 illustrates the form at o f the clear confirmation  packet.

Bits

8 7 6 5 4 3 2 1

General form at identifier 
(see Note) Logical channel group num ber

Logical channel num ber

0 0  0
Packet type  identifier 

1 0 1 1 1

FIGURE 5 /X .75  

Clear confirmation packet format

Note  -  C oded  0 0 0 1  (m od u lo  8) or 0 0 1 0  (m od u lo  128).

indicate the length o f the netw ork utility field in 

is the low o rder bit.
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4.3 Data and  interrupt packets

4.3.1 Data packet

Figures 6 /X .75 and 7/X .75 illustrate the form at o f the data  packets in the case o f m odulo 8 and 
m odulo  128 respectively.

Bits

8 7 6 5 4 3 2 1

1 General form at identifier 
Q D 0 1 Logical channel group num ber

2 Logical channel num ber

3 P(R) M PIS) 0

4 User data

D Delivery confirm ation
M More data indication
Q Qualifier

FIGURE 6 /X .75 

Data packet format (modulo 8)

Bits

8 7 6 ' 5 4  3 2 1

1
General form at identifier 

Q D 1 0
7 Logical channel group num ber

2 Logical channel num ber

3 PIS) 0

4 PIR) M

User da ta  j

D Delivery confirm ation bit 
M More data  bit 
Q Qualifier bit

FIGURE 7/X.75  

Data packet format (modulo 128)

4.3.1.1 Qualifier (Q) bit

Bit 8 in octet 1 is used for the qualifier (Q) bit.
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4.3.1.2 Delivery confirmation (D) bit

Bit 7 in octet 1 is the delivery confirmation (D) bit.
s.

4.3.1.3 Packet receive sequence number

In Figure 6 /X .75 bits 8, 7 and 6 o f octet 3 are used for indicating  the packet receive sequence
num ber P(R). P(R) is b inary  coded and bit 6 is the low order bit. In Figure 7/X .75 bits 2 through 8 o f octet 4 are
used for the packet receive sequence num ber and  bit 2 is the low order bit.

4.3.1.4 M ore data indication

In Figure 6 /X .75, bit 5 in octet 3 is used for the more data  indication . In Figure 7 /X .75, bit 1 in octet 4 is
used for the more data  indication (0 for no m ore data  and  1 for m ore data).

4.3.1.5 Packet send sequence number

In Figure 6 /X .75, bits 4, 3 and  2 o f octet 3 are used for indicating the packet send sequence num ber P(S). 
P(S) is b inary  coded and  bit 2 is the low order bit. In Figure 7 /X .75, bits 2 through 8 o f octet 3 are used for the 
packet send sequence num ber and  bit 2 is the low order bit.

4.3.1.6 User data fie ld

The bits follow ing octet 3 (m odulo 8) or octet 4 (m odulo 128) contain  user data.

4.3.2 Interrupt packet

Figure 8/X .75 illustrates the form at o f  the interrupt packet.

Bits

8 7 6 5 4 3 2 1

1 General form at identifier 
(see Note) Logical channel group num ber

2 Logical channel num ber

o Packet type identifier
0 0  1 0 0 0 1 1

4 Interrupt user data

Note -  Coded 0001 (modulo 8) or 0010  (modulo 128).

FIGURE 8/X.75 

Interrupt packet format

4.3.2.1 Interrupt user data fie ld

O ctet 4 contains in te rrup t user data.

4.3.3 Interrupt confirmation packet

Figure 9/X .75 illustrates the form at o f  the interrupt confirmation  packet.
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Note -  Coded 0001 (modulo 8) or 0010  (modulo 128).

FIGURE 9/X.75  

Interrupt confirmation packet format

i

4.4 Flow control and  reset packets

4.4.1 Receive ready (RR) packet

Figures 10/X.75 and 11 /X .75 illustrate the form at o f  receive ready packets in the case o f  m odulo 8 and 
m odulo  128 respectively.

Bits

8 7 6 5 4 3 2 1

1 

2 

3

FIGURE 10/X.75 

RR packet format (modulo 8)

4.4.1.1 Packet receive sequence num ber

In Figure 10/X .75, bits 8, 7, and 6 o f  octet 3 are used for ind icating  the packet receive sequence 
num ber P(R). P(R) is binary  coded and  bit 6 is the low order bit. In F igure 11/X .75, bits 2 th rough 8 o f octet 4 
are used for the packet receive sequence num ber and  bit 2 is the low o rder bit.

4.4.2 Receive not ready (R N R ) packet

Figures 12 /X .75 and 13/X.75 illustrate the form at o f receive not ready packets in the case o f  m odulo  8 and 
m odulo  128 respectively.

Bits

8 7 6 5 4  3 2 1

General form at identifier 
0  0  0  1 Logical channel group num ber

Logical channel num ber

P(R)
Packet type  identifier 

0  0  0  0  1

General format identifier
(see Note) Logical channel group number

Logical channel num ber

Packet type  identifier 
0 O
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Bits

5 4 3 2 1

1 0
General form at identifier 

0  1 0 Logical channel group num ber

2 Logical channel num ber

Packet type identifiero 0 0 0 0 0 0 0 1

4 P(R) 0

FIGURE 11/X .75  

RR packet format (modulo 128)

Bits

8 7 6 5 4  3 2 1

General form at identifier 
0  0  0  1 Logical channel group num ber

Logical channel num ber

P(R) Packet ty p e  identifier 
0  0  1 0  1

FIGURE 12/X .75  

RNR packet format (modulo 8)

Bits

8 7 6 5 4 3 2 1

1 0
General form at identifier 

0  1 0 Logical channel group num ber

2 Logical channel num ber

3 Packet type identifier
0 0 0 0 0 1 0 1

4 P(R) 0

FIGURE 13/X .75  

RNR packet format (m odulo 128)
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In Figure 12 /X .75, bits 8, 7 and  6 o f  octet 3 are used for indicating  the packet receive sequence 
num ber P(R). P(R) is b inary  coded and  bit 6 is the low order bit. In Figure 13/X .75, bits 2 through 8 o f octet 4 
are used for the packet receive sequence num ber and  bit 2 is the low order bit.

4.4.3 Reset request packet

Figure 14/X.75 illustrates the form at o f the reset request packet.

Bits

4.4.2.1 Packet receive sequence number

8 7 6 5 4 3 2 1

1 General form at identifier 
(see Note) Logical channel group num ber

2 Logical channel num ber

Packet type identifier
o O 0  0 1 1 O 1 1

4 R esetting cause

5 Diagnostic code

Note -  Coded 0001 (modulo. 8) or 0010  (modulo 128).

FIGURE 14/X.75 

Reset request packet format

4.4.3.1 Resetting cause field

Octet 4 is' the resetting cause field and  contains the reason for the reset.

The coding o f the resetting cause Field in a reset request packet is given in Table 15/X.75.

TABLE 15/X.75 

Coding of resetting cause field in reset request packet

Resetting cause

Octet 4 
Bits

8 7 6 5 4 3 2 1

DTE originated ............................................................................................................ 0 0 0 0 0 0 0 0

Out o f order (see N o te ) .............................................................................................. 0 0 0 0 0 0 0 1

Remote procedure error ............................................................................................ 0 0 0 0 0 0 1 1

Network congestion..................................................................................................... 0 0 0 0 0 1 1 1

Remote DTE operational (see N o te ) ....................................................................... 0 0 0 0 1 0 0 1

Network operational................................................................................................... 0 0 0 0 1 1 1 1

Incompatible destination .......................................................................................... 0 0 1 0 0 0 0 1

Note -  Applicability is for further study.
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O ctet 5 is the d iagnostic code field and  may contain additional in form ation  on the reason for the reset.

The contents o f this field are passed unchanged. However, when the reset request is locally generated  by 
an STE the coding o f the d iagnostic code field and its further conveyance by the receiving STE is for further 
study.

4.4.4 Reset confirmation packet

Figure 15/X.75 illustrates the form at o f the reset confirmation  packet.

Bits

4.4.3.2 Diagnostic code field

General form at identifier 
(see Note) Logical channel group num ber

Logical channel num ber

Packet type identifier 
1 1

Note -  Coded 0001 (modulo 8) or 0010  (modulo 128).

FIGURE 15/X.75 

Reset confirmation packet format

4.5 Restart packets

4.5.1 Restart request packet

Figure 16/X.75 illustrates the form at o f the restart request packet. Bits 4, 3, 2 and 1 o f the first octet and 
all bits o f the second octet are set to 0.

Bits

8 7 6 5 4 3 2 1

1 General form at identifier 
(see Note) 0 0 0 0

2 0 0 0 0 0 0 0 0

Packet type identifiero 1 1 1 1 1 0 1 1

4 Restarting cause

5 Diagnostic code

FIGURE 16/X.75 

Restart request packet format

Note  -  C oded  0 0 0 1  (m od u lo  8) or 0 0 1 0  (m od u lo  128).
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O ctet 4 is the restarting cause field and contains the reason for the restart.

The coding o f the restarting cause field in the restart request packets is given in Table 16 /X .75.

TABLE 16/X.75 

Coding o f restarting cause field in restart request packet

4.5.1.1 Restarting cause field

Restarting cause

Octet 4 
Bits

8 7 6 5 4 3 2 1

Network congestion..................................................................................................... 0 0 0 0 0 0 1 1

Network operational................................................................................................... 0 0 0 0 0 1 1 1

4.5.1.2 Diagnostic code fie ld

O ctet 5 is the d iagnostic code field and  may contain  additional in form ation  on the reason for the restart.

The bits o f  the diagnostic code field are all set to 0 when no specific reason for the restart is supplied. 
O ther values are not specified at this time.

4.5.2 Restart confirmation packet

Figure 17/X.75 illustrates the form at o f the restart confirmation  packet. Bits 4, 3, 2 and 1 o f  the first octet 
and  all bits o f the second octet are set to 0.

Bits

8 7 6 ,5 4 3 2 1

1 General form at identifier 
(see Note) 0 0 0 0

2 0 0  0 0 0 0 0 0

3 1
-

1 1
Packet type identifier 

1 1 1 1 1

Note -  Coded 0001 (modulo 8) or 00 1 0  (modulo 128).

FIGURE 17/X.75 

Restart confirmation packet format

5 Procedures and formats for user facilities and network utilities

5.1 Description o f  optional user facilities

User facilities signalled in the user facility field are described in the R ecom m endation cited in [10]. User 
facilities are conveyed through an STE which m ay exam ine and  store them.
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5.2 Formats fo r  optional user facilities

The form ats for op tional user facilities are described in the R ecom m endation cited in [11].

5.3 Procedures fo r  network utilities

The netw ork utility field is a netw ork adm inistrative signalling m echanism  in the call request, call 
connected  and  clear request packets. The netw ork utility field com plem ents the user facility field and serves to 
separate user service signalling from  netw ork adm inistrative signalling. The request for a service th rough an 
optional user facility m ay, in certain  instances, require the use o f a netw ork utility.

5.3.1 Transit network identification

The transit network identification  is a netw ork utility used to nam e a transit netw ork contro lling  a portion  
o f  the (perhaps partially  established) irtual circuit. A transit network is identified by the first four digits o f the
in ternational data num ber.

A transit network identification is always present in the call request packet for each transit netw ork 
contro lling  the virtual circuit up  to this po in t o f call set-up. W hen m ore than  one transit netw ork is identified, the 
o rder o f identification  in the netw ork utility field is identical to the o rder o f  traversal o f transit netw orks 
follow ing the path  being established from  the calling D TE to the destination  network.

A transit network identification  is always present for each transit netw ork in the call connected  packet, or 
the clear request packet issued as a direct response to the call request packet by the called D TE. W hen there is 
m ore than  one transit netw ork, the identification  order in the netw ork utility field is identical to the o rder o f 
traversal o f transit netw orks follow ing the path  established from  the calling to called DTE.

Note — In the event o f  clearing by the network(s) or STE(s), the presence o f this u tility  in the clear 
request packet is for further study.

5.3.2 Call identifier

The call identifier is a netw ork utility which is always present in the call request packet. The call identifier 
param eter is established by the orig inating  netw ork and  is an identifying nam e for each v irtual circuit established. 
The call identifier when used in conjunction  with the calling D TE address, uniquely identifies the v irtual call. The 
uniqueness is only guaran teed  over a period o f  time. The duration  o f this tim e period  is for further study.

The use o f the call identifier in the call connected  and  in the clear request packets is for fu rther study.

5.3.3 Throughput class indication

The throughput class indication is a netw ork utility tha t can be used by any STE for specifying the 
th roughpu t classes applying to  th a t call.

5.3.3.1 The STE associated with the virtual call originating  netw ork m ay request in the throughput class indication  
utility o f the call request packet the th roughpu t class values selected at the calling D T E /D C E  in terface (however, 
see also § 5.3.3.2).

Any transit STE may also request th roughpu t class values in the throughput class indication  u tility  o f  the 
call request packet.

If  particu lar th roughpu t classes are no t explicitly requested, the STE is assum ed to  request the default 
th roughpu t class values agreed between both A dm inistrations.

5.3.3.2 Any STE, including the STEs associated with the virtual call orig inating  and  destination  netw orks, may 
reduce the th roughpu t class values requested for the call.

Thus, the STE associated with the virtual call destination  netw ork will be indicated  by the th roughpu t 
classes from  which the negotiation  m ay start with the called DTE.

If  reducing the th roughpu t class values, d ifferent criteria can be envisaged by the STE. The STE should 
consider the packet sizes, the w indow  sizes and the th roughpu t classes tha t it can support at a given tim e. The 
STE m ay also consider the STE resources available and the th roughpu t classes requested for th a t call. The STEs 
associated with the virtual call orig inating  and  destination  netw orks m ay also consider the flow contro l param eters 
used at the D T E /D C E  interface.
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5.3.3.3 W hen the called DTE has accepted the call, the STE associated with the virtual call destination  network 
may confirm  in the throughput class indication utility o f the call connected packet the th roughput class values that 
finally apply  to the virtual call follow ing the negotiation with the called DTE.

Any transit STE may also confirm  throughpu t class values in the throughput class indication utility o f the 
call connected  packet.

If particular th roughput classes are not explicitly confirm ed, STE-Y is assum ed to confirm  the default 
th roughpu t class values agreed between both A dm inistrations.

If  an STE detects that a th roughpu t class value finally applying to the call is higher than the one 
requested, it should clear the call with an indication  o f network congestion.

The STE should not alter the th roughput class values received in a call connected  packet.

5.3.3.4 The throughput class indication utility should not be present in the clear request packet.

No indication o f throughput classes should be present in the user facility field o f the call request, call 
connected  and  clear request packets.

5.3.4 Window size indication

The window size indication is a netw ork utility tha t can be used by any STE for negotiating the w indow  
sizes on a specified logical channel at the STE X /Y  interface for each direction o f transm ission.

5.3.4.1 W hen using the window size indication  utility in the call request packet, STE-X requests particu lar w indow  
sizes to be used at the STE X /Y  interface for that call.

If particu lar w indow  sizes are not explicitly requested, STE-X is assum ed to request the default values for 
tha t call, tha t is either the standard  value o f 2 or other values agreed between bo th  A dm inistrations.

5.3.4.2 W hen using the window size indication utility in the call connected  packet, STE-Y confirm s the w indow  
sizes finally applying at the STE X /Y  in terface to that call.

If  particu lar w indow  sizes are not explicitly confirm ed, STE-Y is assum ed to confirm  the default values as 
finally applying to that call.

Each finally applying value should be in the range from  the value requested by STE-X or assum ed as a 
default value to the standard  2 value (both inclusive). I f  an STE detects tha t a value finally applying to tha t call is 
out o f this range, it should clear the call with an indication  o f network congestion.

If  altering the w indow  size values, d ifferent criteria can be envisaged by the STE. The STE should consider 
the packet sizes, w indow  sizes and  the th roughpu t classes that it can support at a given time. The STE m ay also 
consider the STE resources available and the th roughpu t classes requested for that call. The STEs associated with 
the virtual call originating  and  destination netw orks may also consider the flow contro l param eters used at the 
D T E /D C E  interface.

5.3.4.3 The window size indication utility should not be present in the clear request packet.

N o indication o f window sizes should be present in the user facility field o f the call request, call connected, 
and  clear request packets.

5.3.5 Packet size indication

The packet size indication is a netw ork utility that can be used by any STE for negotiating the m axim um  
data  field length o f data  packets on a specified logical channel at the STE X /Y  in terface for each direction o f 
data  transm ission.
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5.3.5.1 W hen using the packet size indication utility in the call request packet, STE-X requests the m axim um  data 
field lengths to be used at the STE X /Y  interface for that call.

If particu lar data field lengths are not explicitly requested, STE-X is assum ed to request default values for 
tha t call, tha t is either the standard  value o f 128 octets or o ther values agreed between both A dm inistrations.

5.3.5.2 W hen using the packet size indication utility in the call connected  packet, STE-Y confirm s the data  field 
lengths finally applying at the STE X /Y  interface for that call.

If particu lar data field lengths are not explicitly confirm ed, STE-Y is assum ed to confirm  the default 
values as finally applying to that call.

Each finally applying value should be in the range from  the value requested by STE-X to the standard  
128 value (both inclusive). If an STE detects that a value finally applying to that call is out o f this range, it should 
clear the call with an indication  o f network congestion.

5.3.5.3 If altering the data  field length values, different criteria can be envisaged by the STE. The STE should 
consider the packet sizes, the w indow sizes and  the th roughput classes that it can support at a given tim e. The 
STE may also consider the STE resources available and  the th roughpu t classes requested for tha t call. The STEs 
associated with the virtual call originating  and  destination  netw orks may also consider the flow contro l param eters 
used at the D T E /D C E  interface.

5.3.5.4 The packet size indication  utility should not be present in the clear request packet.

No indication  o f packet sizes should be present in the user facility field o f the call request, call connected  
and  clear request packets.

5.3.6 Fast select indication

The fa s t  select indication is a network utility used for indicating tha t the fa s t select user facility applies to 
that call. The use o f this netw ork utility at the STE X /Y  interface is subject to a bilateral agreem ent between 
A dm inistrations.

Note — The presence or absence o f this utility at an STE X /Y  in terface im plies that transit netw orks may 
need to take account o f the presence o f the fa s t select utility when choosing an ongoing route during  the 
establishm ent o f a virtual call.

When using the fa s t  select indication utility in the call request packet, the STE indicates that the fa s t  select
facility applies to tha t call, w ith the corresponding packet form ats as described in § 4.

W hen restriction on response is indicated in such a call request packet, the corresponding  STE is perm itted  
to  issue as a direct response to this packet a clear request packet with a clear user da ta  field o f up  to 128 octets, 
and  is not authorized to send a call connected  packet.

W hen no restriction on response is indicated in such a call request packet, the co rresponding  STE is 
perm itted to issue as a direct response to this packet a call connected  packet with a called user da ta  field o f  up to 
128 octets or a clear request packet with a clear user data field o f up to 128 octets.

No indication  o f fa s t  select should be present in the user facility field o f the call request, call connected  and
clear request packets.

Note — The fa s t  select indication utility should not be present in the call connected  and  clear request
packets.

5.3.7 Closed user group indication

The closed user group indication is a network utility used for enabling  the establishm ent o f virtual calls by
D TEs which are m em bers o f in ternational closed user groups. The use o f this netw ork utility at the STE X /Y
interface is subject to a bilateral agreem ent between A dm inistrations.

W hen using the closed user group indication utility in the call request packet, the STE indicates tha t the
in ternational virtual call is requested on the basis o f valid in ternational closed user group m em bership. The
network o f the calling DTE supplies the relevant in ternational interlock code.
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The STE should not alter the closed user group indication  received in a call request packet.

O nly one o f the closed user group indication and  the closed user group with outgoing access indication 
u tilities may be present in a call request packet.

N o indication o f closed user group should be present in the user facility field o f the call request, call 
connected  and  clear request packets.

Note  — The closed user group indication  utility should not be present in the call connected  and  clear 
request packets.

5.3.8 Closed user group with outgoing access indication

The closed user group with outgoing access indication  is a network utility used for enabling the establish­
m ent o f virtual calls by DTEs which are m em bers o f in ternational closed user groups. The use o f this netw ork 
utility at the STE X /Y  interface is subject to a bilateral agreem ent between A dm inistrations.

W hen using the closed user group with outgoing access indication utility in the call request packet, the STE 
indicates that the in ternational virtual call is requested on the basis o f valid in ternational closed user group 
m em bership. In addition the STE signals an associated outgoing access capability. The netw ork o f  the 
calling D TE supplies the relevant in ternational interlock code.

The STE should not alter the closed user group with outgoing access indication  received in a call request
packet.

O nly one o f the closed user group indication  and  the closed user group with outgoing access indication  
utilities may be present in a call request packet.

N o indication  o f closed user group with outgoing access should be present in the user facility field o f the 
call request, call connected  and  clear request packets.

Note — The closed user group with outgoing access utility should no t be present in the call connected  and 
clear request packets.

5.3.9 Reverse charging indication

The reverse charging indication is a netw ork utility used for enabling  virtual calls to be established 
in ternationally , when the reverse charging facility applies. The use o f this netw ork utility at the STE X /Y  interface 
is subject to  a bilateral agreem ent between A dm inistrations.

W hen using the reverse charging indication utility in the call request packet, STE-X indicates a request for 
reverse charging to apply to the call.

In the absence o f the reverse charging indication utility, STE-X is assum ed not to  request reverse charging 
for that call.

The reverse charging indication utility should not be present in the call connected  and  the clear request 
packets.

N o indication o f reverse charging should be present in the user facility field o f the call request, call 
connected  and clear request packets.

5.3.10 Traffic class indication (for further study)

The traffic class utility indicates a service category for the virtual circuit being established. The traffic class 
signals service in form ation (e.g., term inal, facsimile, m aintenance) necessary for adm inistering the call. Though 
their use is beyond the scope o f this R ecom m endation, traffic class m ay have routing, ta riff  and  other 
im plications. The need for and  definition o f traffic classes are for further study.

5.3.11 Estim ated transit delay (for further study)

The estim ated transit delay is a netw ork utility that signals the transit delay o f the virtual circuit. Packet 
delays occur at all points along the path o f a virtual circuit. Some networks, such as those with a single node, will 
have sm all transit delays while others will have delays com parable to those o f satellite channels. The use o f 
satellite channels between STEs and  their use in ternally  by som e netw orks will cause additional delays to  the 
v irtual circuit. Thus, in o rder to determ ine expected perform ance, all sources o f delay m ust be measured.

T he procedures and use o f the estim ated transit delay are for further study.
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5.3.12 Tariffs (for fu rther study)

5.3.13 Utility marker

The utility marker, consisting o f a single octet pair, is used to separate X.75 utilities, as defined under § 5 
here, from  non-X.75 utilities th a t may be agreed bilaterally  by the A dm inistrations. The use o f  this utility m arker 
at the STE X /Y  interface is subject to a b ilateral agreem ent between A dm inistrations.

5.4 Formats fo r  network utilities

5.4.1 General

The network utility field is present in all call request and call connected  packets, and m ay be present in 
clear request packets, exchanged between STEs.

The utility field contains a num ber o f utility elements. Each utility elem ent consists o f  a utility code 
follow ed by a utility param eter.

If m ultiple instances o f a utility param eter are required in the utility field, such as the transit network 
identification , this in form ation will be presented in m ultiple utility elem ents with an identical utility code.

The utility codes are divided into four classes, by the use o f bits 7 and 8, in order to  specify utility 
param eters consisting o f 1, 2, 3 or a variable num ber o f octets. The general class coding is shown in 
Table 17/X.75.

TABLE 17/X.75 

General class coding for network utility field

8 7

Utility code field 
Bits

6 5 4 3 2 1

Class A 0 0 X X X X X X for single octet parameter field
Class B 0 1 X X X X X X for double octet parameter field
Class C 1 0 X X X X X X for triple octet parameter field
Class D 1 1 X X X X X X for variable length parameter field

Note -  A  bit which is indicated as X may be set to either 0 or 1 as discussed in the text.

For class D, the octet follow ing the utility code indicates the length, in octets, o f the utility param eter. The 
utility param eter length is binary  encoded and  bit 1 is the low order bit. The m axim um  length o f utility  param eter 
field for class D cannot exceed 61 octets due to the m axim um  length o f the netw ork utility field.

The utility coded field is binary  coded and, w ithout extension, provides for a m axim um  o f 64 utility  codes 
for classes A, B and  C and 63 utility codes for class D giving a total o f 255 utility codes (see Figure 18/X.75).

U tility code 11111111 is reserved for extension o f the utility code. The octet follow ing this octet indicates 
an extended utility code having the form at A, B, C or D as defined in Figure 18/X.75. R epetition o f  utility 
code 11111111 is perm itted and thus additional extensions result.

The specific coding o f the utility param eter field is dependent on the utility being requested.
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C lass A Class C

Bits Bits

8 7 6 5 4  3 2 1 8 7 6 5 4  3 2 1

0 0 X X X X X X 0 1 0 X X X X X X

Utility param eter 
field

1
2
3

__
Utility param eter 

field __

Class B Class D

Bits Bits

8 7 6 5 4  3 2 1 8 7 6 5 4  3 2 1

0 1 X X X X X X 0 1 1 X X X X X X

— Utility param eter 
field

— 1 Utility param eter 
length

2

62
(max.)

----
Utility param eter 

field —

FIGURE 18/X.75 

Utility code general formats

5.4.2 Coding o f  utility code fie ld

The coding o f the utility code field is given in Table 18/X.75.

Utility codings are the sam e for call request, call connected  and  clear request packets.

5.4.3 Coding o f  utility param eter fie ld

5.4.3.1 Coding o f  transit network identification utility param eter

Each digit o f the first four digits o f the in ternational data  num ber is coded in a sem i-octet in b inary  coded 
decim al with bit 5 or 1 being the low order bit o f the digit. The high order digit is coded into bits 8 to 5 o f the 
first octet o f  the param eter.

5.4.3.2 Coding o f  the call identifier utility param eter

The call identifier consists o f 24 bits o f b inary data.

5.4.3.3 Coding o f  throughput class indication utility parameter

The throughput class for transm ission from  the calling STE is indicated  in bits 4, 3, 2 and 1. The 
th roughpu t class for transm ission from  the called STE is indicated in bits 8, 7, 6 and 5.

The four bits indicating  each th roughput class are b inary coded and  correspond to th roughpu t classes as 
indicated.
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T A B L E  1 8 /X .7 5

C od in g  o f  the utility  cod e  field

Utility code 8 7 6
Bits 

5 4 3 2 1

Transit network identification 0 1 0 0 0 0 0 1

Call identifier 1 0 0 0 0 0 0 1

Throughput class indication 0 0 0 0 0 0 1 0

Window size indication 0 1 0 0 0 0 1 1

Packet size indication 0 1 0 0 0 0 1 0

Fast select and/or Reverse charging indication 0 0 0 0 0 0 0 1

Closed user group indication 1 1 0 0 0 0 1 1

Closed user group with outgoing access indication 1 1 0 0 0 1 1 1

Traffic class indication 0 0 0 0 0 0 1 1

Estimated transit delay
(see Note)

Tariffs

Utility marker 0 0 0 0 0 0 0 0

Note -  The coding is for further study.

TABLE 19/X.75

Bit: 4 3 2 1 Throughput classor
Bit: 8 7 6 5 (bit/s)

0 0 0 0 Reserved
0 . 0 0 1 Reserved
0 0 1 0 Reserved
0 0 1 1 75
0 1 0 0 150
0 1 0 1 300
0 1 1 0 600
0 1 1 1 1 200
1 0 0 0 2 400
1 0 0 1 4 800
1 0 1 0 9 600
1 0 1 1 19 200
1 1 0 0 48 000
1 1 0 1 Reserved
1 1 1 0 Reserved
1 1 1 1 Reserved
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5.4.3.4 Coding o f  window size indication utility param eter

The w indow size for the direction o f transm ission from  the called STE is indicated in bits 7 to 1 o f the 
first octet. The w indow  size for the direction o f transm ission from  the calling STE is indicated in bits 7 to 1 o f the 
second octet. Bit 1 is the least significant bit. Bit 8 o f each octet is unassigned and set to 0. Each w indow  size 
value is binary  encoded.

The range o f  w indow size values allowed at the STE X /Y  interface is subject to a bilateral agreem ent 
between A dm inistrations. W indow sizes of 8 to 127 are only valid for calls which em ploy extended num bering.

5.4.3.5 Coding o f  packet size indication utility param eter

The m axim um  user data field length for the direction o f transm ission from  the called STE is indicated  in 
bits 4 to 1 o f the first octet. The m axim um  user data  field length for the direction o f transm ission from  the 
calling STE is indicated in bits 4 to 1 o f the second octet. Bits 8 to 5 o f both octets are unassigned and  set to  0.

The four bits indicating each m axim um  user data  field length are binary  encoded and express the 
logarithm  to base 2 o f the m axim um  num ber o f octets o f the data  field o f data packets. Bit 1 is the least 
significant bit.

The m axim um  user data field length values allow ed at the . STE X /Y  interface are subject to a bilateral 
agreem ent between A dm inistrations; however all A dm inistrations will allow 128 octets.

5.4.3.6 Coding o f  fa s t  select an d /o r  reverse charging indication utility param eter

Bit: 8 7 6 5 4 3 2 1

C ode: X Y U U U U U Z

U =  U nassigned and set to 0,

X =  0 and  Y =  0 or 1 for fa s t  select not requested,

X =  1 and Y =  0 for fa s t select requested with no restriction on response,

X =  1 and Y =  1 for fa s t select requested with restriction on response,

Z =  0 for reverse charging not requested, and 

Z =  1 for reverse charging requested.

5.4.3.7 Coding o f  closed user group code and closed user group code with outgoing access: utility param eter length 
and utility parameter

5.4.3.7.1 Utility param eter length

Bit: 8 7 6 5 4 3 2 1

C ode: 0 0 0 0 0 1 0 0

5.4.3.7.2 Utility param eter

The in ternational in terlock code is contained in the utility param eter field and  consists o f four octets.

The first two octets consist o f the four D N IC  digits contained in the in ternational interlock code. Each
digit is coded in a sem i-octet in b inary coded decim al with bit 5 o r 1 being the low order bit o f the digit. The high
order digit is coded into bits 8 to 5 o f the first octet o f the param eter.

The rem aining two octets contain the rem aining 16 bits o f the in ternational interlock code, encoded with 
bit 8 o f the third param eter octet as the high order bit.

5.4.3.8 Coding o f  traffic class indication utility param eter

The coding o f the traffic class param eter is for further study.

5.4.3.9 Coding o f  estim ated transit delay utility param eter

The coding o f the estim ated transit delay utility is for further study.
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5.4.3.10 Coding o f  the tariffs utility param eter

The coding o f the tariffs utility is for further study.

5.4.3.11 Coding o f  the utility m arker utility parameter

Bit: 7 6 5 4 3 2 1

C ode: 0 0 0 0 0 0 0 0

A N N E X  A 

(to R ecom m endation X.75)

Definition of symbols for Annexes B, C  and D

A.l General

This A nnex contains the definitions for the symbols to be used in A nnexes B, C and  D. A nnex B defines 
the states o f  the X /Y  interface and the transitions between states in the norm al case, while A nnex C contains the 
full definition o f actions, if  any, to be taken on the receipt o f packets by an STE. A nnex D describes the actions 
taken  by the STE on tim e-outs, if  any, in the packet level.

A.2 Sym bol definition o f  the state diagrams

Responsibility for 
th e  transition

Packet transferred

CCITT-19172

Note 1 -  Each state is represented by an ellipse wherein the state name and number are indicated.

Note 2 -  Each state transition is represented by an arrow. The responsibility for the transition (STE-X or STE-Y) and the pack< 
that has been transferred are indicated beside that arrow.

FIGURE A-1/X.75  

Symbol definition of the state diagrams
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For the sake o f clarity, the norm al procedure at the interface is described in a num ber o f small state 
diagram s. In order to describe the norm alprocedure fully it is necessary to  allocate a priority  to the d ifferent 
figures and  to relate a higher o rder diagram  with a lower one. This has been done by the following m eans:

— The Figures are arranged in order o f priority  with Figure A -2/X .75 (restart) having the highest priority  
and subsequent figures having lower priority. Priority m eans that when a packet belonging to a higher 
order diagram  is transferred , that diagram  is applicable and  the lower order one is not.

— The relation with a state in a lower order diagram  is given by including that state inside an ellipse in 
the higher order diagram .

A.4 Sym bol definition o f  the action tables

The entries given in Tables C-1/X .75 to C -5/X .75 and  D -1/X .75 (see Annexes C and D) indicate the
action , if any, to be taken by an STE on receipt o f any kind o f packet, and the state the STE enters, which is
given in parenthesis, following the action taken.

A.3 Order definition o f  the state diagrams

ANNEX B 

(to Recommendation X.75)

State diagrams for the packet level interface for a logical channel between STEs

Data, interrupt, 
flow control, 
re set, call or clear

R estart request 
(see Note)

R estart request 
(see Note)

• Data, interrupt, 
flow control, 
reset, call or clear

CCITT-19180

Note -  This transition may take place after time-out T30.

FIGURE B-1/X.75 

Diagram of states for the transfer o f restart packets
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STE-Y

a) Transfer o f call establishment packets

Clear request Clear req u est

Call connected , 
d a ta , interrupt, 
flow control or 

re set

STE-X

Clear confirm ation 
or clear request

Clear confirm ation 
or clear req u est

Call co n n ec ted , 
d a ta , interrupt, 
flow control or 

re se t

CCITT-19200

b) Transfer o f call clearing packets

Note 1 -  STE-X/Y shall issue a clear request packet and proceed to states p6/p7. 

Note 2 -  This transition may take place after time-out T33.

FIGURE B-2/X.75

State diagrams for the transfer o f call establishment and call clearing packets within the packet level ready (r l) state
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CCITT-19180

Note -  This transition may take place after time-out T32.

FIGURE B -3/X .75

Diagram o f states for the transfer o f reset packets within the data transfer (p4) state
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Data or 
flow control

Data or 
flow control

FIGURE B-4/X.75

Diagram o f states for the transfer o f data, flow control and interrupt packets within the flow  control ready (d l)  state
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A N N E X  C

(to R ecom m endation X.75)

Actions taken by the STE on receipt of packets in 
a given state of the packet level X /Y  interface

Note  — Actions are specified for STE-Y only. STE-X should follow the same procedure.

TABLE C-1/X.75 

Action taken by STE-Y en receipt of packets

■— ,_____  State o f the interface
“— as perceived 

— — by STE-Y
Packet " ---------
received by STE-Y ----------

Any state

Any packet with unassigned logical 
channel

DISCARDAny packet with less than 
2 octets

Any packet with an incorrect general 
format identifier

Any packet with correct general format identifier and 
assigned logical channel (see Table C-2/X.75)

DISCARD: STE-Y discards the received packet and takes no subsequent action.
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TABLE C-2/X.75 

Action taken by STE-Y on receipt of packets in a given state: restart

State o f the interface
'—-------------  as perceived

Packet ' '— by STE-Y 
received by STE-Y " '—------------

Packet
level
ready

rl

STE-X
restart
request

r2

STE-Y
restart
request

r3

Restart request NORMAL
(r'2)

DISCARD
(r2)

NORMAL
(rl)

Restart confirmation ERROR
(r3)

ERROR (r3) 
(see 

Note 1)

NORMAL
(rl)

Data, interrupt, flow control, reset, 
call set-up or clear

Restart request or confirmation with bit 1 to 4 o f octet 1 
or bit 1 to 8 o f octet 2 #  0

(see
Table

C-3/X.75)

ERROR (r3) 
(see 

Note 1)

DISCARD
(r3)

Packet having a packet type identifier which is shorter than 1 octet 
or is incompatible with the ones defined in § 4 o f the text

NORMAL: The action taken by STE-Y follows the normal procedures as defined in § 3 o f the text (see Note 2).

DISCARD: STE-Y discards the received packet and takes no subsequent action.

ERROR: STE-Y discards the received packet and indicates restarting with network congestion cause.

Note 1 — If STE-Y issues a restart request packet as a result o f an error condition in state r2, it should eventually consider the 
interface to be in the packet level ready state (rl).

Note 2 — If the received packet exceeds the maximum permitted length, the ERROR procedure is invoked.
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Action taken by STE-Y on receipt o f packets specifying an assigned logical channel in a given state:
call establishment and clearing

TABLE C-3/X.75

State o f the interface 
as perceived 

by STE-Y

Packet
received v . 
by STE-Y

Packet level ready rl

Ready

Pi

STE-X
call

request

p2

STE-Y
call

request

p3

Data
transfer

p4

STE-X
clear

request

p6

STE-Y
clear

request

p7

Call request NORMAL
(P2)

ERROR
(P7)

ERROR
(P7)

ERROR
(p7)

ERROR (p7) 
(see Note 1)

ERROR
(p7)

Call connected ERROR
(P7)

ERROR
(P7)

NORMAL (p4) 
(see Note 2)

ERROR ‘ 
(p7)

ERROR (p7) 
(see Note 1)

DISCARD
(p7)

Clear request NORMAL
(P6)

NORMAL
(P6)

NORMAL
(p6)

NORMAL
(P6)

DISCARD
(P6)

NORMAL
(PD

Clear confirmation DISCARD
(Pi)

ERROR
(P7)

ERROR
(p7)

ERROR
(p7)

ERROR (p7) 
(see Note 1)

NORMAL
(Pi)

Data, interrupt, flow control or 
reset

Restart request or confirmation 
with bit 1 to 4 of octet 1 or 
bit 1 to 8 o f octet 2 j= 0 ERROR

(p7)

(see
Table

C-4/X.75)

ERROR
(p7)

(see Note 1)

DISCARD
(p7)

Packet having a packet type 
identifier which is shorter than 
1 octet or is incompatible with 
the ones defined in § 4 of the 
text

NORMAL: The action taken by STE-Y follows the normal procedures as defined in § 3 o f the text (see Note 3).

DISCARD: STE-Y discards the received packet and takes no subsequent action.

ERROR: STE-Y discards the received packet and indicates clearing with network congestion cause.

Note 1 -  If STE-Y issues a clear request packet as a result of an error condition in state p6, it should eventually consider the interface 
to be in the ready state (pi).

Note 2 -  The ERROR (p7) procedure is invoked if STE-Y receives a call connected packet in response to a call request packet 
from STE-Y requesting the fast select facility with restriction on response.

Note 3 -  If the received packet exceeds the maximum permitted length, the ERROR procedure is invoked.
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A ction taken by STE-Y on receipt o f packets specifying an assigned logical channel in a given state: reset

TABLE C-4/X.75

State of the interface 
as perceived 

by STE-Y

Packet
received by STE-Y 'v— .

Data transfer p4

Flow
control
ready

dl

STE-X
reset

request

d2

STE-Y
reset

request

d3

Reset request NORMAL
(d2)

DISCARD
(d2)

NORMAL
(dl)

Reset confirmation ERROR
(d3)

ERROR
(d3)

NORMAL
(dl)

Data, interrupt or flow control (see Table 
C-5/X.75)

ERROR
(d3)

DISCARD
(d3)

Restart request or confirmation with bit 1 to 4 o f octet 1 or 
bit 1 to 8 o f octet 2 ^ 0 ERROR

(d3)
ERROR (d3) 

(see 
Note 1)

DISCARD
(d3)

Packet having a packet type identifier which is shorter than 1 octet 
or is incompatible with the ones defined in § 4 o f the text

NORM AL: The action taken by STE-Y follows the normal procedures as defined in § 3 o f the text (see Note 2).

DISCARD: STE-Y discards the received packet and takes no subsequent action.

ERROR: STE-Y discards the received packet and indicates resetting with network congestion cause.

Note 1 -  If STE-Y issues a reset request packet as a result of an error condition in state d2, it should eventually consider the interface 
to be in the flow  control ready state (dl).

Note 2 -  If the received packet exceeds the maximum permitted length, the ERROR procedure is invoked.
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TABLE C-5/X.75

Action taken by STE-Y on receipt o f packets specifying an assigned logical channel in a given state:
data, interrupt or flow control

State o f the interface 
as perceived 

by STE-Y

Packet —-v. 
received by STE-Y —

Flow control ready dl

Not
interrupted

il

STE-X
interrupt
request

\2

STE-Y
interrupt
request

i3

STE-X and Y 
interrupt 
request

i4

Interrupt
NORMAL

(i2)
DISCARD 02) 

or
ERROR (d3) 
(see Note 1)

NORMAL
04)

DISCARD 04) 
or

ERROR (d3) 
(see Note 1)

Interrupt confirmation DISCARD
01)

DISCARD
02)

NORMAL
01)

NORMAL
02)

Data with M or Q bit violation, out of sequence P(S), 
or P(S) outside of window

Data or flow control with invalid P(R)

A first data packet after entering state dl 
with P(S) f  0

ERROR
(d3)

ERROR
(d3)

ERROR
(d3)

ERROR
(d3)

When modulo 128 numbering is used, a flow control 
or data packet with octet 4 shorter than 1 octet

Valid data or flow control NORMAL
01)

NORMAL
02)

NORMAL
03)

NORMAL
04)

NORMAL: The action taken by STE-Y follows the normal procedures as defined in § 3 of the text (see Note 2).

DISCARD: STE-Y discards the received packet and takes no subsequent action.

ERROR: STE-Y discards the received packet and indicates reset with network congestion cause.

Note 1 -  According to § 3.3.5 of the text an STE receiving a further interrupt packet in the time between receiving one interrupt 
packet and transferring the interrupt confirmation may either discard this interrupt packet or reset the virtual circuit.

Note 2 -  If the received packet exceeds the maximum permitted length, the ERROR procedure is invoked.
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A N N E X  D

(to R ecom m endation X.75)

Actions taken by the STE on time-outs in the packet level

U nder certain  circum stances, the STE Y /X  is required to respond to a packet from  the STE X /Y  w ithin a 
stated m axim um  time. If any o f these m axim um  tim es are exceeded, a tim e-out in the STE X /Y  will in itiate the 
actions sum m arized in Table D-1/X .75. Therefore, it must be taken into account in the STE design.

TABLE D-1/X.75 

STE X /Y  time-outs

Time-out
number

Time-out
value

State 
o f the 
logical 

channel

Started
when

Normally terminated 
when

Actions to be taken when 
the time-out expires

Toward STE Y /X Toward network

T30 (see Note 1) r2/r3 STE X /Y  
issues a 
restart 
request 
packet

STE X /Y  leaves the r2/r3 
state (i.e., & restart 
confirmation or restart 
request packet is received)

STE X /Y  waits indefini­
tely for a restart confirm­
ation or restart request 
packet,

or
STE X /Y  (re)transmits a 
restart request packet 
{network congestion) (see 
Note 2)

T31 (see Note 1) p2/p3 STE X/Y  
issues a 
call
request
packet

STE X/Y  leaves the p2/p3 
state (e.g., a call connected, 
clear request or call request 
packet is received)

STE X /Y  enters the p6/p7 
state signalling a clear re­
quest packet {network 
congestion)

STE X /Y  signals a clear 
request packet {network 
congestion)

T32 (see Note 1) d2/d3 STE X /Y  
issues a 
reset 
request 
packet

STE X /Y  leaves the d2/d3 
state (e.g., a reset con­
firmation or reset request 
packet is received)

STE X /Y  enters the p6/p7 
state signalling a clear re­
quest packet {network 
congestion),

or
STE X /Y  (re)transmits a 
reset request packet {net­
work congestion)
(see Note 2)

STE X /Y  signals a clear 
request packet {network 
congestion),

or
STE X /Y  signals a reset 
request packet {network 
congestion)

T33 3 min p6/p7 STE X /Y  
issues a 
clear 
request 
packet

STE X/Y leaves the p6/p7 
state (e.g., a clear con­
firmation or clear request 
packet is received)

STE X /Y  waits indefini­
tely for a clear confirm­
ation or clear request 
packet,

or
STE X /Y  (re)transmits a 
clear request packet {net­
work congestion)
(see Note 2)

Note 1 -  The value is for further study.

Note 2 -  After unsuccessful retry, decisions must be taken at higher levels.

Fascicle VIII.3 -  Rec. X.75 207



References

[1] C C IT T  R ecom m endation International user classes o f  services in public data networks, Vol. V III,
Fascicle V III.4, Rec. X .l.

[2] C C IT T  R ecom m endation International user services and  facilities in public data networks, Vol. V III,
Fascicle V III.4, Rec. X.2.

[3] C C IT T  R ecom m endation Interface between data term inal equipment (DTE) and data circuit terminating
equipment (DCE) fo r  terminals operating in the packer mode on public data networks, Vol. V III,
Fascicle V III.5, Rec. X.25.

[4] C C IT T  R ecom m endation Procedures fo r  the exchange o f  control information and user data between a packet
assem bly/disassembly facility  (PAD) and a packet m ode D TE  or another PAD, Vol. V III, Fascicle VIII.5, 
Rec. X.29.

[5] C C IT T  R ecom m endation Call progress signals in public data networks, Vol. V III, Fascicle V III.7,
Rec. X.96.

[6] C C IT T  R ecom m endation Hypothetical reference connections fo r  public synchronous data networks, Vol. V III,
Fascicle V III.7, Rec. X.92.

[7] C C IT T  R ecom m endation General aspects o f  interfaces, Vol. I l l ,  Fascicle I II .5, Rec. G.703.

[8] C C IT T  R ecom m endation General ta riff principles fo r  data transmission on public networks dedicated to this
type o f  transmission, Vol. II, Fascicle II.5, Rec. D.10.

[9] C C IT T  R ecom m endation International numbering plan fo r  public data networks, Vol. V III, Fascicle VIII.7,
Rec. X.121.

[10] C C IT T  R ecom m endation Interface between data term inal equipment (DTE) and data circuit terminating
equipment (DCE) fo r  terminals operating in the packet mode on public data networks, Vol. V III,
Fascicle V III.5, Rec. X.25, §§ 7.1, 7.2.

[11] Ibid., § 7.4.

Recommendation X.80

INTERWORKING OF INTEREXCHANGE SIGNALLING SYSTEM S  
FOR CIRCUIT SW ITCHED DATA SERVICES

(Geneva, 1980)

The C C ITT, 

considering

(a) that R ecom m endations X.60 and  X.71 define two different signalling systems which are in tended for 
use on in ternational circuits between synchronous data  netw orks;

(b) that R ecom m endation X.70 defines a signalling system which is intended for use on in ternational 
circuits between anisochronous data networks;

(c) that A dm inistrations and  RPOAs have expressed interest in im plem enting R ecom m endations X.60, 
X.70 or X.71 as national signalling systems between national da ta  switching exchanges;

(d) that R ecom m endations X.60, X.70 and  X.71 have been defined to include the necessary signals to 
allow  interw orking between any com bination o f these signalling systems;

(e) that there is a need to  define the specific interw orking requirem ents between these signalling systems;

unanim ously declares the view

tha t interw orking between any com bination  o f signalling systems conform ing to  R ecom m endations X.60, 
X.70 and X.71 should be as defined in this R ecom m endation.
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1 General

1.1 Principles

This R ecom m endation provides a set o f interw orking specifications for C C IT T  circuit-sw itched data  
signalling systems. In terw orking is defined as the controlled transfer o f signalling in form ation  across an interface 
between different signalling systems where the significance o f the transferred  in fo rm ation  is identical, o r where 
significance is translated  in a defined m anner, and  includes the perform ance o f the ap p rop ria te  interw orking 
procedures in association with the transfer. These interw orking procedures will be perform ed by an interw orking 
function at a boundary  between the two interw orking signalling systems.

In terw orking com m ences at call set-up when a link is established between tw o circuits using different 
signalling systems and  continues th roughout the call until release o f  the connection  occurs. Interw orking ceases 
with the release o f the connection , w hether the release is in itiated  by the reception o f a clear condition  from  either 
o f  the signalling systems involved or by the interw orking function itself in response to  som e abnorm al condition .

1.2 Presentation

The specifications are basically represented by flow charts consistent with the C C IT T  Specifications and  
D escriptions Language (SDL), described in R ecom m endations Z.101 to Z.103 [1], [2], [3]; and  are used to  describe 
the logical requirem ents o f the interw orking function. In add ition , two tables are included to show the signalling 
sequences required for a typical interw orking situation. N arra tive description has been reduced to a m inim um .

SDL provides an im plem entation independent and com prehensive m ethod o f p resen tation  ensuring tha t all 
interw orking conditions can be covered in a system atic m anner. The logic o f each signalling system is covered in 
the relevant signalling R ecom m endations X.60, X.70 or X.71.

2 Interworking procedures between Recommendations X.60 and X.71

P aragraph  2 details the specific requirem ents for in terw orking between an X.60 and  an X.71 signalling
system.

Table 1/X .80 illustrates the relationship  between the signals on the X.60 side o f  the interw orking function 
and  the corresponding  signals on the X.71 side. It illustrates the sim ple case o f  a basic call which originates in an 
"X.60 netw ork" and  term inates in an "X.71 netw ork", and  which does no t invoke any add itiona l facilities, and  it 
assumes tha t the call is successful. The call clear-dow n is in itiated  by the custom er in the X.60 netw ork.

There are, however, several com binations o f  facilities which could be required on a particu lar call which 
com plicate the interw orking procedures, in particu lar the instan t o f connect through. In Table 1/X .80 the 
reception o f the Call Connected (CC) signal from  the R ecom m endation X.71 signalling system defines the 
conclusion o f the call set-up sequence at the interw orking po in t and  hence the instan t o f connect through. If  the 
call involves add itiona l facilities the reception o f the Transit Through Connect (TTC) signal from  the R ecom m en­
dation  X.71 signalling system initiates the additional p rotocols necessary to  setting up the call successfully. 
Table 2 /X .80 illustrates an exam ple involving these additional protocols for a call requiring both calling and 
called line identities and  including a positive call progress indication.

A ppendix  I to  this R ecom m endation illustrates further exam ples o f  in terw orking situations which can 
occur for the X.60 to X.71 case. The appendix  illustrates exam ples o f interw orking situations w here two 
"X.71 netw orks” transit an "X .60 netw ork" or two "X.60 netw orks" transit an “X.71 netw ork” .
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TABLE 1/X.80

X.60 to X.71 interworking situation—simple case, customer in X.60 network initiates clear

Originating network

Inter-network 
data circuit X.60 Transit exchange 

interworking unit
X.71

Destination network
functions

Seize free trunk TF ( t f

Send trunk seized TS .

Send address AM t Address message
message received 

Seize free 
trunk
Send calling signal CS (

Send selection s s  ^ Selection signals
signals

(C.CONF
received
Send call confirmation
signal

Call connected < CC Call connected
received sent

Connect through

Call accepted message ( CA ( CAM 1 Call accepted message < CA Call accepted signal
received
Connect through

sent
Connect through TS t

sent by customer

Ready for data sent RD RD
by customer 
Data phase DATA DATA DATA j DATA Data phase

Customer clears CLEAR a> Clear recognized C LEA R( Clear recognized
Disconnect call TF (optionally)

C LEA R(Clear request 
message sent

CM > Clear message

' ’

CM

received
Call disconnected
Maintain clear 
signal

Clear message

Call disconnected

sent

X .60  signals + messages
TF Trunk free
TS Trunk seized
AM Address message
CAM 1 Call accepted (CC) message
CM Clear message

X. 71 signals
CS

CCONF
CC
CLEAR

Calling signal 
Selection signals 
Call confirmation 
Call connected

Custom er signals 
RD Ready for data 
CA Call accepted 
DATA
Clear request

a) Customer clear signal same as trunk free.
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TABLE 2/X.80
X.60 to X.71 interworking situation — complex case, call set-up only, no internetwork data circuits shown for X.60 network

Originating network
X.60 Transit exchange 

interworking 
unit functions

X.71
Destination network

Seize free trunk 
Send trunk 
seized
Send address message 
(includes a request for called 
line identity)

Call accepted message 
(TTC) received 
Calling line identity 
message sent

Call accepted message 
received

Connect through

AM
(CDIR)

CAM 2

CLIM

CAM 1

Address message received

Seize free trunk

Send calling signal

Send selection signals 
(including request for called 
line identity)

TTC signal received

Call accepted message (TTC) 
sent (including request for 
calling line identity)
Calling line identity 
message received 
Calling line identity sent

Called line identity, call 
progress and call connected 
signals received

Call accepted message 
sent including called line 
identity and call progress 
signal
Connect through

CS

s s

C.CONF

TTC

CLI

CDI/CP+

CC

Selection signals received

Call confirmation signal 
sent
Transit through-connect 
(including request for calling 
line identity)

Calling line identity 
received
Called line identity sent 
Call progress signal 
sent
Call connected signal 
sent

Connect through

X .6 0  messages

AM Address message 
CAM 2 Call accepted (TTC) 
CAM 1 Call accepted (CC) 
CLIM Calling line identity

X. 71 signals

CS

CCONF
CC

Calling signal 
Selection 
Call confirmation 
Call connected

TTC
CLI
CDI
CP+

Transit through-connected 
Calling line identification 
Called line identification 
Positive call progress



2.1 Interworking from  Recommendation X.60 to X.71

Figure 1/X .80 shows the transit exchange in terw orking functions required to enable an X.60 to X.71 call to 
be connected.

In response to the selection in form ation sent to the X.71 network, one o f two signals may be received: CC 
or TTC  as described above.

The consequent Call Accepted  M essage(s) (CAM ) which are transm itted on the X.60 side o f the 
in terw orking unit function can contain:

a) The call accepted signal when a CC  signal was received on the X.71 side. N ote that this type o f CAM
(designated CAM  1) can also contain  the called line identity a n d /o r  a positive call progress signal for
calls which have initiated the additional protocols and are now ready to connect through. [See (c)
below.]

b) The transit through connect signal when a TTC  signal was received on the X.71 side. The TTC  signal
may or may not request the calling line identity. The consequent call accepted message (designated
CAM  2) can therefore contain:

i) a request for the calling line identity if it was requested and  it is not available;

ii) no request if the calling line identity is already available as part o f the originating address 
message;

iii) no request if  the calling line identity  was not requested.

In i) a calling line identity message is received from  the X.60 side in response to the CAM  2. Then the
calling line identity can be transm itted  on the X.71 side.

In ii) the calling line identity  can be transm itted  on the X.71 side.

In iii) a T ransit centres Through-C onnected  (TTD) signal is transm itted  on the X.71 side.

c) A positive call progress signal a n d /o r  the called line identity when they were received on the X.71 side 
preceding the call connected (CC) signal. This in form ation  can be included in the CAM  1 sent on the 
X.60 side to com plete the through-connection.

2.2 Interworking fro m  Recommendation X.71 to X.60

Figure 2 /X .80 shows the transit exchange in terw orking functions required to enable an X.71 to X.60 call to 
be connected.

The signals tha t can be transm itted  on the X.71 side o f the interw orking un it function in response to a 
CAM  1 or CAM  2 message are as follows:

a) The call connected (CC) signal either directly or after the transm ission o f called a n d /o r  calling line 
identification a n d /o r  a positive call progress signal.

b) If the CAM  1 or CAM  2 contains a request fo r  calling line identity, a TTC signal is transm itted  with a 
request fo r  calling line identification  on the X.71 side. In response, the calling line identity is received 
from  the X.71 side and  a calling line identity message transm itted on the X.60 side.

Note — If the calling line identity is sent as a result o f a CAM  2 request, a subsequent CAM  1, which 
may contain  the called line identity, m ust be sent on the X.60 side in order to com plete the call set-up.

c) W here calling line identity is not required by a CAM  2, a TTC  signal is sent on the X.71 side. A TTD  
signal will be received in response and  this may be received before or after a CAM  1, which may 
contain  the called line identity, has been received from  the X.60 side in order to com plete the call.

d) In b) and  c) a positive call progress signal a n d /o r  the called line identity  can be sent on the X.71 side 
before the CC  signal.

e) W here a CAM  1 is received w ithout a request fo r  calling line identity bu t including the called line 
identity o r a positive call progress signal, a TTC  signal is sent on the X.71 side. W hen a TTD  signal has 
been received in response, the called line identity a n d /o r  the positive call progress signal may be sent 
before the CC signal.
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AM Address message 
CAM 1 Call accepted message, containing 

call accepted signal 
CAM 2 Call accepted message, containing 

TTC signal 
CLIM Calling line identity message 
CS Calling signal

SS Selection signals; can include 
request for CDI 

CC Call connected signal 
TTC Transit through-connect; can include 

request for CLI 
CLI Calling line identity 
CDI Called line identity 
CP+ Positive call progress signal

FIGURE 1/X.80

Transit exchange functions for interworking from X.60 network to X.71 network
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2 .3 Call clear-down

A call clear-down signal can originate in either the X.60 or X.71 network. The interw orking function m ust 
therefore be capable o f detecting clear signals and messages, which can occur at any tim e during the call set-up or 
data  phase o f a call, and take the appropria te  action as detailed below:

a) A clear request signal received fro m  the X.7J network

This will initiate disconnection o f  the call at the interw orking function, the transm ission o f a clear 
confirmation  signal to the X.71 network and a clear message to the X.60 network. At this point 
interw orking ceases and each network clears dow n according to the norm al X.60 or X.71 procedures.

b) A clear message received from  the X.60 network

This will initiate disconnection o f  the call at the interw orking function, the transm ission o f a clear 
message to the X.60 network and a clear request signal to the X.71 network. At this po in t interw orking ' 
ceases and each network clears dow n according to the norm al X.60 or X.71 procedures.

Note — The interw orking function may optionally  detect the internetw ork data  circuit clear request 
signal initiated by the user in the X.60 network. This will cause the disconnection o f the call at the 
interw orking function and initiate the same procedures as described above.

2.4 Further study

Further study will be needed to detail the interw orking procedures applicable to call failure conditions 
during  call set-up and to identify the need for tim e-out supervision at the interw orking function.

3 Interworking procedures between Recommendations X.70 and X.71

Since the proposals for R ecom m endations X.70 and X.71 are closely related, interw orking between an 
X.70 and an X.71 network should be straightforw ard; however the interw orking procedures required are for 
fu rther study.

4 Interworking procedures between Recommendations X.60 and X.70

The required in terw orking procedures should be sim ilar to the R ecom m endation X.60/71 case; however 
they are for further study.
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I C S

( W a i t  1

_   J
M a y  in c l u d e  
CDI r e q u e s t

y S S

< Call
c o n f i r m a t io n

AM >
( W a i t  J 

CAM J

AM Address message 
CAM 1 Call accepted message, containing 

call accepted signal 
CAM 2 Call accepted message, containing 

TTC signal 
CLIM Calling line identity message 
CS Calling signal

SS Selection signals; can include request for CDI 
CC Call connected signal 
TTC Transit through-connect; can include 

request for CLI 
CLI Calling line identity 
CDI Called line identity 
CP+ Positive call progress signal

FIGURE 2/X.80

Transit exchange functions for interworking from X.71 network to X.60 network

\
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Interworking cases, Recommendations X .60/X.71

The following sequence charts illustrate exam ples o f com plex transit in terw orking situations.

K ey to sequence charts 

O — O riginating network 

T — Transit network 

D — D estination netw ork 

X — D ata path  through-connect

APPENDIX I

(to R ecom m endation X.80)

Recom mendation X.60  

AM — Address message

AM (CLI) — Address message with calling line identity (CLI).

AM (C D IR ) — Address message with request for called line identity  (C D I).

AM (CLI +  C D IR ) — A ddress message with CLI and  request for C D I.

CAM  1 — Call accepted message contains call accepted signal; can contain  C D I, CLI
request a n d /o r  positive call progress signal

CA M  2 — Call accepted m essage; TTC signal can contain  CLI request

C L IM  — C alling line identity  message.

Recom mendation X.71 

CS — C alling signal

SS — Selection signals; can include request for called line identity

C .C O N F  — Call confirm ation signal

CC  — Call connected signal

TTC — Transit th rough-connect signal can include request for C alling Line Identity

T T D  — T ransit centres th rough-connected signal

CLI — Calling line identity

C D I — Called line identity

C P +  — Positive call progress signal

1.1 Interworking , Recom mendations X .6 0 /X . 71 /X .6 0

a) Called line identity a n d /o r positive call progress signal required, calling line identity not required
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b) Both called and calling line identity required a n d /o r positive call progress signal

First case

Second case

0  T D
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a) Called line identity a nd /or positive call progress signal, calling identity not required

Interworking, Recommendations X .7 1 /X .6 0 /X .7 ]

0  T 0

b) Calling Line identity and called line identity a n d /o r  positive call progress signal required

0  T D

References

C C IT T  R ecom m endation General explanation o f  the specification and description language (SDL), Vol. VI, 
Fascicle VI.8, Rec. Z.101.

C C IT T  R ecom m endation Symbols and  rules, Vol. VI, Fascicle VI.8, Rec. Z.102.

C C IT T  R ecom m endation Optional use o f  pictorial elements within sta te symbols, Vol. VI, Fascicle VI.8, 
Rec. Z.103.

Fascicle VIII.3 — Rec. X.80



Recommendation X.87

PRINCIPLES AND PROCEDURES FOR REALIZATION OF INTERNATIONAL USER  
FACILITIES AND NETWORK UTILITIES IN PUBLIC DATA NETW ORKS

(Geneva, 1980)

CONTENTS

In troduction

1 Closed user group

2 Bilateral closed user group

3 C alling line identification

4 Called line identification

5 Redirection o f  calls

6 C onnect when free and  waiting allowed

7 Reverse charging and  reverse charging acceptance

8 M anual answ er

9 R PO A  selection

10 N etw ork identification

The C C ITT, 

considering

(a) tha t R ecom m endation X.2 [1] standardizes in te rnational user facilities in public data  netw orks;

(b) tha t R ecom m endation X.96 [2] defines call progress signals including those used in conjunction  with
in ternational user facilities;

(c) tha t R ecom m endations X.20 [3], X.21 [4], X.25 [5], X.28 [6] and  X.29 [7] specify the detailed procedures 
applicable to user facilities for different types of data  term inal equipm ent in terfaces;

(d) the need for certain in ternationally  defined netw ork utilities for in ternational opera tion  o f public  data 
netw orks;

(e) that R ecom m endations X.61, X.70, X.71 and  X.75 specify the detailed procedures applicab le for 
operation  o f in te rnational user facilities and  netw ork utilities for d ifferent types o f control signalling for the 
circuit and packet sw itched services;

(f) the need for com patibility and  the desire for uniform ity  in the principles for realization o f
in ternational user facilities and  network utilities in public da ta  netw orks;

(g) the need for certain  user facilities and  netw ork utilities for com m unication  th rough  the national 
networks between the in ternationally  defined da ta  term inal equipm ent interface protocols and  in ternational 
interexchange contro l and  signalling procedures;

unanimously declares the view

tha t the necessary elem ents for realization o f in ternational user facilities and  netw ork utilities in public 
d a ta  netw orks be in accordance with the principles and  procedures specified in this R ecom m endation.

Note 1 — The applicability  of the principles and  procedures specified in this R ecom m endation to  the 
datagram  service is for further study.

Note 2 — The applicability  of the principles and  procedures specified in this R ecom m endation to  da ta  
transm ission services provided in Integrated Services D igital N etw orks (IS D N s) is for fu rther study.
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Introduction

The rapid  evolution o f da ta  transm ission services has resulted in a large num ber o f in ternational standards 
in this field. The increasing com plexity o f the totality  o f these standards creates a need to rationalize com m on 
aspects in order to achieve a coherent relationship  between these standards.

The scope o f this R ecom m endation is:

— to define the principles for realization o f in ternational user facilities and network utilities for data 
transm ission services, and

— to specify, in a general network context, the necessary interaction between elem ents o f custom er 
interfaces, interexchange signalling systems and o ther network functions tha t are specifically related to 
the provision and  use o f in ternational user facilities and  network utilities.

The scope o f the R ecom m endation is to define how an in ternational user facility or network utility should 
be realized where provided. I f  and where a user facility should be provided is covered by R ecom m enda­
tion  X.2 [1]. In addition , this R ecom m endation does not cover contractual or adm inistrative aspects o f the 
provision and  operation  o f in ternational user facilities and netw ork utilities.

This first version o f the R ecom m endation is lim ited to a num ber o f facilities and  utilities. Inclusion o f 
o ther facilities and utilities is for further study.

In the case w here a com bination  o f two or m ore facilities or utilities applies for a call, the requirem ents o f
each facility or utility individually  m ust be fulfilled unless special requirem ents are specified for the particu lar 
facility o r utility com bination.

In this R ecom m endation ordinary call refers to a call tha t does not involve the facility under consideration.

Note — In the context o f the datagram  service, due to  its special characteristics, the term  call should be
in terpre ted  as datagram , calling as source, called  as destination  and  cleared as not delivered.

1 Closed user group

1.1 General

The Closed User G roup  (CU G ) facilities enable users to  form  groups with d ifferent com binations o f 
restrictions for access from  or to users having one or m ore o f these facilities. The follow ing C U G  facilities are 
standard ized  for the circuit-sw itched and  packet-sw itched, virtual call and datagram , services. They are all optional 
user facilities that are assigned to  the user for an agreed contracted  period (see N ote 1):

a) Closed user group — this is the basic facility tha t enables a user to  belong to one or m ore C U G s;

b) Closed user group with outgoing access — this is an extension to a) which also enables the user to 
m ake outgoing calls to the open part o f the netw ork, and  to DTEs having the incom ing access 
capability  [see c) below];

c) Closed user group with incoming access — this is a variant o f a) which also enables the user to  receive 
incom ing calls from  the open part o f the netw ork, and from  D T E ’s having the outgoing access 
capability  (see b) above);

d) Incoming calls barred within the closed user group — this is a supplem entary  facility to a), b) o r c) 
which, w hen used, applies per user per C U G ;

e) Outgoing calls barred within the closed user group — this is a supplem entary  facility to a), b) or c) 
which, when used, applies per user per CU G .

A user may belong to one or m ore CU G s. In the case where a user belongs to m ore than  one C U G , one
o f these is nom inated  as the preferential C U G  o f tha t user. Each user belonging to at least one C U G  has either
the closed user group facility o r one or both o f the closed user group with outgoing access and  the closed user group
with incoming access facilities. For each C U G  to which a user belongs, either or none o f the incoming calls barred 
within the closed user group or outgoing calls barred within the closed user group facilities may apply  for th a t user. 
D ifferent com binations o f C U G  facilities m ay apply  for d ifferent users belonging to  the same C U G .
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The realization o f the C U G  facilities is done by the provision o f interlock codes and  is based on various 
validation checks at call set-up, determ ining whether or no t a requested call to o r from  a user having a C U G  
facility is allowed. In  particu lar, a validation check is perform ed by verification that both  the calling and  called 
users belong to the sam e C U G  as indicated by interlock codes.

Facility registration including registration o f interlock codes is con tro lled  by the A dm inistra tion  or 
operating agency and  cannot be controlled by the user.

The in ternational interlock code o f an in ternational C U G  is as specified in § 1.3. The in ternational 
interlock code expresses the international CUG number assigned to the C U G  in accordance with the adm inistrative 
rules defined in R ecom m endation X.180 [8].

The orig inating  netw ork identification utility specified in § 10 m ay be used for in te rnational C U G  calls 
under control o f the gateway exchange o f the destination  netw ork (see § 1.2.2).

N ote 1 — O utgoing access a n d /o r  incom ing access applies to  an individual user and  no t to a specific 
closed user group.

Note 2 — The requirem ents in § 1.2 include cases which do not necessarily exist in a particu lar netw ork, 
either because the A dm inistration  (or RPOA) has chosen not to  offer the full range o f  C U G  facility com binations 
o r because som e com binations are not m eaningful from  the user’s po in t o f view.

N ote 3 — A netw ork should, also in the case where the closed user group with outgoing access facility is 
no t provided, be capable o f supporting  the signalling necessary to  com plete incom ing calls from  users in another 
network providing tha t facility.

1.2 Call set-up procedure

1.2.1 Originating exchange

The D T E /D C E  in terface protocol and  the actions at the orig inating exchange at call set-up from  a user 
belonging to  a C U G  depends on whether the user belongs to  one or m ore C U G s and  on the com bination  o f  C U G  
facilities tha t applies. See also Figure 1/X.87.

1.2.1.1 CUG selection

F or each C U G  that a user belongs to , the interlock code assigned to  the C U G  is stored, associated to  the 
user at the local exchange. In  the case where a user belongs to  m ore than  one C U G , a selection o f the C U G  
concerned, and  thus o f the corresponding interlock code, is required at call set-up. This selection is m ade on the 
follow ing criteria.

In the case where the calling user m akes a facility request including an index identify ing a particu lar 
C U G , this C U G  is selected by the originating exchange.

In the case where the calling user m akes no facility request identifying a particu lar C U G , the orig inating  
exchange selects the preferential (or only) CU G .

Thus in the case where the calling user belongs to  a C U G , no facility request concerning C U G  facilities is 
m ade in the case:

a) where the user belongs to one C U G  only,

b) where a user who belongs to m ore than  one C U G  (with o r w ithout outgoing access) m akes a call 
w ithin the preferential CU G ,

c) where a user having the closed user group with outgoing access facility m akes an outgoing access call.

A facility request is always required for a call w ithin any C U G  other than  the preferential C U G .

1.2.1.2 Call set-up fro m  a user having the closed user group or the closed user group with incoming access fac ility

The case where a user has both the closed user group with incoming access and  closed user group with 
outgoing access facilities is handled  in accordance with § 1.2.1.3.

In  this case C U G  selection is perform ed in accordance with § 1.2.1.1.

In  the case where the outgoing calls barred within the closed user group  facility does no t apply  for the 
selected C U G , the call is set up  at the orig inating  exchange. The call contro l in fo rm ation  forw arded to  the next 
exchange then includes the interlock code o f  the selected C U G  together w ith an  ind ication  that the call is a C U G  
call.
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OA Outgoing access
OCB (CUG) Outgoing calls barred within the CUG

Note -  The diagram is not a specification of a particular sequence of actions [9].

FIGURE 1/X.87

Closed user group facilities: call set-up conditions at originating exchange
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In the case where the outgoing calls barred within the closed user group facility applies for the selected 
C U G , the call is rejected and  the access barred  call progress signal is returned to  the calling user.

1.2.1.3 Call set-up fro m  a user having the closed user group with outgoing access facility

In this case the call is regarded as either an outgoing access call o r a call w ithin the preferential (or only)
C U G , unless the calling user m akes a facility request identifying a particu lar C U G  for the call.

In the case where the outgoing calls barred within the closed user group facility does no t apply  for the 
preferential (or only) C U G , the call is set up at the originating  exchange. The call contro l in form ation  forw arded 
to the next exchange then includes the interlock code o f the preferential (or only) C U G  together with an 
indication  that the call is a C U G  call for which outgoing access is allowed.

Note — W ith the above procedure it is not necessary to distinguish at the orig inating  exchange between a 
call within a C U G  and  an outgoing access call.

In the case where the outgoing calls barred within the closed user group facility applies for the preferential
(or only) C U G , the call is regarded as an outgoing access call. In this case the call is set up at the orig inating
exchange and  no interlock code or CU G  call indication is included in the call control inform ation  forw arded to 
the next exchange.

1.2.2 Transit exchange

W ith the possible exception o f some gateway exchanges, each transit exchange sets up  a C U G  call as an 
ord inary  call. The inform ation  related to the C U G  facilities received from  the preceding exchange, i.e. an interlock 
code, a C U G  call indication  and  possibly an indication  that outgoing access is allow ed, is forw arded to the 
succeeding exchange.

In the case o f an in ternational C U G  call, no special functions are required at the gatew ay exchange 
provided that the in ternational interlock code assigned to the in ternational C U G  concerned is used in the national 
network. However, in the case where a national interlock code other than the applicable in ternational interlock 
code is used within a national network, interlock code conversion is required  at the gatew ay (or corresponding) 
exchange.

In the case where a destination  netw ork has a requirem ent for identification  o f the orig inating  netw ork for 
C U G  calls, the originating network identification utility specified in § 10 m ay be em ployed.

1.2.3 Destination exchange

At the destination exchange a validation  check o f the acceptability  o f a call is m ade where either the 
calling user (as indicated by a C U G  call indication  in the control inform ation  received) or the called user belongs 
to  a CU G . The call is connected only in cases where the in form ation received checks with the in fo rm ation  stored 
at the destination exchange, associated to the called user, as specified in the following. In cases where a call is 
rejected because o f incom patib le C U G  inform ation  an access barred signal is sent tow ards the calling user.

The conditions for acceptance or rejection o f calls because o f the C U G  facilities are illustrated  in 
Figure 2/X .87.

Note — A call may be rejected for other reasons than those related to the C U G  facilities.

1.2.3.1 Calls to a user having the closed user group or the closed user group with outgoing access fa c ility

In this case an incom ing call is accepted only when:

a) it is a C U G  call, including the case where outgoing access is allow ed, and

b) correspondence is found between the interlock code received and  an interlock code associated with the
called user, and

c) the incoming calls barred within the closed user group facility does not apply  for the C U G  identified  by 
the interlock code received.

If all the above conditions are not met, the call is rejected.

Fascicle VIII.3 -  Rec. X.87 223



Call c o n tro l  
in fo rm a tio n  
re c e iv e d

IA 
OA  
IC
ICB (C U G ) Incom ing calls barred within the CUG

Note -  The diagram is not a specification o f  a particular sequence o f actions [9],

FIG URE 2 /X.87
Closed user group facilities: call set-up conditions at destination exchange
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1.2.3.2 Calls to a user having the closed user group with incoming access facility

In the case where the incom ing call is:

a) an ord inary  call, it is accepted;

b) a C U G  call for which outgoing access is not allow ed, it is accepted if both  conditions specified in 
§ 1.2.3.1 b) and  c) are met, otherw ise it is rejected;

c) a C U G  call for which outgoing access is allow ed, it is accepted, otherw ise it is rejected.

1.2.3.3 CUG calls to a user not belonging to any CUG  

In the case where the incom ing call is:

a) a C U G  call for which outgoing access is allowed, it is accepted;

b) a C U G  call for which outgoing access is not allow ed, it is rejected.

1.3 International interlock code

Each in ternational C U G  is assigned a unique International CUG Num ber  (IC N ) according to  the 
adm inistrative rules defined in R ecom m endation X.180 [8].

Each in ternational interlock code includes:

a) four b inary  coded decim al digits expressing the DCC plus one digit, o r D N IC , o f the country  or 
netw ork o f  the coordinating  A dm inistration (or Recognized Private O perating  Agency), i.e. the 
decim al num ber A o f the in ternational C U G  num ber;

b) a 16-bit code expressing in pure b inary  representation  the value o f the decim al num ber B o f  the 
in te rnational C U G  num ber.

The interlock code is transferred , D N IC /D C C  portion  first, in accordance with the procedures specified 
by the relevant R ecom m endations X.60, X.70, X.71 or X.75.

Note — In som e cases o f signalling, all, som e or none o f the leading zeros are transm itted , see 
R ecom m endations X.70 and  X.71. The b inary  code should then have the sam e m eaning regardless o f the num ber 
o f  the leading zeros.

2 Bilateral closed user group

2.1 General

The Bilateral Closed User Group (BCU G ) facility is a user facility tha t enables pairs o f  users to form
bilateral relations allow ing access between each other while excluding access to  o r from  o ther users with which
such a relation  has no t been form ed. A user may belong to m ore than  one BCUG.

The Bilateral Closed User Group with Outgoing access (BCU G O ) facility is a user facility that enables a
user to form  BCUGs as with the bilateral closed user group facility, but at the sam e tim e allows the user to  access 
by outgoing calls open users no t having the bilateral closed user group o r bilateral closed user group with outgoing  
access facilities.

A user may at the sam e tim e have the bilateral closed user group o r bilateral closed user group with outgoing  
access facility and  one or m ore o f the closed user group (C U G ) facilities. In such a case a call w ithin a C U G  is 
handled  separately from  the bilateral closed user group facility and is not regarded as an outgoing access call in 
relation to the bilateral closed user group facility.

Bilateral closed user group and bilateral closed user group with outgoing access are op tional user facilities 
assigned to the user for an agreed contractual period. They are standard ized  for the circuit-sw itched and  
packet-sw itched, virtual call and datagram , services.

Registration and  cancellation o f a BCU G o f two users to  the bilateral closed user group o r bilateral closed 
user group with outgoing access facilities are contro lled  by the users concerned by m eans o f au tom atic  registration  
and  cancellation procedures.

Note 1 — S tandard ization  of an alternative facility registration and  cancellation  procedure is fo r fu rther 
study (see A nnex to Q uestion 1 2 /VI I) [10].

Note 2 — The m eans for the facility registration and  cancellation procedure specified below  are not 
provided by R ecom m endation X.25 as currently specified [5].
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The bilateral closed user group and  bilateral closed user group with outgoing access facilities, including 
au tom atic  user contro lled  facility registration and  cancellation, can be supported  by com m on channel signalling 
(R ecom m endation X.60) for the circuit switched service and  by the control procedures (R ecom m endation X.75) for 
the packet-sw itched, virtual call or datagram , service. D ecentralized signalling (R ecom m endations X.70 and  X.71) 
for the circuit switched service cannot support the facilities.

The procedures for the bilateral closed user group facility are based on the m utual registration m ethod. This 
m ethod m akes use o f the features o f abbreviated address calling. Thus, a user having the bilateral closed user group 
facility uses a local index (i.e. an abbreviated address) for each remote user with which a BCUG is form ed. In the 
exchange to which the user is connected a table associated to  that user is available. The local index used to 
address a rem ote user corresponds to a position in the table containing the data num ber (address) o f the rem ote 
user, the local index used by that rem ote user to address the local user and  an indication  (association bit) about 
the status o f the BCUG.

2.2 Registration procedure

2.2.1 W hen requesting registration o f a BCUG the user (A ) makes a facility request including the data 
num ber ( B ) o f the rem ote user and  the local index (x) used for that user. The originating exchange checks w hether 
a data  num ber has been registered or not in the position corresponding to the local index x  received, in the local 
user A table.

a) In the case where a data num ber has not yet been registered in position x in the user A tab le, the 
originating exchange registers data num ber B  in tha t position. The originating  exchange then sends a 
BCUG registration request to the destination  exchange, including a data num ber B as a destination  
address, data num ber A as a source address and  the local index x.

b) In the case where data  num ber B  for the rem ote user has already been registered in position x  in the 
user A table and its association bit has not yet been set, indicating  that registration has not yet been 
com pleted, the originating  exchange sends a BCUG registration request to the destination  exchange, 
including the sam e inform ation as described in a) above.

c) In the case where data  num ber B for the rem ote user has already been registered in position x  in the 
user A table and  its association bit has already been set, the originating exchange sends the 
registration/cancellation confirmed  call progress signal to user A.

d) In the case where the data num ber registered in tha t position is d ifferent from  the data  num ber B 
received, the originating  exchange sends the local procedure error call progress signal to user A.

2.2.2 W hen receiving the BCUG registration request, the destination exchange checks the addressed user B  table.

a) In the case where user B has already registered user A in a position y, where y  is the local index used 
by user B  for user A, and its association bit has not yet been set, indicating  tha t registration has not 
yet been com pleted, the destination  exchange sets the association bit and registers local index x in that 
position. The destination  exchange then responds to the orig inating  exchange with a registration 
completed signal together with the local index y.

b) In the case where user B has already registered user A in position y  and  its association bit has already 
been set, the destination  exchange checks the local index registered in that position. In the case when 
that local index is equal to the local index received, the destination  exchange responds to the 
originating exchange as under item a) above.

c) In the case where user B has not registered data  num ber A in any position , the destination  exchange 
responds to the originating  exchange with a registration accepted signal.

d) In the case where user B does no t subscribe to the BCUG facility, the destination  exchange responds 
to  the originating  exchange with an access barred  signal.

e) In the case where user B is not accessible by user A for any o ther reason, the destination  exchange
responds to the originating  exchange with the appropria te  call progress signal.

2.2.3 W hen receiving the response to a BCUG registration request from  the destination  exchange; the action at 
the orig inating  exchange depends on the signal received.

a) In the case where a registration completed  signal is received, the orig inating  exchange sets the 
association bit and  registers the local index y  in position x  in the user A table and  sends the 
registration/cancellation confirmed call progress signal confirm ing registration to user A.
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b) In the case where a registration-accepted  signal is received, no further registration is m ade at the 
orig inating  exchange and  the registration/cancellation confirmed  call progress signal is sent to user A.

c) In the case where a signal is received indicating  that BCUG registration has been rejected by the
destination  exchange, the originating  exchange clears all the in form ation  in position x in the user A
table and  sends the corresponding call progress signal to user A.

2.2.4 W ith the above procedures, registration o f a BCUG is com pleted when both users concerned have
requested registration o f each o ther and have received positive responses.

2.3 Cancellation procedure

2.3.1 W hen requesting cancellation o f a BC U G, user A m akes a facility request, including local index x. The
originating  exchange checks the status o f position x  in the user A table.

a) In the case where a data num ber is registered in position x, the orig inating  exchange sends a BCUG
cancellation request with data num ber B as address and including rem ote local index y  and the calling
user num ber A. Also, the originating exchange resets the association  bit if it was set.

b) In the case where no data num ber is registered in position x, the orig inating  exchange returns the 
registration/cancellation confirmed  call progress signal to user A.

2.3.2 W hen receiving the BCUG cancellation request the destination  exchange checks the addressed user B table.

a) In the case where the data  num ber in position y  in the user B  table is equal to the data num ber A 
received, the destination  exchange clears all in form ation  in position  y.

b) In all other cases, and  in particu lar in the case where the data num ber stored in position y  is d ifferent
from  the data num ber A received, the destination  exchange does not alter any in form ation  stored in
the user B table.

In cases a) and  b) the destination  exchange sends a cancellation completed signal to the orig inating  
exchange.

2.3.3 W hen receiving the cancellation completed  signal in response to a BCUG cancellation request, the
orig inating exchange clears all the in form ation  in position x in the user A table and  sends the registration/
cancellation confirmed  call progress signal to user A.

2.3.4 W ith the above procedure, a BCUG is cancelled when either o f the two users concerned has requested 
cancellation and  has received the registration/cancellation confirmed  call progress signal.

2.3.5 Possible im plications o f abnorm al conditions at cancellation may require further study.

2.4 Time-out supervision in registration/cancellation procedure

At the originating exchange in the facility reg istra tion /cancellation  procedure, it is necessary to wait for 
receipt o f the response from  the destination  exchange after sending a BCUG reg istra tion /cancella tion  request. The 
duration  o f such periods has to be contro lled  by appropria te  time-outs.

The follow ing tim e-outs are necessary:

T l — The tim e between the sending o f the BCUG registration request and receipt o f a response in
accordance with § 2.2.

T2 — The tim e between the sending o f the BCUG cancellation request and  receipt o f a cancellation
completed  signal.

O n expiry o f  a tim e-out T l or T2, the originating exchange sends the network congestion call progress 
signal to user A thus indicating that the requested registration or cancellation has failed. User A then has to repeat 
the request for registration or cancellation.

The value o f Tl and T2 should (provisionally) be 5-10 seconds.
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2.5 Call set-up procedure

2.5.1 Originating exchange

2.5.1.1 W hen m aking a call w ithin a BC U G, the calling user A uses the local index x  as address for the called 
user (in accordance with the procedure for the abbreviated address calling facility). The orig inating  exchange 
checks the position corresponding to the local index x  registered in the calling user A table.

a) In the case where the association bit is set, indicating  that the BCUG is registered by both the calling 
and  called users, the originating  exchange sets up the call tow ards the destination exchange, using the 
called user data  num ber B stored in the calling user A table. The call control in form ation forw arded 
by the originating  exchange includes an indication that the call is a BCUG call.

b) In the case where the association bit is not set, indicating that the BCUG is not com pletely registered, 
the orig inating  exchange rejects the call and  sends the access barred call progress signal to the calling 
user.

2.5.1.2 In the case where a user having the bilateral closed user group facility m akes a call with an ord inary  data 
num ber or an abbreviated address not registered as a BCUG, the originating  exchange rejects the call and  sends 
the access barred call progress signal to the calling user.

Note — In the case where the user also belongs to a closed user g roup (CU G ), calls w ithin a C U G  are 
handled  independently  and are not rejected because o f the bilateral closed user group facility.

2.5.1.3 In the case where a user having the bilateral closed user group with outgoing access facility m akes a call 
with an ordinary  data num ber or an abbreviated  address not registered as a BCUG, the call is handled  as an 
outgoing access call and is set up  by the orig inating  exchange in accordance with ord inary  call set-up procedures.

2.5.1.4 The possibility o f transfer o f the local index jc (in the forw ard d irection) and  local index y  (in the 
backw ard direction) and the possibility o f additional verification checks at the destination  exchange are for further 
study.

2.5.2 Transit exchange

A transit exchange handles a BCUG call as an ord inary  call.

2.5.3 Destination exchange

2.5.3.1 W hen receiving a BCUG call the destination  exchange m ay accept the call w ithout checking whether the 
called user has the bilateral closed user group facility.

2.5.3.2 W hen receiving an ord inary  call (i.e. not a BCUG call) to a user having the bilateral closed user group 
facility, the destination  exchange rejects the call and responds with the access barred  signal to the originating 
exchange.

2.5.3.3 The call may be rejected for other reasons not related to the bilateral closed user group facility. C losed user 
g roup  calls can be accepted regardless o f the above conditions, provided that the requirem ents o f tha t facility 
(see § 1) are met.

2.5.4 Combination o f  BCUG and line or term inal identification facilities

The possible arrangem ents for com binations o f the bilateral closed user group o r bilateral closed user group 
with outgoing access facilities and  the calling line identification a n d /o r  called line identification  facilities and  the 
form  o f calling or called DTE identification o f  BCUG calls are for further study.
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3 Calling line identification

3.1 General

Calling line identification  is a user facility tha t enables a user to be in form ed at incom ing calls o f the
identity o f  the calling user. W hen provided the facility applies to all incom ing calls.

It is an op tional user facility assigned to the user for an agreed contractual period. It is s tandard ized  for 
the circuit-sw itched service.

In the packet-sw itched service, the identity  o f the calling subscriber is transferred  in the calling DTE 
address signalled to the called DTE. The data num ber is always either inserted or checked by the network.

The calling line identity  is the d a ta  num ber o f the calling user. For in te rnational calls the identity  is the 
com plete in te rnational data num ber including the D N IC  or D CC com ponent as applicable.

N ote  — The im plications o f a possible com bination  o f calling line identification  and  the bilateral closed 
user group facility are for fu rther study.

In fo rm ation  indicating  tha t a user has the calling line identification  facility is stored at the exchange to
which the user is connected. The identity sent to the called user is o rig inated  under control o f  the exchange to
which the calling user is connected.

Facility registration is controlled by the A dm inistration  or Recognized Private O perating  Agency.

3.2 Call set-up procedure

The procedure for a call to a user having the calling line identification  facility varies depending  on w hether 
the calling line identity is included in the initial call control inform ation received by the destination  exchange at 
call set-up.

a) In the case where the calling line identity is included in the call control inform ation  received by the 
destination  exchange, it sends this identity to the called user in accordance with the applicab le 
D T E /D C E  interface protocol.

b) In the case where the calling line identity is not included in the call control inform ation  received by 
the destination  exchange, it sends a request for identification tow ards the orig inating  exchange.

i) In the case where the orig inating  network provides the calling line identification  facility, the 
originating  exchange responds with the calling line identity which is forw arded by the destination  
exchange to the called user in accordance with the applicable D T E /D C E  in terface protocol.

ii) In the case where the originating  network does not provide the calling line identification  facility, 
it responds with the originating network identity (see § 10). In this case the identification  sent by 
the destination  exchange to the called user is in accordance with the applicab le D T E /D C E  
interface protocol.

The destination  exchange must not connect through until the identity  has been com pletely sent to the 
called user. Also, in the case where decentralized signalling is used, transit exchanges have to  delay through- 
connection  in certain  situations until a possible identification has been com pleted in accordance with the 
applicab le interexchange signalling procedures (see Recom m endations X.70 and  X.71).

4 Called line identification

4.1 General

Called line identification  is a user facility that enables a user to  be inform ed at ou tgoing calls o f  the 
identity  o f the user to  which the call has been connected. W hen provided, the facility applies to all outgoing calls.

It is an op tional user facility assigned to the user for an agreed contractual period. It is s tandard ized  for 
the circuit-sw itched service.

In the packet-sw itched service, the identity o f the called subscriber m ay be transferred  in the called DTE 
address signalled to  the orig inating  network. W hen transferred , the da ta  num ber is either inserted or checked by 
the destination  network.
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The called line identity is the data num ber of the user to which the call has been connected. For 
in ternational calls the identity is the com plete in ternational data  num ber including the D N IC  or D CC com ponent 
as applicable.

Inform ation indicating that a user has the called line identification  facility is stored at the exchange to 
which the user is connected. The identity sent to the calling user is orig inated  under control o f the exchange to 
which the called user is connected.

4.2 Call set-up procedure

In the case o f a call from a user having the called line identification facility, the call control in form ation 
forw arded by the originating exchange at call set-up includes a request for called line identification. The procedure 
then depends on w hether or not the destination  network provides the facility.

a) In the case where the destination network provides the called line identification facility, the destination
exchange responds with the called line identity which is returned by the originating exchange to the
calling user in accordance with the applicable D T E /D C E  interface protocol.

b) In the case where the destination  network does not provide the called line identification facility, it
responds, depending on what type o f signalling is used, with the destination network identity
(R ecom m endation X.60) or with a “dum m y” identification R ecom m endation X.70 or X.71. The in fo r­
m ation sent by the originating  exchange to the calling user is in accordance with the applicable
D T E /D C E  interface protocol.

For circuit-sw itched calls the originating exchange m ust not connect through until the identity has been 
com pletely sent to the called user. Also, in the case where decentralized signalling is used, transit exchanges have 
to delay through-connection in certain situations until a possible identification has been com pleted in accordance 
with the applicable interexchange signalling procedures (R ecom m endations X.70 and  X.71).

5 Redirection of calls

5.1 General

Redirection o f  calls is an optional user facility assigned to the user for an agreed contractual period. It is 
standard ized  for the circuit-sw itched service.

The redirection o f  calls facility enables a user to have calls to a data num ber, for which the facility is 
subscribed, to be redirected to another predeterm ined data num ber during periods when the facility is activated.

Facility registration including registration o f the redirection address (i.e. the data num ber to which calls are 
to be redirected) is controlled by the A dm inistration or Recognized Private O perating  Agency.

D epending on the possibilities offered by the A dm inistration or Recognized Private O perating  Agency 
facility, activation and  deactivation may be m ade:

a) by the user by m eans o f user contro lled  activation and  deactivation procedures;

b) by the network at predeterm ined tim es;

c) by the A dm inistration  or Recognized Private O perating  Agency on request o f the user.

User controlled procedures for inquiry o f the status o f the facility (i.e. w hether the facility is activated or 
deactivated) may also be provided.

For in ternational calls redirection may only be m ade w ithin the destination country. A call may only be
redirected once. Redirected calls are subject to the sam e restrictions as o ther calls where a closed user g roup is
involved. Bilateral closed user group calls may not be redirected.

5.2 Call set-up procedure

5.2.1 Calls not involving other facilities affecting the procedure

Inform ation tha t a user has the redirection o f  calls facility activated is stored, together with the redirection 
address, at the exchange to which the user is connected. W hen such a user is called, the call is set up  to the 
redirection address in accordance with the following.
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In this case the destination  exchange connects the call to the redirection address and  returns the redirected 
call signal unless the call is rejected for one o f the reasons indicated below. W hen receiving the redirected call 
signal, the orig inating  exchange sends the corresponding call progress signal to inform  the calling user that the 
call has been redirected.

In the case where the user at the redirection address also has the redirection o f  calls facility activated, the 
destination  exchange rejects the call and returns the access barred  call progress signal. The call may also be 
rejected for o ther reasons (e.g. num ber busy) in accordance with the ordinary  procedures.

5.2.1.1 The redirection address is at the sam e exchange

5.2.1.2 The redirection address is at another exchange

5.2.1.2.1 In this case the call is set up to the redirection address in accordance with one o f the follow ing
procedures depending on the arrangem ents in the destination  network.

5.2.1.2.2 The following procedure is based on the princip le that the call is released back within the destination  
netw ork an d  then set up to the new destination  exchange. In the case o f an in ternational call it is released back to 
the incom ing gateway exchange. In the case o f a national call it is released back to the orig inating  exchange. This 
p rocedure can be supported  by com m on channel signalling (R ecom m endation X.60). The m eans necessary to 
support this procedure are not defined in R ecom m endations X.70 and X.71, as currently  specified.

i) The first destination  exchange returns the redirection request signal together with the redirection 
address tow ards the contro lling  exchange (i.e. the incom ing gateway or o rig inating  exchange).

ii) In the case o f an in ternational call the incom ing gateway exchange, upon receipt o f the redirection 
request signal, sets up a new forw ard connection  to the redirection address. The call control 
in form ation  forw arded includes a redirected call indication. The forw ard connection  to the first 
direction  exchange is released.

iii) In the case o f a national call the originating exchange acts in accordance with ii).

iv) U pon receipt of the redirected call the new destination  exchange connects the call or rejects the call in 
accordance with § 5.2.1.1. The forw ard redirected call indication  received by the new destination  
exchange is used to prevent a further redirection.

v) In the case where the call is connected to the redirection address the orig inating  exchange will receive 
the redirected call signal. It then sends the redirected call call progress signal to inform  the calling user 
th a t the call has been redirected.

5.2.1.2.3 The following procedure is based on the principle that the connection  is extended forw ard from  the 
first destination  exchange to the new destination  exchange. This procedure can be supported  by com m on channel 
signalling and  decentralized signalling in accordance with R ecom m endations X.60, X.70 and X.71.

i) The first destination  exchange sets up the forw ard connection to the redirection address. The call 
contro l in form ation  forw arded will include a redirected call indicator.

ii) U pon receipt o f the redirected call the new destination exchange connects or rejects the call in 
accordance with § 5.2.1.1. The forw ard redirected call indication  received is used to prevent a further 
redirection.

iii) In  the case where the call is connected to the redirection address the orig inating  exchange will receive 
a  redirected call signal. It then sends the redirected call call progress signal to inform  the calling user 
th a t the call has been redirected.

5.2.2 Calls involving a closed user group facility

Redirected calls are subject to the restrictions applying for the closed user group (C U G ) facilities.

a) In the case where the call is a C U G  call, or the originally called user has a C U G  facility, the call is
rejected before redirection unless the validation  check requirem ents applying for the C U G  facility(ies) 
concerned are satisfied.

b) In the case where the call is a C U G  call, or the user at the redirection address has a C U G  facility, the
call is rejected unless the validation check requirem ents applying for the C U G  facility(ies) concerned
are satisfied.
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c) In the case where:

i) the call is a C U G  call, and

ii) the redirection address is at an exchange o ther than  the first destination  exchange, and

iii) the procedure for setting up the call to the redirection address is in accordance with § 5.2.1.2.2
(i.e. the call is released back), the first destination  exchange has to send the C U G  inform ation  
received (e.g. the C U G  call ind ication , and the interlock code) back to the contro lling  exchange 
together with the redirected call signal and  the redirection  address to  enable the contro lling  
exchange to include this C U G  inform ation  in the call contro l in form ation sent on the new 
forw ard connection.

5.2.3 The calling user has the called line identification facility

In the case where a call from a user that has the called line identification  facility is redirected, the called 
line identity sent to the calling user is the da ta  num ber o f the redirection address.

6 Connect when free and waiting allowed

6.1 General

Connect when free  and  waiting allowed  are op tional user facilities assigned to  the user for an agreed 
contractual period. They are standardized for the circuit-sw itched service.

A user subscribing to the connect when free  facility is assigned a num ber o f w aiting positions at his local 
exchange at which incom ing calls received can wait when the access line(s) to the user is busy. The waiting allowed  
facility enables a user calling a busy user having the connect when free  facility to w ait for com pletion o f the call
when the called user becom es free. D uring w aiting the connection  is m aintained.

The two facilities thus provide an opportun ity  for users having certain  data  traffic characteristics to  m ake
m ore efficient use o f the network than in the ord inary  case when a call to a busy user is rejected.

Facility registration is controlled by the A dm inistration  or Recognized Private O perating  Agency.

6.2 Call set-up procedure

6.2.1 W hen receiving a call to a busy user (i.e. at least one access line to  the called user is occupied by a call in 
progress) having the connect when free  facility, the destination  exchange checks the w aiting positions at the called 
user.

a) In the case where a free w aiting position exists the call is placed in the queue and the connect when 
free  signal is sent tow ards the orig inating  exchange.

b) In the case where all w aiting positions are occupied the call is rejected and  the num ber busy signal is 
sent tow ards the originating  exchange.

The call may be rejected for other reasons not related to  the connect when free  facility.

6.2.2 The action at the originating  exchange depends on whether the calling user has the waiting allowed  facility 
and  which signal is received.

a) In the case where the connect when fre e  signal is received and  the calling user has the waiting allowed  
facility, the connect when free  call progress signal is sent to the calling user. The calling user can  then 
either wait for com pletion o f  the call o r clear the call. In the case where the calling user chooses to 
wait, the connection is m ain ta ined  bu t is not through-connected. The norm al tim e ou t for com pletion 
o f  the call at the originating exchange is inhibited. The calling user canno t m ake or receive ano ther 
call on the same access line during waiting.

b) In the case where the connect when free  signal is received and  the calling user does no t have the 
waiting allowed  facility, the number busy call progress signal is sent to  the calling user and the call is 
cleared.
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c) In the case where the number busy  signal is received, the num ber busy call progress signal is sent to the
calling user and the call is cleared; this is also the case when the calling user has the waiting allowed
facility.

6.2.3 W hen an access line becom es free to the called user, the destination  exchange connects the first call in the
queue in the norm al m anner. A signal indicating that the call has been connected  is sent tow ards the orig inating
exchange.

6.2.4 W hen receiving the signal indicating tha t the call has been connected, the orig inating  exchange through- 
connects the call in the norm al m anner.

6.2.5 The waiting tim e will be charged. The calling user may send a clear request at any tim e to  te rm inate the 
w aiting which will result in norm al netw ork clearing and rem oval of the call from  the queue. The w aiting may 
also be term inated  by the destination  exchange in some abnorm al situations resulting in a clearing sequence 
tow ards the calling user.

Note — The possible provision o f a netw ork tim e-out to limit the w aiting tim e is for fu rther study.

7 Reverse charging and reverse charging acceptance

7.1 General

Reverse charging is an op tional user facility that may be requested by the user on a per call basis. It 
enables a calling user to request that the call should be charged to the called user.

Reverse charging acceptance is an op tional user facility assigned to  the user for an agreed contractual
period. It enables the user to  accept reverse charging calls.

Note I — The in ternational accounting arrangem ents for reverse charging calls and  the consequent
im plications on netw ork capabilities have not yet been defined.

Note 2 — All requirem ents o f the reverse charging and  reverse charging acceptance facilities have no t yet 
been catered for in the D T E /D C E  interface and  interexchange signalling specifications.

The facilities are standardized for the circuit-sw itched and packet-sw itched services.

7.2 Call set-up procedure

7.2.1 A calling user may request reverse charging by m eans o f a facility request over the D T E /D C E  interface.

a) In the case where reverse charging is allowed by the originating netw ork, the call con tro l in form ation
forw arded to the succeeding exchange will include a reverse charging request indication .

b) In the case where reverse charging is not allowed by the orig inating  netw ork, the call is rejected and
an invalid facility request call progress signal is returned to the calling user.

7.2.2 W hen receiving a call including a reverse charging request indication  the destination  exchange will act as 
follows:

a) In the case where the called user subscribes to the reverse charging acceptance facility, the incom ing
call in form ation including an ind ication  tha t reverse charging is requested is sent to  the called user.

b) In the case where the called user does no t subscribe to  the reverse charging acceptance facility, the call
is rejected and a reverse charging acceptance not subscribed signal is sent tow ards the orig inating
exchange.

The call m ay also be rejected for o ther reasons no t related to  the reverse charging o r reverse charging 
acceptance facilities.

W hen the incom ing call in form ation is sent to the called user, the called user m ay deny establishm ent o f 
the call by clearing if he is no t willing to accept reverse charging for this particu lar call.
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Note — The D T E /D C E  interface arrangem ents necessary in the circuit-sw itched service to allow  the 
called user to deny establishm ent o f a reverse charging call, for exam ple after calling line identification, have not 
yet been defined. The procedure chosen is likely to affect the network procedures for reverse charging calls.

8 Manual answer

8.1 General

M anual answer is a DTE operating m ode allowed by some networks for the circuit-sw itched service. DTEs 
operating  in this m ode may, when called, delay responding by the call accepted sigrtal. In form ation indicating that 
a user D TE operates with m anual answer is stored at the exchange to which the user is connected.

8.2 Call set-up procedure

In the case of a call to a user D TE operating  with m anual answer, the destination exchange sends the 
term inal called signal to the originating exchange at connection o f  the call. At the originating exchange this results 
in sending of the terminal called call progress signal to the calling user. It also results in extending the value of 
any tim e-out applicable to this phase o f the call.

The call is com pleted as an ord inary  call when the call accepted signal is received from  the called user by 
the destination  exchange and a signal indicating  that the call has been connected is sent tow ards the originating 
exchange. If the call accepted signal is not received by the destination  exchange within the applicable D CE 
tim e-out after sending o f the incoming call signal to the called user, the call is cleared from  the destination  
exchange without sending o f any call progress type backw ard signal.

Note — In the case where the orig inating  network does not allow m anual answer and  the called user 
operates with m anual answer, the originating netw ork may charge the calling user for the tim e from  the receipt o f 
the term inal called signal.

9 RPOA selection

9.1 General

RPOA selection is an op tional user facility that may be requested by the user on a per call basis. It is 
standard ized  for the circuit-sw itched and packet-sw itched, virtual call and  datagram , services.

RPOA selection enables a user to select a particu lar in ternational carrier for a call in the case where m ore 
than  one in ternational carrier provide the data transm ission service concerned to  the destination network.

9.2 Call set-up procedure

A user in a network providing the RPOA selection facility may request selection o f a particu lar R PO A  for 
a call by a facility request including the D N IC  identifying the RPOA transit netw ork selected.

In the case where a calling user requests selection o f a particular RPO A , the originating netw ork will route 
the call to  the gateway exchange o f the RPOA transit netw ork selected. In the case where the call is routed via one 
or m ore transit exchanges w ithin the originating  network, an RPOA selection request indication and  the D N IC  
identify ing the RPOA transit netw ork requested will be included in the call control in form ation forw arded by the 
o rig inating  exchange.

The call control in form ation sent over the in ternational netw ork will be as for an ord inary  call and  will 
no t con tain  any RPOA selection related inform ation.

In the case where the selected RPOA transit netw ork cannot accept the call, due to for exam ple congestion 
o r netw ork failures, the call is rejected by the gateway exchange and an RPOA out-of-order signal is returned 
tow ards the originating exchange which sends the corresponding call progress signal to  the calling user.
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10 Network identification

10.1 General

The in ternational network identification utilities provide inform ation abou t the network(s) from , via or to 
which an in ternational call is routed.

A network is identified by four decim al digits that indicate:

a) in the case of the netw ork of a country using the DCC form at o f the in te rnational da ta  num bering 
p lan  (R ecom m endation X.121), the applicable D CC plus one digit consistent w ith the num bering 
p lan ;

b) in the case o f a network using the D N IC  form at o f the in te rnational data num bering  plan 
(R ecom m endation X.121), the applicable D N IC .

10.2 Originating network identification

The originating network identification utility identifies the originating netw ork o f a call.

In the packet-sw itched service, the identity  of the originating  netw ork (D N IC ) is transferred  in the call 
request packet to the destination  netw ork as part o f the in ternational da ta  num ber (R ecom m endation  X.75). To 
perform  the function  o f the originating network identification  utility this D N IC , which is part o f  the in te rnational 
d ata num ber, is always either inserted or checked by the orig inating  network.

Provision o f originating network identification as an optional netw ork utility on request by a transit or 
destination  netw ork on a per call basis is m andatory  for the circuit-sw itched service.

Note — The need in the circuit-sw itched service for identification  o f the orig inating  netw ork for all calls 
w ithout request from  a transit or destination netw ork is for further study (R ecom m endation  X .l 10 [12]).

In the case o f com m on channel signalling (R ecom m endation X.60), a netw ork requiring  iden tification  o f 
the orig inating  netw ork requests such identification by return ing  an  originating network identification request 
indication. W hen receiving such a request the originating  netw ork responds by sending:

a) the com plete calling line identity in accordance with § 3 in the case where the calling line identification  
facility is provided by the originating  netw ork and  such identification  is also requested;

b) the originating netw ork identity in the case where calling line iden tification  is no t provided  or 
requested.

In the case o f decentralized signalling (R ecom m endations X.70 and  X .71), a netw ork requiring  iden tifica­
tion  of the originating netw ork requests such identification by returning a calling line identification  request 
indication . W hen receiving such a request, the originating  netw ork responds with the calling line identity  o r the 
orig inating  network identity depending on w hether or not the calling line identification  facility is p rovided by the 
orig inating  network (see § 3).

10.3 Destination network identification

The destination  network identification  utility identifies the destination  netw ork o f a call.

In the circuit-sw itched service destination network identification for all in te rnational calls is a m andato ry  
netw ork utility. Thus, for each in ternational call the identity  o f the destination  netw ork is returned  in accordance 
with the applicable signalling procedures (R ecom m endations X.60, X.70 and X.71).

In the packet-sw itched service, the identity  o f the destination  netw ork (D N IC ) m ay be transferred  in the 
call connected  packet to the orig inating  netw ork as part o f the in ternational d a ta  num ber (R ecom m endation  X.75). 
W hen transferred , this D N IC  m ust either be inserted or checked by the destina tion  network.

10.4 Transit network identification

The transit network identification  utility identifies the transit network(s) via which the call has been set up.

In the packet-sw itched service transit network identification , in bo th  the forw ard and  backw ard  d irections, 
is a m andatory  network utility for in ternational calls (R ecom m endation X.75).
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In the circuit-sw itched service transit network identification in the backw ard direction is a m andatory  
netw ork utility for in ternational calls (R ecom m endations X.60, X.70 and X.71).

Note — The need for transit netw ork identification  in the forw ard direction for in ternational circuit- 
sw itched calls is for further study (R ecom m endation X .l 10 [12]).

In cases where m ore than  one transit netw ork is identified, the identities are indicated in the order o f 
transit networks traversed by the call follow ing the established path from the calling user tow ards the called user.
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SECTION 4

N ETW O RK  A SPECTS

Recommendation X.92

HYPOTHETICAL REFERENCE CO NN ECTIO NS FOR PUBLIC  
SY NCH RO NO US DATA NETW ORKS

(Geneva, 1976)

The C C ITT, 

bearing in m ind

(a) the in ternational user classes o f service indicated in R ecom m endation X .l [1];

(b) the overall user-to-user perform ance objectives;

(c) the need to standardize the procedures for use over public synchronous da ta  netw orks;

(d) in the case of packet switching, the need to standardize several p rocedural levels,

unanimously recommends

the use o f the five hypothetical reference connections contained  in this R ecom m endation.

1 The five hypothetical reference connections set dow n in the present R ecom m endation (see Figure 1/X .92) 
are in tended for assessing the overall custom er-to-custom er perform ance objectives, for determ ining  som e da ta  
characteristics requirem ents o f the various item s in the connections and  for setting lim its to the im pairm ents these 
items may introduce.

These hypothetical reference connections should be used for circuit-sw itched services, packet-sw itched 
services and  leased line services in public synchronous da ta  networks.

O ther hypothetical reference connections m ay be set up  in the fu ture after experience o f  the design o f 
synchronous public da ta  netw orks has been gained.

2 The hypothetical reference connections o f  F igure 1/X .92 are in tended  for the user d a ta  signalling  rates as 
recom m ended in R ecom m endation X .l [1].

Between points X and  Y, transm ission takes place over 64 k b it/s  digital paths. Such paths m ay include 
digital sections using m odem s over analogue facilities.

It should be assum ed tha t the signalling for the circuit-sw itched d a ta  call contro l follows the sam e rou te as 
the data connection.
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160000 km®*

CCITT-8954

FIG URE 1/X.92

Hypothetical reference connections for public synchronous data networks

The legend to the symbols used in Figure 1/X .92 is as follows:

x Multiplex equ ipm ent (above 6 4  k b it/s )

—1X1—  Line con cen tra to r or m ultiplex equ ipm ent 

— 0 ~  DCE

Satellite

D ata sw itching exchange 

G a te w a y /tra n s it d a ta  sw itching exchange 

D ata term inal equ ipm ent

Logical link

Typical connection  of m odera te  length 
(1000  km)

Typical long connection  (10  0 0 0  km)

*  Longest terrestria l connection
(25  0 0 0  km)

0  Long-distance international connection  via
s a te l l i te -o n e  in ternational circuit 
(80  0 0 0  km)

(S) Long-distance in ternational connection  via
tw o  sa te llites -  tw o  in ternational circuits 
(1 6 0  0 0 0  km)

CCITT-8953
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4 a) The logical links to be considered in the case o f packet sw itching are indicated  in Figure 1/X .92 by
the dotted  lines. The legend is as follows:

Link A =  data link between two adjacent da ta  sw itching exchanges in a national netw ork

Link A1 =  data link between two adjacent gateway data switching exchanges in an in te rnational connection

Link B =  data link between a source DSE and  a destination  DSE

Link BI =  data  link between a local D SE and a gateway DSE

Link G1 == data  link between a source gateway DSE and  a destination  gatew ay DSE in an in te rnational 
connecton

Link C =  da ta  link between source DTE and destination  DTE

Link D =  data  link between source DTE and  the source local DSE or the data link between destination  DTE
and destination  local DSE

Link E =  data link between com m unicating processes

b) To allow for the incorporation  o f packet assem bly/disassem bly facilities, the variants to logical 
Link D, show n in Figure 2 /X .92, are recognized.

Local

CCITT-8486-A

FIG URE 2 /X .92  

Variants o f logical link D

The legend to the sym bols used is as follows:

Class 1 -7

Class 8-11 

| PAD |

Data terminal equipment in user classes of service 1 -7

Packet mode data terminal equipment in user classes of service 8-11 

Packet assembly/disassembly equipment

CCITT-8487

Link D l =  data link between a data term inal equipm ent in user class o f service 1-7 and  a packet assem bly / 
disassem bly equipm ent

Link D2 =  data  link between a data term inal equipm ent in user class o f service 8-11 or a packet assem bly / 
disassem bly equipm ent and a local data  switching exchange.
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Note 1 — A user may see two different types o f logical interfaces with the netw ork (Link D l and D2).

Note 2 — Link D2 could provide an interface for a single access term inal as well as for a m ultiple access 
term inal.
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Recommendation X.96

CALL PROGRESS SIGNALS IN PUBLIC DATA NETW ORKS

(Geneva, 1976, am ended at Geneva, 1980)

The CC ITT,

bearing in m ind

tha t the establishm ent o f public data  netw orks for data transm ission in various countries and the 
subsequent in ternational interconnection o f these netw orks creates the possibility that, in certain circum stances, 
there is a need to inform  the caller about the progress o f the call,

unanim ously declares the view

tha t call progress signals should be returned to the caller to indicate the circum stances which have 
prevented the connection being established to a called num ber;

tha t call progress signals should be returned to  the caller to indicate in som e circum stances the progress 
m ade tow ards establishing the call;

that in addition , for packet-sw itched services, call progress signals should also be transm itted:

— if a problem  is detected at a D T E /D C E  interface which may have an im pact on data integrity,

— for the virtual call (VC) service, to  the calling and called DTEs when a call is reset o r cleared after 
having been established,

— for the perm anent virtual circuit (PVC) service between two D TEs to  bo th  D TEs when the perm anent 
virtual circuit is reset,

— for the datagram  (D G ) service, when the logical channel is reset, and  to the source DTE when a 
datagram  is not delivered or if datagram  delivery confirm ation is given.

The call progress signals and their related circum stances giving rise to  them  are defined in Table 1/X.96.

C all progress signal form at and coding shall be in accordance with relevant interface specifications in the 
Series X Recom m endations.

In a circuit-sw itched service, call progress signals may only be transm itted  during  the call set-up phase. In 
a packet-sw itched service they may also be transm itted  during the data transfer phase and  the call clearing phase 
o f a virtual call.

The significance o f categories indicates broadly the type o f action expected o f the DTE receiving the 
signal, see Table 2/X .96.
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T A B L E  2 /X .9 6

C ategory S ig n ifica n ce

A C a ll n o t c leared . C a llin g  D T E  is e x p e c te d  to  w ait.

B C all c leared  b e ca u se  th e  p roced u re  is  c o m p le te .

C l  a n d C 2 C a ll c leared . T h e  c a llin g  D T E  sh o u ld  c a ll again  so o n :
th e  n ex t a ttem p t m a y  b e  su ccessfu l. H o w ever , a fter  a n u m b er  o f  u n su ccessfu l c a ll a ttem p ts  w ith  th e  sa m e  resp o n se  th e  
c a u se  c o u ld  b e a ssu m e d  to  b e  in C a teg ory  D l o r  D 2 .
T h e  in terv a l b e tw e e n  su c c e s s iv e  a ttem p ts , a n d  th e  m a x im u m  n u m b e r  o f  a tte m p s , w ill d e p e n d  o n  a  n u m b e r  o f  c ir c u m ­
sta n ce s  in c lu d in g :
-  n atu re o f  th e  ca ll progress s ig n a l,
-  u ser’s traffic  p attern ,
-  tariffs,
-  p o ss ib le  r eg u la tio n s  b y  th e  A d m in is tr a tio n s , o r  reset (for p a ck e t-sw itc h ed  serv ices  o n ly ). T h e  D T E  m a y  c o n t in u e  to  

tra n sm it d ata  reco g n iz in g  th a t d ata  lo ss  m ay h a ve  occu rred .

D l a n d  D 2 C a ll c leared . T h e  c a llin g  D T E  sh o u ld  tak e o th e r  a c tio n  to  c larify  w h en  th e  ca ll a tte m p t m igh t b e  su c c e s s fu l, o r  reset (for  
p erm a n en t v ir tu a l c ir cu it a n d  datagram  lo g ica l c h a n n e l o n ly ). T h e  D T E  s h o u ld  c ea se  d ata  tr a n sm iss io n  a n d  ta k e  o th e r  
a ctio n  as ap p ro p ria te .

C l  a n d  D l D u e  to  su b scrib er  c o n d itio n .

C 2  an d  D 2 D u e  to  n e tw o rk  c o n d it io n .

The sequence o f call progress signals in Table 1/X .96 implies, for categories C and  D, the o rder o f call 
set-up processing by the network. In general the D TE can assum e, on receiving a call progress signal, that no 
condition higher up the table is present. N etw ork congestion, long-term  netw ork congestion and  no connection  are 
exceptions to this general rule. The actual coding o f call progress signals does not necessarily reflect this sequence.

Except as noted in N ote 4 to Table 1/X .96, all call progress signals will be extended to the DTE 
unm odified. Users and  D TE m anufacturers are w arned to m ake due allow ance for possible later extensions to this 
table by providing app rop ria te  fall-back routines for unexpected signals.

For the datagram  service, which does not em brace the concept o f  a call, the term  “ca ll” should  be 
interpreted  as “da tag ram ”, “calling” as “source” , “called” as “destina tion” , “cleared” as “not delivered” .
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T A B L E  1 /X .9 6

C all
progress

signal
D e fin it io n C a te ­

gory

A p p lic a b le  to

S ee
N o te

C ircu it
S w itch in g

P ack et
S w itch in g

V C P V C D G

T e r m in a l c a lled T h e  in c o m in g  c a ll w as s ig n a lle d  to  th e  D T E  
a n d  c a ll a c c e p ta n ce  is  a w a ited . A (M) FS - - 1

R ed ir ec te d  call T h e  ca ll h as b e en  red irected  to  a n o th er  n u m b er  
a ssig n ed  b y  th e  c a lle d  su bscrib er . A (M) - - -

C o n n e c t  w h en  free T h e  ca lle d  n u m b er  is b u sy  an d  th e  c a ll h as b een  
p la ced  in a q u eu e . T h e  c a ll w ill b e  c o n n e c te d  w h en  
th e  ca lle d  n u m b er  b e c o m e s  free i f  th e  ca lle r  w aits.

A (M) - - -

D e liv e r y
c o n fir m a tio n

T h e  d atagram  h as b een  a c c e p ted  b y  th e  
d estin a tio n  D T E . A - - - (M)

R e g is tr a t io n /c a n c e lla ­
tio n  co n fir m e d

T h e  fa c ility  reg istration  o r  c a n c e lla tio n  
req u ested  b y  th e  c a llin g  D T E  h as b een  
c o n firm ed  b y  th e  n e tw o rk .

B (M) - - -

R e d ir ec tio n  fa c ility  
a ctiv e T h e  red irection  fa c ility  is  a ctiv e . B (M) - - - 2

R e d ir ec tio n  fa c ility  
n o t a c t iv e . T h e  red irection  fa c ility  is  n o t a ctiv e . B (M) - - - 2

N o  c o n n e c t io n C a u se  u n sp ec ified . C l M FS - FS

S e le c t io n  sign al 
tr a n sm iss io n  error

A  tra n sm issio n  error h as b een  d e tected  in  th e  
s e lec tio n  s ig n a ls  b y  th e  first D a ta  S w itch in g  
E x ch a n g e  (D SE ). C 2 M - - -

L o ca l p ro ced u re  error A  p roced u re  error c a u sed  b y  th e  D T E  is d e tected  
b y th e  D C E  at th e  lo ca l D T E /D C E  in terface. P o ss ib le  
reason s are in d ica ted  in re lev a n t S eries  X 
in terface  R e c o m m e n d a tio n s  (e .g .: in co rrect  
fo rm a t, e x p ira tio n  o f  a tim e -o u t) .

C l M M M M 3

N e tw o r k  c o n g estio n A  c o n d itio n  ex ists  in  th e  n etw o rk  su ch  as:
1) tem p o rary  n e tw o rk  c o n g e st io n ,
2 ) tem p o rary  fau lt c o n d it io n  w ith in  th e  n etw o rk ,
in c lu d in g  p roced u re  error w ith in  a n e tw o rk  o r  an  
in tern a tio n a l link .

C 2 M M M M

In va lid  fa c ility  request A fa c ility  req u ested  b y  th e  ca llin g  D T E  is  d e tected  
as in v a lid  b y  th e  D C E  at th e  lo ca l D T E /D C E  in ter ­
face. P o ss ib le  reason s in c lu d e :
-  req u est for a fa c ility  w h ic h  h as n o t b een  su b scrib ed  

to  b y  th e  D T E ;
-  req u est for a fa c ility  w h ic h  is  n o t a v a ila b le  in  

th e  loca l n etw o rk ;
-  req u est for a fa c ility  w h ic h  h as n o t b e en  r eco gn ized  

as v a lid  b y  th e  lo ca l D C E .

D l
or
D 2

M M - M

R P O A  o u t o f  order T h e  R P O A  n o m in a te d  b y  th e  c a llin g  D T E  is u n a b le  
to  forw ard  th e  call. D 2 (M) (M) FS FS 4

C h a n g e d  n u m b er T h e  c a lle d  D T E  h a s b e en  assig n ed  a n e w  n u m b er. D l M - - -

N o t o b ta in a b le T h e  c a lle d  D T E  ad d ress is  o u t o f  th e  n u m b erin g  p lan  
o r  n o t a ss ig n ed  to  a n y  D T E . D l M M - M

A c c e ss  barred T h e  ca llin g  D T E  is n o t p erm itted  th e  c o n n e c t io n  to  
th e  c a lle d  D T E . P o ss ib le  reason s in c lu d e:
-  u n a u th o r ize d  a ccess  b e tw e en  th e  ca llin g  D T E  an d  

th e  c a lle d  D T E ;
-  in c o m p a tib le  c lo se d  u ser  grou p .

D l M M - M

R e v e r se  ch arg in g  a c c e p t­
a n ce  n o t su b scrib ed

T h e  c a lle d  D T E  has n o t su b scrib ed  to  th e  reverse  
ch arg in g  a c c e p ta n ce  fa c ility . D l FS (M) - (M)

In c o m p a tib le  u ser  c lass  
o f  s erv ice

T h e  c a lle d  D T E  b e lo n g s  to  a u ser  c la ss  o f  serv ice  
w h ic h  is in c o m p a tib le  w ith  th at o f  th e  ca llin g  D T E . D l M - - - 5

F ast s e le c t  a cc e p ta n ce  
n o t su b scr ib ed

T h e  ca lle d  D T E  h as n o t su b scrib ed  to  th e  fast se lec t  
a c c e p ta n ce  fa c ility . D l - (M) - -
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T A B L E  1 /X .9 6  (continuation)

A p p lic a b le  to
C all

progress
sign al

D e fin itio n C a te ­ C ircu it
P ack et

S w itch in g S ee
g ory s w itc m n g

V C P V C D G
n o te

Incom patib le destination T h e  rem o te  D T E /D C E  in terface  o r  th e  tran sit n etw ork  
d o es  n o t su p p o rt a fu n ctio n  or  fa c ility  req u ested  
(e.g. th e  d atagram  serv ice).

D l - M - M

O u t o f  order T h e  rem o te  n u m b e r  is o u t o f  order. P o ss ib le  reason s  
in c lu d e:
-  D T E  is u n co n tro lled  n o t ready
-  D C E  p o w er  o f f
-  n e tw o rk  fau lt in  th e  lo ca l lo o p
-  in  p a ck et sw itch e d  serv ices  o n ly :

X .2 5  [1] lev e l 1 n o t fu n c tio n in g  
X .2 5  [1] lev el 2 n o t in  o p era tio n

D l
or
D 2

S ee  n o te  6
M

Se

M 

e n ot(

M

7 8

N e tw o r k  fau lt in  
th e  lo ca l lo o p

T h e  loca l lo o p  a sso c ia te d  w ith  th e  ca lle d  D C E  
is fau lty D 2 M U n le s s  

o u t  o f
S ee  N o te  7 9

D C E  p o w er  o ff C a lled  D C E  has n o  m a in s  p o w er  o r  is sw itch e d  off. D l M ord er
is S ee  N o te  7 9

U n con tro lled  not ready C a lled  D T E  is u n co n tro lled  n o t ready. D l M
p r o ­
v id ed S ee  N o te  7 9

C o n tr o lle d  n o t ready C a lled  D T E  is s ig n a llin g  c o n tro lled  n o t ready. D l M FS FS FS 1

N u m b e r  b u sy T h e  c a lle d  D T E  is d e tected  by th e  D C E  as en gaged  
o n  o th e r  ca ll(s) , a n d  th erefore  as n o t b e in g  a b le  to  
a c c e p t th e  in c o m in g  c a ll. In th e  case  
o f  th e  datagram  serv ice , th e  q u eu e  at th e  d estin a tio n  
D C E  is fu ll.

C l M M - M

C a ll th e  in fo rm a tio n  
serv ice

T h e  c a lle d  n u m b er  is tem p o rar ily  u n o b ta in a b le ,  
call th e  n e tw o rk  in fo rm a tio n  serv ice  for d eta ils. D l M - - -

R e m o te  p roced u re  error A  p roced u re  error cau sed  by th e  rem o te  D T E  is d e tected  
by  th e  D C E  at th e  rem o te  D T E /D C E  
in terfa ce . P o ss ib le  rea son s are in d ica te d  in relevan t  
S eries X  in terface  R e co m m e n d a tio n s .

D l - M M M

L o n g  term  n etw o rk  
c o n g e stio n A  m ajor sh ortage  o f  n etw o rk  resou rce  ex ists. D 2 M - - - 10

N e tw o r k  o p era tio n a l N e tw o r k  is ready to  resu m e n o rm a l o p er a tio n  after  
a tem p o rary  fa ilu re  o r  c o n g estio n . C l - M

S ee  
N o te  

11

M M

R em o te  D T E  operational R e m o te  D T E /D C E  in terface  is ready to  resu m e n o rm a l 
o p er a tio n  after a tem p o rary  fa ilu re  o r  o u t o f  order  
condition  (e.g. restart at the rem ote D T E /D C E  interface). 
L oss o f  data  m a y  h a ve  o ccu rred .

C l
or
D l

- - M -

D T E  o rig in a ted T h e  rem o te  D T E  h as in itia ted  a c lear , reset or  
restart p roced u re.

B or  
D l - M M - 12

P A D  c lear in g T h e  c a ll h as b een  c lea red  by th e  lo ca l P A D  as an 
a n sw er  to  an  in v ita tio n  from  th e  rem o te  D T E  
(X .2 8  [2] o n ly ).

B -
M

(X .2 8
[2]

o n ly )

- -

Not applicable 
M Mandatory in all networks
(M) Mandatory where the relevant optional user facility is provided
FS Further study
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N ote  /  -  The international im plications o f controlled not ready and m anual answering art for further study.
Note 2 -  Sent as confirm ation/answ er for the redirection activation/deactivation facility.
Note 3 -  For circuit switching, applicable only to the calling DTE.
Not? 4 -  The RPOA out-of-order call progress signal will not be returned to a DTE which does not subscribe to the RPOA selection
facility.
Note 5 -  Some networks may use the not obtainable  call progress signal to signal this condition.
Note 6 -  Used as an alternative signal in networks where one o r more o f the conditions uncontrolled not ready, D C E  power off and net­
work fault in the local loop cannot be uniquely identified.
Note  7 -  Although the basic out-of-order call progress signal is transm itted for these conditions, the diagnostic field in the clearing, re­
setting  o r datagram service signal packet may give m ore precision.
Note 8 -  The fact that a DTE is also out o f order when the link access procedure level is not operating correctly is a subject for further 
study.
Note 9 -  Should be provided where the network can identify the condition.
Note 10 -  Activated by the operational staff o f the network.
Note I I -  Applicable only to the D TE/D C E interface (restart packets).
Note 12 -  Possible reasons for this include reverse charging not accepted. Reset and restart are not applicable to the circuit-switching
service.

Notes concerning Table I/X .96:
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packet assem bly/disassembly facility (PAD) in a public data network situated in the same country, Vol. VIII, 
Fascicle VI11.5, Rec. X.28. ’

Recommendation X.1I0

ROUTING PRINCIPLES FOR INTERNATIONAL PUBLIC DATA SERVICES 
THROUGH SW ITCHED PUBLIC DATA NETWORKS OF THE SAM E TYPE

(Geneva, 1980)

1 Introduction

R outing o f an in ternational call through switched public data networks (PD N s) includes aspects different 
from  those within a national network. This m ainly results from  the involvem ent o f nonidentical networks in 
capability  and  facility, and the interw orking o f the networks m anaged independently . This leads to the necessity o f 
routing  principles for in ternational public data networks, together with o ther R ecom m endations serving for 
in ternational interworking.

This R ecom m endation sets forth prim ary guidelines o f the routing  to  be applied to in ternational 
interw orking am ong the same types (i.e. packet-to-packet, circuit-to-circuit) o f switched public data networks. 
A im ing at the optim ization o f  quality o f  service and efficiency o f  operation, this R ecom m endation is to be further 
developed.

2 General routing principles

2.1 R outing of a call (see N ote 1) will be a m atter for the responsibility o f  the A dm inistrations.
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2.2 All A dm inistrations concerned with a given call should be able to ob ta in  the routing  in form ation  for that
call (e.g. the D N IC  o f each netw ork concerned) (see N ote 2).

2.3 The in ternational route to be used in each relation will be determ ined by agreem ents am ongst
A dm inistrations concerned.

2.4 The route for a call should be determ ined on a link-by-link basis.

2.5 Only the in ternational data num ber as defined in R ecom m endation X.121 will be forw arded on the
in ternational route, i.e. any prefix used used nationally  to gain access to the in ternational gateway will not be 
forw arded.

3 Routing procedures applicable to international interworking between switched PD Ns of the same type

3.1 In ternational gateway switches will recognize the calling and  the called D N IC s or D CC s to determ ine the
destination  o f a call and the routing  (see N otes 2 and  3).

3.2 Routes may be selected on a per call basis.

3.3 The selection o f a physical path (e.g. satellite a n d /o r  subm arine cable) for a call should be determ ined by
the A dm inistrations concerned.

3.4 The sam e route (i.e. set o f gateway DSEs) will be m ainta ined for the duration  o f a call.

3.5 Barring procedures for particu lar routing will be provided by each A dm inistra tion  and will be the subject
o f bilateral agreem ent.

3.6 T ransit netw orks will check routing inform ation  o f each call to prevent the routing back to the orig inating  
netw ork or a prior transit network.

Note 1 — For datagram  service, which does not em brace the concept o f a call, the term “call” should be 
in terpreted  as “da tag ram ”, “calling” as “source”, and  “called” as “destina tion” .

Note 2 — The application  o f this princip le to circuit-sw itched netw orks is for fu rther study.

Note 3 — Possible digit analysis up to the first one or two digit(s) o f the national num ber or netw ork
term inal num ber is also for fu rther study.

Recommendation X.121

INTERNATIONAL NUM BERING PLAN FOR PUBLIC DATA NETW ORKS 

(provisional, Geneva, 1978; am ended, Geneva, 1980)

The purpose o f this In ternational N um bering Plan is to facilitate the in troduction  o f public d a ta  netw orks 
and  provide for their interw orking on a w orldwide basis.

1 Design considerations

The design considerations that form  the basis o f this Plan are as follows:

1.1 There could be a num ber o f public data  networks in a country ]).

1.2 W here a num ber o f public data  networks are to be established in a country  it should not be m andato ry
to integrate the num bering p lans o f the various networks.

C o u n try  or g e o g ra p h ic a l area.
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1.3 The In ternational N um bering Plan should perm it the identification o f a called c o u n try "  as well as a
specific public data network in that country ".

1.4 The num ber o f digits com prising the code used to identify a country "  and a specific public data netw ork
in that country " should be the same for all countries ".

1.5 A national data num ber assigned to a data term inal should be unique within a particular national network.
This national data num ber should form part o f the in ternational data num ber which should also be unique on a 
w orldw ide basis.

1.6 The num ber o f digits to be used in an in ternational data num ber should be governed by national and
in ternational requirem ents but a reasonable lim it on the overall num ber o f digits should be imposed.

1.7 The N um bering Plan should make provision for the interw orking o f data term inals on public data
netw orks with data term inals on public telephone and telex networks.

Note — The term “telex” em ployed in this R ecom m endation, includes TW X networks.

1.8 The In ternational N um bering Plan should provide for substantial spare capacity  to accom m odate future
requirem ents.

1.9 The N um bering Plan should not preclude the possibility o f a single national network providing an
integrated telecom m unications system for services o f all kinds.

1.10 W here m ultiple RPOA facilities exist providing service to the same country " , provision for the selection o f 
a specific RPOA facility should be allowed for in the facility request part o f the selection signals.

Note — The term RPOA in this R ecom m endation refers to Recognized Private O perating Agency.

2 Characteristics and application of the Numbering Plan

2.1 Number system

2.1.1 The 10 digit num eric character set 0-9 should be used for num bers (or addresses) assigned to data 
term inals on public data networks. This princip le should apply to both national and international data num bers.

2.1.2 Use o f the above num ber system will m ake it possible for data term inals on public data netw orks to 
interw ork with data term inals on public telephone and telex networks.

2.2 Data network identification codes

2.2.1 A D ata Network Identification C ode (D N IC ) should be assigned to each public data network or, possibly, 
where all networks are contained within an integrated num bering scheme, to each specific service.

2.2.2 All data network identification codes (D N IC ) should consist o f four digits. The first three digits should 
always identify a country "  and could be regarded as a D ata C ountry  "  C ode (DCC). The fourth, or netw ork digit, 
should identify a specific data network or service in the country "  as indicated in § 2.2.1 above.

2.2.3 Each country "  should be assigned at least one 3-digit data country "  code (DC C). The data country "  code 
(D C C ) in conjunction with the fourth digit can identify up to 10 public data networks. The form at for data 
netw ork identification codes (D N IC ) should be as indicated in Figure 1/ X . l 21.

C oun try  or geographical area.
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Data network identification code (DNIC)

Z X X X

t  ^-----------  Network digit (or service as indicated in § 2.2.1)

CCITT-38 210
Data country code (DCC)

X denotes any digit from 0 through 9 

Z denotes any digit from 2 through 7 as indicated in § 2.2.4

FIG URE l/X .121 

Format for data network identification codes (DNIC)

2.2.4 In the system o f data netw ork identification codes, the first digit o f such codes should be in accordance 
with Table l/X .121 .

TABLE l/X .121  

First digit o f data network identification code

0 -  I
1 -  f

2
3
4
5
6 
7

Reserved

For data network identification codes (DNIC)

8 - 1  For interworking with telex networks 
9 -  ( For interworking with telephone networks

Note 1 — The allocation o f codes for non-zoned services, such as the m arine satellite services, is for 
fu rther study. The following points could be considered:

— select a data country n code (D C C ) in each zone to indicate the location , or

— use an escape D N IC  such as 11XX.

Note 2 — Details o f the N um bering Plan aspects o f interw orking between public data netw orks and
public te lephone and telex networks will be given in ano ther Recom m endation.

2.2.5 The system of data network identification codes (D N IC ) indicated in §§ 2.2.3 and 2.2.4 above will provide 
for 600 data country n codes (D C C ) and a theoretical m axim um  of 6000 D N IC .

2.2.6 Should a country have m ore than 10 public data  networks, an add itiona l data  country 11 codes(s) (D C C ) 
w ould be assigned to it.

2.2.7 A list o f data  country u codes (D C C) to be used in the developm ent o f data  netw ork identification codes
(D N IC ) is given in Annex B to this R ecom m endation. This list was prepared  in accordance with the requirem ent
th a t the first digit o f a D N IC , which is also the first digit o f the em bedded d a ta  country  "  code (D C C ), should be 
restricted to  the digits 2-7 inclusive (see § 2.2.4 above). As first digits o f data  country  codes (D C C ), the digits 2-7 
are arranged  to represent w orld zones.

]> C o u n try  or  g e o g ra p h ic a l area.
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2.2.8 The assignm ent o f data  country b codes (D C C) is to be adm inistered  by the CCITT. The assignm ent o f 
netw ork digits will be m ade nationally  and  the C C IT T  Secretariat notified.

The M em ber countries o f the In ternational T elecom m unication U nion not m entioned in this list who wish 
to  take part in the in ternational data service or those M em bers who require an additional data  country b code(s) 
(D C C ) should ask the D irector o f the C C IT T  for the assignm ent o f an available 3-digit data  country b code(s) 
(D C C). In their request, they may indicate the available 3-digit code(s) preferred.

A ssignm ents by the D irector o f the C C IT T  of data country  n codes (DC C) as well as assignm ents by 
countries lj o f  the network digits will be published in the O perational Bulletin o f the In ternational T elecom m unica­
tion  U nion.

2.2.9 Exam ples indicating how data network identification codes (D N IC ) could be developed, are given in 
A nnex A to this Recom m endation.

2.3 International data number

2.3.1 A data term inal on a public data network when called from  another country b should be addressed by its 
in te rnational data num ber. The in ternational data num ber should consist o f  the data network identification  code 
(D N IC ) o f the called public data netw ork, followed by the netw ork term inal num ber (N TN ) o f the called data  
term inal, or, for exam ple, where an integrated num bering scheme exists w ithin a country b, the data  country  b 
code (D C C ) followed by the N ational N um ber (N N ) o f the called term inal, i.e.:

In ternational data num ber =  D N IC  +  N T N , or, D CC +  N N

2.3.2 The N etw ork Term inal N um ber (N T N ) should consist o f the full address that is used when calling the 
da ta  term inal from  w ithin its serving public data network. The national num ber (N N ) should consist o f the full 
address used when calling the data term inal from  another term inal w ithin the national integrated num bering 
scheme. These num bers should consist o f all the digits necessary to  uniquely identify the data  term inal w ithin the 
serving network and should not include any prefix (or access code) that m ight be em ployed for such calling.

2.4 M axim um  number o f  digits

2.4.1 In ternational data num bers could be o f d ifferent lengths but should not consist o f m ore than 14 digits. 
W ith the da ta  network identification code (D N IC ) fixed at 4 digits and the data  country b code (D C C ) fixed at 3 
digits, it would, therefore, be possible to have a network term inal num ber (N T N ) o f 10 digits m axim um , or, a 
national num ber (N N ) o f 11 digits maximum.

N ote  — The lim it o f 14 digits specified above applies exclusively to  the address inform ation. A dequate 
register capacity  should be m ade available at data  switching exchanges to accom m odate the above address digits 
as well as any additional digits that might be in troduced for signalling, o r o ther purposes.

2.5 International prefix

2.5.1 For outgoing in ternational calls from  a public data  netw ork, an in ternational prefix (or access code) w ould
generally be required to access appropria te  facilities for in ternational interw orking. The com position o f this prefix 
is a national m atter as the prefix does not form  part o f the in ternational da ta  num ber. However, the possible need 
to  accom m odate such a prefix with regard to digit register capacity in the calling network should be noted.

2.6 Num ber analysis — international calls between public data networks

2.6.1 In the case o f in ternational calls between public data netw orks, provision should be m ade in orig inating
countries b to in terpret the first three digits o f the in ternational data num ber. These digits constitute the data 
country  code (D C C ) com ponent o f the data netw ork identification  code (D N IC ) and  identify the term inal 
country  b. This in form ation is required in the originating  country b for rou ting  purposes.

Country or geographical area.
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2.6.2 In orig inating  countries n, it might also be necessary to interpret the fourth , or netw ork, digit o f a D N IC . 
Such in terpretation  would provide the identity o f a specific network in a country  0 where several public data 
netw orks are in service. This inform ation m ight be required for billing purposes or for the selection o f specific 
routes to called networks.

Note — W ith regard to RPOA selection, see § 1.10 above.

2.6.3 C ountries n receiving in ternational calls for public data networks should receive the com plete in te rnational 
d ata  num ber including the data network identification code (D N IC ). How ever, where a country n o f destination  
indicates th a t it does not wish to receive the data  country n code (D C C ) com ponen t o f the D N IC , arrangem ents 
should be m ade to suppress the DCC.

2.6.4 For destination  countries u with m ore than ten public data networks, in terpretation  o f the first three digits 
o f the D N IC  [i.e., the data country u code (DCC)] would identify the g roup  o f netw orks within which the called 
network is included. In terpreta tion  o f the fourth , or network, digit o f the D N IC  w ould identify the called netw ork 
in that group. In terpretation  o f the first three digits would also make it possible to verify that an incom ing call 
has in fact reached the correct country !).

2.6.5 In the case o f destination countries 0 where there are fewer than ten public data netw orks, the first three 
digits o f  the D N IC  could provide the verification indicated in § 2.6.4 above. In terp reta tion  o f the fourth , or 
netw ork, digit o f the D N IC  would identify the specific network being called.

2.6.6 In transit countries 0 the com plete in ternational data num ber including the data network identification 
code (D N IC ) must always be received. In terpreta tion  of the First three digits w ould identify the called country  n. 
In terp reta tion  o f the fourth or network digit would identify a specific data  netw ork or a service in the called 
country  l). In terpreta tion  o f the fourth digit m ight be required for billing purposes or for route selection beyond 
the transit country n.

2.6.7 W here a data call is to be routed beyond a transit country 1} through a second transit country  n, the 
com plete in ternational data num ber, including the data netw ork identification  code (D N IC ), should always be 
sent to the second transit country ]). W here the data  call is to be routed by a transit country 11 to the country  11 of 
destination , the arrangem ents indicated in § 2.6.3 above should apply.

2.7 Directories and letterheads

2.7.1 D irectories for public data networks should include inform ation on the procedures to be follow ed for 
m aking in ternational data  calls. A diagram , such as tha t o f Figure 2 /X . 121, could assist the custom er in these 
procedures.

2.7.2 W ith regard to the prefix (or access code) shown in Figure 2 /X . 121, it should be noted  tha t the same 
prefix (designated P) could be used for all three types o f calls. The choice o f prefix is, however, a national m atter.

2.7.3 W ith regard to RPOA selection (see § 1.10 above), it should be noted  tha t an RPOA facility request 
designator would be used only in in ternational data calls. Provision o f this facility as well as the designation  o f 
the RPOA facility selection designator is a national m atter in the orig inating  country  ]).

2.7.4 W ith regard to the publication  o f in ternational data  num bers on letterheads or o ther w ritten m aterial, it is 
recom m ended that the netw ork term inal num ber (N T N ) or national num ber (N N ) should  be easily d istinguished 
w ithin the in ternational num ber, i.e. that there be a space between the 4-digit D N IC  and  the netw ork term inal 
num ber (N T N ) or, between the 3-digit data  country code (D C C) and the national num ber (N N ), w here the 
fourth  digit o f the D N IC  is included in the national num ber (NN ).

!) C o u n tr y  or g e o g ra p h ic a l area.
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Internationa! data number

P +

P +

a) Called number is not part of a national integrated numbering scheme 
or

DCC National number (starting with 4th digit of DNIC)

(3 digits) (up to 1 1 digits)

b) Called number is part of a national integrated numbering scheme

A. International identification of data terminals on public data networks

<-------------------- ------------------------------------------------------------ ►

DNIC + Network terminal number

(4 digits) (up to 10 digits)

International telephone number

P + 9 + TCC National significant telephone number

B. An example of the international identification of a data terminal on the public telephone network when accessed to or from a public data 
network (see Note)

International telex number

P + 8 + TDC National telex number
CCITT-26 880

C. An example of the international identification of a data terminal on the public telex network when accessed to or from a public data 
network (see Note)

P international prefix
DNIC data network identification code
DCC data country code
TCC telephone country code
TD C  telex destination code

Note -  This illustrates the case where the data term inal on the public telephone o r telex netw ork is identified by the telephone or telex
num ber. O ther cases are possible. The various interworking scenarios will be described in a separate Recom m endation.

FIG U R E 2/X . 121 

International format
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A N N E X  A

(to R ecom m endation X.121)

Development of Data Network Identification Codes (DNIC)

Example 1

In this exam ple, it is assum ed for illustrative purposes only, that the N etherlands has established its first 
public da ta  network. To develop the data  netw ork identification code (D N IC ) for this netw ork, it w ould be 
necessary for the N etherlands to  assign to it a network digit to follow the listed data  country  code (D C C ) 204 
(see A nnex B). A ssum ing tha t the N etherlands selected the digit 0 as the netw ork digit, the data  network 
identification  code (D N IC ) for this initial netw ork w ould be 2040.

Exam ple 2

In this exam ple, it is assum ed for illustrative purposes only, tha t five public data netw orks have been 
established in C anada. To develop the data  netw ork identification codes for these netw orks, it w ould be necessary 
for C anada  to assign .to each o f these networks a network digit to follow the listed da ta  country  0 code (D C C ) 302 
(See A nnex B). A ssum ing tha t C anada assigned the network digits 0-4 to the five netw orks, the resulting data 
netw ork identification  codes (D N IC ) would be 3020, 3021, 3022, 3023 and  3024.

Example 3

In this exam ple, it is assum ed for illustrative purposes only, that eight public da ta  netw orks have been 
established in the U nited States o f America. It is also assum ed that netw ork digits 0-7 w ould be assigned by the 
U nited States o f A m erica to follow  the listed data  country  1) code (D C C ) 310 (see A nnex B). The da ta  network 
identification  codes (D N IC ) thus form ed for these eight netw orks w ould be 3100, 3101, 3102, 3103, 3104, 3105, 
3106 and 3107.

If, som e tim e later, four additional public data netw orks were to be in troduced  in the U nited States of 
A m erica, two o f the four new netw orks could be assigned netw ork digits 8 and 9 in association w ith data 
country  0 code (D C C ) 310, to produce the da ta  netw ork identification  codes (D N IC ) 3108 and  3109.

For the rem aining two public data networks, the U nited States o f A m erica w ould have to ask the C C IT T  
for an additional data country  ]) code (DCC). A request for a code next in sequence, i.e. 311, could be m ade if this 
code appeared  to be spare. I f  code 311 could be m ade available it w ould be assigned to the U nited States o f 
Am erica. If  it was not available, a spare code in the “300” series o f data  country "  codes (D C C ) w ould be 
assigned. A ssum ing data country  ]) code (D C C ) 311 was available and issued to the U nited States o f A m erica, the 
tw o rem aining public da ta  netw orks could be assigned netw ork digits 0 and  1 in association with data  country  lf 
code (D C C ) 311, to produce the data  netw ork identification codes (D N IC ) 3110 and  3111.

The da ta  netw ork identification  codes (D N IC ) for the 12 public data  netw orks w ould then  be 3100, 3101, 
3102, 3103, 3104, 3105, 3106, 3107, 3108, 3109, 3110 and  3111.

Exam ple 4

In this exam ple, it is assum ed for illustrative purposes only, that a public data netw ork is to be established 
in each o f two C aribbean  islands that are part o f the group o f islands know n as the French Antilles. The islands 
concerned are G uadeloupe and  M artinique.

To develop the data netw ork identification  codes (D N IC ) for these public da ta  netw orks, it is assum ed 
th a t the French A dm inistration  w ould assign netw ork digit 0 to the netw ork in G uadeloupe and  netw ork digit 1 to 
the netw ork in M artin ique and  associate these netw ork digits with the listed data country  n code (D C C ) 340 for 
the French Antilles (see A nnex B). The data  netw ork identification codes (D N IC ) thus form ed w ould be 3400 for 
G uadeloupe and  3401 for M artinique.

This exam ple indicates th a t the system o f data  netw ork iden tification  codes (D N IC ) is app rop ria te  for 
application  to  groups o f islands or regions o f a country 1} since one da ta  country  code (D C C ) could provide for 
up  to ten public da ta  netw orks dispersed over several islands or regions. At the sam e tim e such island or regional 
netw orks w ould be d istinguishable from  each other.

Country or geographical area.
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A N N E X  B

List of data country or geographical area codes

(to R ecom m endation X.121)

Note — The countries or geographical areas shown in this A nnex include those that already have code 
assignm ents in the case o f o ther public telecom m unication  networks.

Zone 2

Code Country or Geographical Area

202 Greece
204 N etherlands (K ingdom  of the)
206 Belgium
208 France
212 M onaco
214 Spain
216 H ungarian  People’s R epublic
218 G erm an D em ocratic R epublic
220 Y ugoslavia (Socialist Federal R epublic of)
222 Italy
226 R oum ania (Socialist R epublic of)
228 Switzerland (C onfederation  of)
230 Czechoslovak Socialist Republic
232 A ustria
234 U nited K ingdom  o f G reat Britain and  N orthern  Ireland
238 D enm ark
240 Sweden
242 N orw ay
244 Finland
250 U nion o f Soviet Socialist Republics
260 Poland (People’s R epublic of)
262 G erm any (Federal R epublic of)
266 G ibraltar
268 Portugal
270 Luxem bourg
272 Ireland
274 Iceland
276 A lbania (Socialist People’s R epublic of)
278 M alta (R epublic of)
280 Cyprus (R epublic of)
284 Bulgaria (People’s R epublic of)
286 Turkey

Zone 2, Spare Codes: 68

Zone 3

Code Country or Geographical Area

302 C anada
308 St. Pierre and  M iquelon
310 U nited States o f  A m erica
330 Puerto Rico
332 Virgin Islands (USA)
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Zone 3 (cont'd)

334 M exico
338 Jam aica
340 French Antilles
342 B arbados
344 A ntigua
346 C aym an Islands
348 British Virgin Islands
350 Berm uda
352 G renada
354 M ontserrat
356 St. K itts
358 St. Lucia
360 St. V incent
362 N etherlands Antilles
364 Baham as (C om m onw ealth  o f the)
366 D om inica
368 C uba
370 D om inican Republic
372 H aiti (R epublic of)
374 T rin idad  and Tobago
376 Turks and  Caicos Islands

Code Country or Geographical Area

Zone 3, Spare Codes; 74

Zone 4

Code Country or Geographical Area

404 India (R epublic of)
410 Pakistan (Islam ic R epublic of)
412 A fghanistan (D em ocratic R epublic of)
413 Sri L anka (D em ocratic Socialist R epublic of)
414 Burm a (Socialist R epublic o f the U nion of)
415 Lebanon
416 Jo rdan  (H ashem ite K ingdom  of)
417 Syrian A rab Republic
418 Iraq (R epublic of)
419 K uw ait (State of)
420 Saudi A rabia (K ingdom  of)
421 Yemen (Arab Republic)
422 O m an (Sultanate of)
423 Yemen (People’s D em ocratic R epublic of)
424 U nited A rab Em irates
425 Israel (State of)
426 B ahrain (State of)
427 Q atar (State of)
428 M ongolian People’s Republic
429 N epal
430 U nited A rab Em irates (A bu D habi)
431 U nited A rab Em irates (D ubai)
432 Iran  (Islam ic R epublic of)
440 Japan
450 K orea (R epublic of)
452 Viet N am  (Socialist R epublic of)
454 H ong Kong
455 M acao
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Zone 4 (cont’d)

456 D em ocratic K am puchea
457 Lao People’s D em ocratic Republic
460 C hina (People’s R epublic of)
470 Bangladesh (People’s Republic of)
472 M aldives (R epublic of)

Code Country or Geographical Area

Zone 4, Spare Codes; 67

Zone 5

Code C ountry  or G eographical Area

502 M alaysia
505 A ustralia
510 Indonesia (R epublic of)
515 Philippines (R epublic of)
520 T hailand
525 Singapore (R epublic of)
528 Brunei
530 New Z ealand
535 G uam
536 N auru (R epublic of)
537 Papua New G uinea
539 Tonga (K ingdom  of)
540 Solom on Islands
541 New Hebrides
542 Fiji
543 Wallis and  F utuna Islands
544 A m erican Sam oa
545 G ilbert & Ellice Islands
546 New C aledonia and D ependencies
547 French Polynesia
548 Cook Islands
549 W estern Sam oa

Zone 5, Spare Codes: 78

Zone 6

Code Country or Geographical Area

602 Egypt (A rab R epublic of)
603 Algeria (Algerian D em ocratic and P opular Republic)
604 M orocco (K ingdom  of)
605 Tunisia
606 Libya (Socialist People’s Libyan Arab Jam ahiriya)
607 G am bia (R epublic o f the)
608 Senegal (R epublic o f the)
609 M auritan ia (Islam ic R epublic of)
610 Mali (R epublic of)
611 G uinea (R evolutionary People’s R epublic of)
612 Ivory C oast (R epublic o f the)
613 U pper Volta (R epublic of)
614 Niger (R epublic o f the)
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Zone 6 (cont’d)

615 Togolese Republic
616 Benin (People’s R epublic of)
617 M auritius
618 Liberia (R epublic of)
619 Sierra Leone
620 G hana
621 N igeria (Federal R epublic of)
622 C had (R epublic o f the)
623 C entral A frican R epublic
624 C am eroon (U nited  R epublic of)
625 C ape Verde (R epublic of)
626 Sao Tom e and  Principe (D em ocratic R epublic of)
627 E quatorial G uinea (R epublic of)
628 G abon Republic
629 C ongo (People’s R epublic o f the)
630 Zaire (R epublic of)
631 A ngola (People’s Republic of)
632 G uinea-B issau (R epublic of)
633 Seychelles
634 Sudan (D em ocratic R epublic o f the)
635 R w anda (R epublic of)
636 E thiopia
637 Somali D em ocratic R epublic
638 R epublic o f D jibouti
639 K enya (R epublic of)
640 T anzania (U nited R epublic of)
641 U ganda (R epublic of)
642 Burundi (R epublic of)
643 M ozam bique (People’s Republic of)
645 Z am bia (R epublic of)
646 M adagascar (D em ocratic Republic of)
647 Reunion (French D epartm ent of)
648 Zim babw e
649 N am ibia
650 M alawi
651 Lesotho (K ingdom  of)
652 Botsw ana (R epublic of)
653 Sw aziland (K ingdom  of)
654 C om oros (Federal and  Islam ic R epublic o f  the)
655 South Africa (R epublic of)

Code Country or Geographical Area

Zone 6, Spare Codes: 47

Zone 7

Code Country or Geographical Area

702 Belize
704 G uatem ala (R epublic of)
706 El Salvador (R epublic of)
708 H onduras (R epublic of)
710 N icaragua
712 C osta Rica
714 Panam a (R epublic of)
716 Peru
722 Argentine Republic
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Zone 7 (cont’d)

Code Country or Geographical Area

724 Brazil (Federative R epublic of)
730 Chile
732 C olom bia (R epublic of)
734 Venezuela (R epublic of)
736 Bolivia (R epublic of)
738 G uyana
740 Ecuador
742 G uiana (French D epartm ent of)
744 Paraguay (R epublic of)
746 Surinam e (R epublic of)
748 U ruguay (O riental R epublic of)

Zone 7, Spare Codes: 80

Recommendation X.130

PROVISIONAL OBJECTIVES FOR CALL SET-UP AND CLEAR-DOW N TIM ES 
IN PUBLIC SY NCH RO NO US DATA NETWORKS (CIRCUIT SW ITCHING)

(Geneva, 1980)

The establishm ent o f public synchronous data netw orks in various countries and  the subsequent in te rcon­
nection o f these netw orks creates a need to define objective values for the call set-up and  clear-dow n times.

The CCITT, 

considering that

(a) R ecom m endation X .l [1] defines the in ternational user classes o f service,

(b) Recom m endation X.21 [2] defines the interface characteristics,

(c) R ecom m endation X .60 [3] defines the com m on channel signalling for synchronous data  applications 
— data  user part,

(d) R ecom m endation X.92 defines the hypothetical reference connections for public synchronous data 
networks,

(e) R ecom m endation X.121 defines the in ternational num bering p lan ,

unanim ously declares the view

tha t the objective values for call set-up and  clear-dow n times should provisionally  0 be as ind icated  in 
T ables 1/X .130 to 6/X .130.

Explanatory considerations

1. Call set-up and  clear-dow n tim es are defined referring to the hypothetical reference connections o f 
R ecom m endation X.92, l  ink B.

It is expected that these values will be subject to further refinements as a consequence o f  enhancements o f  other CCITT  
Recommendations and follow ing the experience gained from the implementation o f  public data networks.
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2 . Call set-up tim e is defined for a basic call with no additional facilities.

3. C lear-dow n tim e is defined as the tim e to disconnect a call in o rder tha t a new call may be initiated.

4. C om m on channel signalling is considered between D ata Switching Exchanges (DSEs) with bo th  the 
associated and  nonassociated  m ode o f operation .

The nonassociated  m ode o f operation  is considered with two S ignalling T ransfer Points (STPs) in each 
national netw ork and  one STP in the in ternational netw ork when the basic signalling rate o f 64 k b it/s  is used.

5. The objective values given in this R ecom m endation are also applicab le to  lower signalling rates (less than
4.8 k b it/s )  when the associated m ode o f operation  is assumed.

6. A utom atic call from  the D TE is assum ed.

7. D TE response delay is assum ed to  be o f one character em ission tim e a t user rate.

8. A 5 m s/1000 km figure is assum ed for p ropagation  delay.

9. Call set-up tim e is subdivided into: call request, selection and  post selection times. The first two tim es 
depend  m ainly on the characteristics o f the D T E /D C E  interface and on signalling tow ards the netw ork; only the 
post selection tim e is fully netw ork dependent.

Average values are defined w ithin the R ecom m endation.

TABLE 1/X .l  30 

Call set-up time; typical connection of moderate length

User rate 
(bit/s)

Call request time 
(ms)

Selection time 
(ms)

Post selection time 
(ms)

600 180 260 1200
2400 80 70 1000
4800 60 40 900
9600 60 20 900

48000 50 5 900

TABLE 2/X. 130 

Call set-up time; typical long connection

User rate 
(bit/s)

Call request time 
(ms)

Selection time 
(ms)

Post selection time 
(ms)

600 180 260 1400
2400 80 70 1200
4800 60 40 1100
9600 60 20 1100

48000 50 5 1100
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TABLE 3/X . 130 

Call set-up time; longest terrestrial connection

User rate 
(bit/s)

Call request time 
(ms)

Selection time 
(ms)

Post selection time 
(ms)

600 180 260 1600
2400 80 70 1400
4800 60 40 1300
9600 60 20 1300

48000 50 5 1300

TABLE 4/X .130

Call set-up time; long-distance international connection via satellite -  one international circuit

User rate 
(bit/s)

Call request time 
(ms)

Selection time 
(ms)

Post selection time 
(ms)

600 180 260 2000
2400 80 70 1800
4800 60 40 1700
9600 60 20 1700

48000 50 '5 1700

TABLE 5/X. 130

Call set-up time; long-distance international connection via two satellites -  two international circuits

User rate 
(bit/s)

Call request time 
(ms)

Selection time 
(ms)

Post selection time 
(ms)

600 180 260 3000
2400 80 70 2800
4800 60 40 2700
9600 60 20 2700

48000 50 5 2700

TABLE 6/X . 130 

Clear down time

User rate 
(bit/s)

Clear down time 
(ms)

600 230
2400 120
4800 100
9600 100

48000 100
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Recommendation X.132

PROVISIONAL OBJECTIVES FOR GRADE OF SERVICE IN INTERNATIONAL  
DATA CO M M UN IC ATIO NS OVER CIRCUIT SW ITCHED PUBLIC DATA NETW ORKS

(Geneva, 1980)

The C C ITT, 

considering that

(a) R ecom m endation X .l [1] defines the user classes o f service in public data netw orks,

(b) R ecom m endation X.20 [2] defines the D T E /D C E  interface for start-stop transm ission services in 
public data networks,

(c) R ecom m endation X.21 [3] defines the D T E /D C E  interface for synchronous transm ission services in 
public data  networks,

(d) R ecom m endations X.60 [4], X.70 [5] and X.71 [6] define the in te rnational signalling procedures 
between public data networks,

(e) R ecom m endation X.92 defines hypothetical reference connections for public synchronous data 
networks,

(f) the G rade O f Service (GOS), as a m easure o f the traffic hand ling  capability  o f  the netw ork, is a 
com ponent o f the overall quality  o f service experienced by the users, as well as a factor influencing the overall 
cost o f the network,

(g) traffic engineering needs some GOS objectives for netw ork p lanning ,

unanimously declares the view that

the values o f GOS defined in this R ecom m endation be observed as design objectives for the average busy
hour.

1 Introduction

In circuit-sw itched networks, the param eters tha t critically affect the G OS are:

— the congestion in various netw ork sections traversed by the call,

— the netw ork response tim e for call set-up.

In §§ 2, 3 and 4 the values o f these GOS param eters are specified for the follow ing parts o f the 
connection , as defined in R ecom m endation X.92:

— orig inating  national netw ork (Link BI in R ecom m endation X.92),

— international path  (L ink G1 in R ecom m endation X.92),

— destinating  national netw ork (Link BI in R ecom m endation X.92),

— end-to-end connection  (Link B in R ecom m endation X.92).
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2 GOS referred to network congestion

2.1 The GOS referred to  congestion phenom enon depends on m any factors, such as routing  systems in
national and in ternational parts o f the connection , congestion in trunk  circuits between DSEs, congestion within 
DSEs, noncoincidence o f busy hours in different countries, etc.

In § 2, lim iting values for congestion probabilities in each part o f the in ternational connection are
established as GOS param eters.

2.2 In circuit-switched networks, the GOS referred to congestion will be defined by the probability  o f  a call
request no t being satisfied within a certain tim e limit, because o f network congestion.

This tim e limit depends on the type o f  D T E /D C E  interface ow ned by the user, and is specified in relevant 
R ecom m endations X.20 [2], X.21 [3], etc.

2.3 In each o f the three parts (B I, G1 and BI in R ecom m endation X.92) tha t com pose the in ternational 
connection , the GOS objective referred to  netw ork congestion will be a%  for the last choice route.

A dm inistrations or RPOAs operating the origin and destination  national netw orks should dim ension their 
netw orks in order to ensure the a%  o f congestion probability  in Link BI.

In the sam e way, the d im ensioning o f the in ternational path , G l ,  should ensure such a%  o f congestion 
probability .

W ith this condition , congestion lim its should be assigned to different DSEs and trunk  circuits between 
them  to ensure the overall recom m ended value.

2.4 The overall end-to-end GOS o f the in te rnational connection will always be less than  the sum of congestion 
probabilities in each o f  the three parts into w hich the connection is divided.

The overall value will then be less than  3 a%.

2.5 In order to attain  the GOS objectives established above, the num ber o f  tandem  sections traversed by the 
call should be lim ited, both in national and  in ternational parts o f the connection. W hile no o ther R ecom m enda­
tion  is established, such a lim it will fit the H R C  defined in R ecom m endation X.92.

3 G O S  referred to network response time

3.1 The GOS referred to  response tim e will be expressed as a lim iting value o f the call set-up time, by m eans
o f  a probability  o f exceeding such a limit.

3.2 In call set-up through a circuit-sw itched netw ork, there is a previous delay between the transm ission o f the
call request signal by the subscriber and the reception, by that subscriber, o f the proceed-to-select signal from  the 
netw ork. This delay may be called Call R equest Time (CRT).

O nce the selection signals have been transm itted  by the subscriber, a tim e elapses up to the instan t at 
which the netw ork confirm s that call set-up is finished and  data  transfer phase m ay com m ence. This call set-up 
tim e is com posed, on one hand  o f the tim e taken  by the netw ork in setting up  the connection between orig inating  
and  destinating  exchanges and , on the o ther hand  o f the tim e taken by the called D TE to respond to  the incom ing 
call signal. These tim es may be called respectively, Post Selection Time (PST) and  Subscriber R esponse Time 
(SRT).

Tim es C R T and PST are the GOS param eters that affect, on the part o f the netw ork, the total call set-up
time.

3.3 The specification o f a GOS figure referred to call request tim e is a national responsibility o f the 
A dm inistrations.

However, it might be recom m ended tha t such a tim e would be less than  t seconds for b % o f call requests. 
This m eans:

Prob (CRT > t) < (100 -  6 )1 0 " 2
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3.4 The post selection tim e will be less than  T  seconds, end-to-end o f the connection  (Link B in R ecom m enda­
tion  X.92), for c% o f calls entering  the selection phase. T hat is to say:

Prob (PST > T) < (100 -  c)10~2

The contribu tion  o f each o f the originating  and destinating  national netw orks, as well as the in ternational 
p art o f the connection , to this overall delay is for further study.

3.5 The call Set-Up Tim e (SUT) w ould be in the worst case:

SUT =  (PST +  SRT) < ( T  + SRT) (in seconds)

for c%  o f  calls.

4 Factors that improve the GOS

4.1 The noncoincidence o f busy hours in origin and  destination  national netw orks as well as in the
in ternational netw ork, will im prove the overall grade o f service with respect to the sum o f the nom inal values o f 
GOS established for each part.

4.2 Time differences will also im prove the overall GOS.

4.3 The G OS param eters established in this R ecom m endation are to be considered as design objectives in
netw ork planning , together with the forecast traffic for the p lanned  period. The actual GOS th a t will be ob ta ined  
will depend on the accuracy o f the traffic estim ations. N orm ally  the actual G OS will not coincide w ith the one 
utilized in the planning. Furtherm ore, if  the netw ork is p lanned  for the traffic  forecast at the end  o f the period 
considered, the GOS will stand over the design values, decreasing gradually  up  to the end o f the p lann ing  period.

Note — The num erical values o f the param eters a, b, c, t and T  are for fu rther study.
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SEC T IO N  5

M A IN TEN A N C E 

Recommendation X.1S0

DTE AND DCE TEST LO OPS FOR PUBLIC DATA NETW ORKS

(Geneva, 1980)

1 Introduction

The CC ITT,

considering

(a) the increasing use being m ade o f data  transm ission systems,

(b) the volum e o f the inform ation circulating on data transm ission networks,

(c) the savings to be m ade by reducing in terruption  tim e on such data  circuits,

(d) the im portance o f being able to  determ ine responsibilities in m aintenance questions for netw orks, o f 
necessity involving several parties, and

(e) the advantages o f standard ization  in this field,

unanim ously declares the view

that the locating o f faults can be facilitated in m any cases by data  circuit loop testing procedures in DTEs 
and  DCEs.

2 Scope

This R ecom m endation, at present, only details the procedures for D T E /D C E  test loops in synchronous 
d a ta  netw orks em ploying interfaces according to  R ecom m endation X.21 [1] o r X.21 bis [2]. H owever, the defin i­
tions o f the loops given in § 3 are also applicable for asynchronous DTEs and  the loop activation procedures and 
the events at the D T E /D C E  interfaces for such D TEs are found in the app rop ria te  interface R ecom m enda­
tions X.20 [3] and X.20 bis [4].

3 Definition of the loops

N ine loops are defined as shown in Figure 1/ X . l 50. For clarity these nine loops have been grouped  as
follows:

a) DTE test loop -  type 1 loop (§ 3.1)

Loop 1 (§ 3.1.1)

b) local test loops -  type 3 loops (§ 3.2)

Loop 3d (§ 3.2.1)

Loop 3c (§ 3.2.2)
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Loop 3a (§ 3.2.4)

c) Subscriber-line test loops — type 4 loops (§ 3.3)

Loop 4a (§ 3.3.1)

Loop 4b (§ 3.3.2)

d) N etw ork test loops — type 2 loops (§ 3.4)

Loop 2b (§ 3.4.1)

Loop 2a (§ 3.4.2)

Loop 3b (§ 3.2.3)

J Interchange circuit J 
| generators and loads !

| Analogue line signal J
conditioning ,

Subscriber line

o
** to 
CO 0 )iz w

• 1 ' E• E Q)

E Q.
T3
<

i 1 1 1

!t !

f

CCITT-38 200

Note -  The back-to-back loopbacks (e.g. 3d/2a. 3c/2b. 3b/4b and 3a/4a) that are provided should be configured in such a manner that 
there is no active equipment between the loopbacks. For example: an Administration may operate the back-to-back loopbacks simul­
taneously in the same relay or switch.

FIGURE 1/X.l 50
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3.1 D T E  test loop — type 1 loop

3.1.1 Loop 1

This loop is used as a basic test o f the operation  o f the DTE, by looping  back the transm itted  signals 
inside the DTE for checking. The loop should be set up inside the D TE as close as possible to the D T E /D C E  
interface.

3.1.1.1 X.21 [1] interface

W hile the DTE is in the loop 1 test condition :

— circuit T  is connected to circuit R inside o f the D TE;

— circuit C is connected to circuit I inside o f the D TE;

— at the interface, the DTE signals t =  0, c =  O FF  or, alternatively, may present an open circuit or 
pow er o ff condition  on circuit T and  circuit C;

— the D C E continues to present signal elem ent tim ing on circuit S and , if im plem ented, byte tim ing on
circuit B. The DTE need not m ake use o f the tim ing inform ation.

3.1.1.2 X.21 bis [2] interface

While the D TE is in the loop 1 test condition :

— circuit 103 is connected to circuit 104 inside o f the D TE;

— circuit 103 as presented to the D C E must be in the b inary 1 cond ition ;

— circuit 105 m ust be in the O FF  condition ;

— circuit 108/1 or 108/2 may be in the sam e condition  as it was before the test;

— circuit 125 should continue to  be m onitored  by the D TE so tha t an incom ing call can be given
priority  over a routine loop test;

— circuits 140 and 141, if im plem ented, m ust be in the O FF  cond ition ;

— the D C E continues to present signal elem ent tim ing info rm ation  on circuits 114 and  115. The DTE 
need not m ake use o f the tim ing inform ation.

The conditions o f the other in terchange circuits are not specified.

3.2 Local test loops — type 3 loops

3.2.1 Loop 3d

This loop is used to test the operation  o f the D TE, including the in terconnecting  cable, by returning 
transm itted  signals to the D TE for checking. The loop is set up inside the local D C E and does not include 
in terchange circuit generators and loads.

Note — W hile test loop 3d is operated , the effective length o f the interface cable is doubled. Therefore, to 
insure p roper operation  o f loop 3d, the m axim um  D T E /D C E  interface cable length should be one-ha lf the length 
norm ally appropria te  for the data  signalling rate in use.

3.2.1.1 X.21 [1] interface

W hile the D C E is in the loop 3d test condition:

— circuit T  is connected to circuit R  inside o f the D C E;

— circuit C is connected to circuit I inside o f the D C E;

— the D C E behaves to the subscriber line as if the DTE were signalling t =  0, c =  O F F : this does not
prevent the D C E from  m aking type 2 or 4 loop tests during the loop 3d test cond ition ;

— the D C E continues to present signal elem ent tim ing on circuit S and , if  im plem ented, byte tim ing on
circuit B. The DTE must m ake use o f the tim ing inform ation.
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3.2.1.2 X.21 bis [2] interface

W hile the D C E is in the loop 3d test condition :

— circuit 103 is connected to the circuit 104 interface lead;

— circuit 105 is connected to both circuits 106 and 109;

Note — DTE designers should note tha t this connection results in one generator driving two loads in 
parallel.

— circuits 107 and 142 are placed in the O N  condition ;

— the D C E will react as if  circuit 108/1 or 108/2 were in the O F F  condition : this does not prevent the
D CE from  m aking type 2 or 4 loop tests during the loop 3d test condition ;

— the D C E continues to  present signal elem ent tim ing in form ation on circuits 114 and 115. The D TE
must m ake use o f the tim ing inform ation.

3.2.2 Loop 3c

This loop is used to test the operation  o f the D TE, including the in terconnecting cable and  D CE 
in terchange circuit generators and loads.

3.2.2.1 X.21 [1] interface

The configuration is identical to that given for loop 3d in § 3.2.1.1 with the exception that the looping o f 
circuit T to  circuit R and  the looping o f circuit C to circuit I include the in terchange circuit generators and  loads. 
The note concerning restriction o f interface cable length is not applicable.

3.2.2.2 X.21 bis [2] interface

The configuration is identical to that given for loop 3d in § 3.2.1.2 with the exception o f the location of 
the looping. Signals transm itted  on circuits 103 and  105 are presented on circuits 104 and 109, respectively. 
C ircuit 106 should follow  circuit 105 with the usual delay or with no delay. The notes concerning restriction o f 
in terface cable length and load input im pedance are not applicable.

3.2.3 Loop 3b

This loop is used as a test o f the operation  o f the DTE and the line coding and  control logic and circuitry 
o f the D CE. It includes all the circuitry o f the D C E with the exclusion o f the analogue line signal conditioning 
circuitry (e.g. im pedance m atching transform ers, am plifiers, equalizers, etc.). The delay between transm itted  and 
received test data is a few octets.

Note -  In some D CEs, the setting o f loop 3b will result in m om entary loss o f envelope alignm ent 
causing random  signals to appear on the receiving in terchange circuit for a period o f time. This may im pact upon 
the DTE test procedure. Refer to the D CE R ecom m endations for inform ation regarding the signal elem ent tim ing.

3.2.3.1 X.21 [1] interface

The configuration is identical to tha t given for loop 3c in § 3.2.2.1 except for the location o f the po in t o f 
loopback. The DTE m ust m ake use o f the tim ing inform ation.

3.2.3.2 X.21 bis [2] interface

The configuration  is identical to that given for loop 3c in § 3.2.2.2 except for the location o f the po in t o f 
loopback. The DTE m ust m ake use o f the tim ing inform ation.

3.2.4 Loop 3a

This loop is used to test the operation o f the DTE and  the DCE. The loop should include the m axim um  
am ount o f  circuitry used in D C E w orking including, in particu lar, the analogue line signal conditioning circuitry. 
It is recognized that, in som e cases, the inclusion o f devices (e.g., attenuators, equalizers or test loop translators) 
m ay be necessary in the loopback path. The subscriber line is suitably term inated  during a loop 3a test condition. 
The delay between transm itted  and received test data  is a few octets.
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Note — In som e D CEs, the setting o f loop 3a will result in m om entary  loss o f envelope alignm ent 
causing random  signals to appear on receiving interchange circuits for a period  o f time. This m ay im pact upon  the 
D TE test procedure. Refer to the D C E R ecom m endations for in form ation regarding the signal elem ent tim ing.

3.2.4.1 X.21 [1] interface

The configuration is identical to that given for test loop 3b in § 3.2.3.1 except for the location o f the po in t 
o f loopback.

3.2.4.2 X.21 bis [2] interface

The configuration  is identical to that given for test loop 3b in § 3.2.3.2 except for the location  o f the po in t 
o f  loopback.

3.3 Subscriber-line test loops — type 4 loops

3.3.1 Loop 4a

This loop is only provided in the case o f 4-wire subscriber lines. Loop 4a is for the m ain tenance o f lines 
by A dm inistrations using analogue-type m easurem ents. W hen receiving and  transm itting  pairs are connected  
together, the resulting circuit canno t be considered norm al. Loop 4a may be established inside the D C E or in a 
separate device.

3.3.1.1 X.21 [1] interface

W hile the D C E is in the loop 4a test condition:

— the D C E signals to the local DTE r =  0, i =  O FF,

— the D C E provides tim ing in form ation on circuit S and , if  im plem ented, circuit B.

3.3.1.2 X.21 bis [2] interface

While the D C E is in the loop 4a test condition:

— circuit 104 to the D TE is placed in the b inary  1 condition,

— circuits 106, 107, 109 and 125 to the DTE are placed in the O F F  condition ,

— circuit 142 to the D TE is placed in the O N condition ,

— the D C E provides tim ing in form ation on circuits 114 and 115.

3.3.2 Loop 4b

This loop is used by A dm inistrations to test the operation  of the subscriber line including the analogue line 
signal conditioning circuitry in the DCE. W hen the receiving and  transm itting  circuits are connected at this point, 
loop 4b provides a connection that can be considered as norm al; however, som e im pairm ent o f the perform ance is 
expected since the D C E does no t perform  a com plete signal regeneration.

3.3.2.1 X.21 [1] interface

The configuration  is identical to that given for loop 4a in § 3.3.1.1.

3.3.2.2 X.21 bis [2] interface

The configuration  is identical to that given for loop 4a in § 3.3.1.2.

3.4 Network test loops — type 2 loops

3.4.1 Loop 2b

This loop is used by either the A dm inistra tion’s test centre(s) a n d /o r  the rem ote DTE to test the operation  
o f the subscriber line and all the circuitry o f the D CE with the exception o f interchange circuit generators and  
loads.
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3.4.1.1 X.21 [1] interface

The configuration  is identical to that given for loop 4a in § 3.3.1.1. Signals incom ing from  the network
tow ards circuits R and  I are diverted from  these circuits and  looped back to  the network in place o f signals from
circuits T  and C, respectively.

— At the D T E /D C E  interface the D C E signals r =  0, i =  OFF.

— The D CE provides tim ing inform ation  on circuit S and , if im plem ented, on circuit B.

3.4.1.2 X.21 bis [2] interface

The operation  is identical to tha t given for loop 4a in § 3.3.1.2. Signals incom ing from  the network
tow ards circuits 104 and 109 are diverted from  these circuits and  looped back to the network in place o f signals
from  circuits 103 and  105, respectively.

— W hile the test is in progress the D C E will place circuit 104 in the b inary 1 condition , circuits 106, 107, 
109 and 125 in the O FF  condition  and  circuit 142 in the O N  condition.

— The D CE provides tim ing in form ation on circuits 114 and  115.

3.4.2 Loop 2a

This loop is used by either the A dm in istra tion’s test centre(s) o r the rem ote DTE to test the operation  of 
the subscriber line and  the entire DCE.

3.4.2.1 X.21 [1] interface

W hile the D CE is in the loop 2a test condition:

— circuit R is connected to circuit T  inside o f the D C E,

— circuit I is connected to circuit C inside o f the D CE,

— at the interface, the D CE signals r =  0, i =  O F F  or, alternatively may present an open circuit or
pow er o ff condition on circuit R and  circuit I,

— the D CE provides tim ing in form ation  on circuit S and , if im plem ented, on circuit B.

3.4.2.2 X.21 bis [2] interface

W hile the D C E is in the loop 2a test condition :

— circuit 104 is connected to circuit 103 inside o f the D CE,

— circuit 109 is connected to circuit 105 inside o f the D CE,

— at the interface, the DCE places circuit 104 in the binary  1 condition  and circuit 109 in the O FF
condition or, alternatively, may present an open circuit o r pow er o ff condition  on circuits 104
and 109,

— circuits 106, 107 and 125 to the D TE are placed in the O FF  condition ,

— circuit 142 to the DTE is placed in the ON condition ,

— the D CE provides tim ing in form ation  on circuit 114 and  115.

4 Minimum implementation of test loops

4.1 D C E test loops

Sufficient test loops should be provided in the D CE to allow the custom er a n d /o r  the A dm in istra tion ’s 
m ain tenance personnel to positively distinguish between D TE and  D C E /lin e  faults.

The D CE will im plem ent at least one o f the four local test loops (type 3). The D C E also will im plem ent at 
least one o f  the two network test loops (type 2). The im plem entation  o f the loops w ithin the D C E  is a national 
m atter. Im plem entation  o f test loops beyond the m inim um  set specified above may be provided by some 
A dm inistrations.

4.2 D T E  test loops

It is suggested that all new DTEs provide loop 1.
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5 Loop control

5.1 General

M eans are not provided for rem otely contro lling  a loop in one country  from  a location in ano ther country. 
This is for fu rther study.

In leased circuit services, subscriber-line and  netw ork test loops should  not be activated before the 
custom er has been inform ed. However, som e A dm inistrations may activate these loops when abnorm al conditions 
are detected in the netw ork w ithout first inform ing the customer.

In circuit-sw itched services, subscriber-line and  netw ork test loops should  not be activated when the DTE 
is engaged in a call. In case o f a collision between call request and the activation o f these loops, the loop 
activation com m and will have priority  and  the call request will be cancelled. These loops may be activated w ithout 
the prio r know ledge and  agreem ent o f the custom er for periods which, provisionally , do not exceed one second. 
This tim e lim it should be confirm ed or am ended after further study.

5.2 Control o f  the local test loops

To facilitate the testing o f the D TE by the custom er, m anual activation  (by m eans o f a switch on the 
D C E) will be provided for at least one o f the four local test loops (type 3); however the precise im plem entation  is 
a national m atter. However, custom er-controlled au tom atic activation o f the local test loops via the D T E /D C E  
interface should  be considered, as follows:

a) In the case o f the X.21 bis [2] interface, the autom atic activation o f the local test loops is contro lled  by 
circuit 141, in conform ance with R ecom m endation V.24 [5].

b) In the case o f the X.21 [1] interface, the au tom atic activation o f the local test loops is for further 
study.

Note — W ith the in troduction  o f the new electrical interchange circuits as defined in R ecom m enda­
tions X.26 [6]/X.27 [7], some A dm inistrations may locate the D CE in a location that is rem ote (up to 1000 metres) 
from  the DTE. Therefore, m anual loop activation by the custom er may be either difficult or im possible. Thus, 
som e form  o f an au tom atic activation o f these loops should be considered. Also the lim itations in the N ote of 
§ 3.2.1 loop 3d, should be considered.

5.3 Control o f  the network test loops

5.3.1 General

Each netw ork test loop im plem ented in the D CE will be activated either by a m anual switch on the DCE 
or rem otely from  the A dm in istra tion ’s test centre(s) or both. The m eans for loop activation, the m ethod for 
achieving rem ote control and the m ethod for notifying the network o f m anual activation are national m atters. 
R andom  signals may be delivered to the D TE prior to closing o f loops.

W here loop 2a or loop 2b is provided for custom er use, the procedure for their use (including the way the 
custom er ob ta ins the result) m ust be studied further.

5.3.2 Leased circuits

5.3.2.1 Point-to-point leased lines

In case o f po in t-to -poin t leased line circuits, the A dm inistrations will provide one or m ore o f the 
following:

a) custom er control o f  the netw ork test loop in the local D CE via a m anually  operated  switch on the 
D C E, •

b) custom er control o f the network test loop via the rem ote D T E /D C E  interface.

Note  — As stated above, the provision for the rem ote control o f a loop in one country  from  a 
location in another country is for further study.

c) rem ote control from  the A dm inistra tion’s data  test centre.
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In order to provide a standard  m ethod for activation o f the netw ork test loop in a D C E by a control 
signal from  the rem ote D T E /D C E  interface, the follow ing procedures are provisionally accepted:

i) In case o f the X.21 [1] interface, the procedures are for further study.

ii) In case o f the X.21 bis [2] interface, custom er control o f the loop should be by interchange circuit 140, 
in conform ity with R ecom m endation V.24 [5] (see also [8]).

In either case, the control signal between in ternational networks, is for further study.

Note — Some A dm inistrations may use the rem ote control technique within their networks, as in i) and ii) 
above, but may block the control signal com ing from  another country or from a rem ote D T E /D C E  interface 
w ithin the country.

5.3.2.2 Centralized multipoint leased circuits

The remote control o f network test loops in centralized m ultipoint circuits is for further study. In this 
regard, the techniques o f R ecom m endation V.54 [9] will be taken into account.

5.3.3 Switched networks

In a sim ilar m anner to the technique described in § 5.3.2.1 above, A dm inistrations may provide a m eans 
for rem otely controlling the netw ork test loop from  their m aintenance centre(s). This is recognized to be a national 
m atter, but the procedure to be used is for further study. The autom atic control of network test loops in a D CE 
via the rem ote D T E /D C E  interface is for fu rther study.

5.4 Control o f  subscriber-line test loops

These loops are provided in the case o f 4-wire subscriber lines. They are designed for the m aintenance of 
lines by A dm inistrations using analogue type m easurem ents. The provision o f  and  use o f these loops is a national 
m atter.
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SEC T IO N  6

A D M IN ISTR A TIV E A RRAN G EM ENTS

Recommendation X.180

ADM INISTRATIVE ARRANGEM ENTS FOR INTERNATIONAL  
CLOSED USER GRO UPS (CUGs)

(Geneva . 1980)

The C C ITT, 

bearing in m ind

(a) the in troduction  o f in ternational C U G s in public da ta  networks;

(b) the need to standardize a scheme for in ternational C U G  num bers;

(c) the need to standardize adm inistrative procedures for allocation o f  in te rnational C U G  num bers and
the establishm ent o f in ternational C U G s;

unanim ously declares the view that

1 O ne subscriber, hereafter called the “responsible subscriber” , shall clearly be allocated the responsibility
for all o rganizational m atters relating to  an  in ternational CU G . The responsible subscriber shall be nom inated  by
the subscribers intending to form  an in ternational C U G  (see N ote 1).

2 The A dm inistration  o f the country  housing this “responsible subscriber” (hereafter called the “coord ina ting
A dm in is tra tion”) shall act as the contro lling  and coord inating  A dm inistration  for tha t C U G  and  shall carry out 
the discussions with the responsible subscriber abou t changes to the CU G . The coord inating  A dm inistra tion  shall 
also be responsible for allocating the In ternational C U G  N um ber (IC N ) and  for issuing the necessary inform ation  
to  o ther A dm inistrations involved in the CU G .

3 The D N IC  or D CC used for the construction  o f the IC N  w ould be one p roper to the coord ina ting
A dm inistration . If the responsible subscriber changes his country o f residence, the IC N  shall be changed in 
accordance with the D N IC  or D CC of the new coord inating  A dm inistration.

4 The IC N  allocated by the coord inating  A dm inistration  shall be retained for the period o f existence o f the
in ternational C U G  even if the location o f m em bers o f  the C U G  changes, as long as the responsible subscriber is 
located w ithin the area o f the coord inating  A dm inistration .

5 The IC N  will be represented by two decim al num bers A /B , where A is the D N IC  or D C C  (plus one digit)
in accordance with § 3 above, and  B is a 1-5 digit num ber (see N ote 2).
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6 In order to allow  efficient conversion o f C U G  info rm ation , where required, for in ternational C U G  calls, 
restrictions on allocation o f the IC N s used by each coord inating  A dm inistration  have to be applied. Provisionally 
the follow ing guidelines should apply:

i) each coord inating  A dm inistration  should allocate the IC N s to in ternational C U G s in sequence within
a certain range o f the available total range o f IC N s;

ii) inform ation should be sent regularly to the A dm inistrations concerned about the size and  allocation of
the range used for IC N s in i) above;

iii) the size o f the range used should not be bigger than  necessary for the operation  o f the network.

7 The following procedures should apply  for the interchange o f in form ation between A dm inistrations and 
subscribers o f an in ternational CU G . W here a subscriber belongs to m ore than one in ternational C U G  the 
procedures in this R ecom m endation m ust be applied  separately for each in ternational CU G .

7.1 A subscriber applying for m em bership o f an in te rnational C U G  shall apply to his ow n A dm inistration
using standard  application  procedures. He should supply full details o f the responsible subscriber (see N ote 3).

7.2 The A dm inistration  receiving the request should pass details in a standard  form at to the coord inating
A dm inistration  as indicated in A nnex A.

7.3 The coordinating  A dm inistration  will then verify with the responsible subscriber whether the application
can be perm itted and, if acceptable, will inform  the applying subscriber’s A dm inistration o f the IC N  allocated for
tha t particu lar CUG.

7.4 The A dm inistration o f the applying subscriber shall inform  the coord inating  A dm inistration  when the
applying subscriber is connected.

7.5 The existing m em ber A dm inistrations o f an in ternational C U G  shall be inform ed by the coordinating
A dm inistration  when a subscriber o f a new A dm inistration  has becom e a m em ber o f tha t CUG.

7.6 C hanges in m em bership o f an in ternational C U G  or cessation o f a C U G  shall sim ilarly be arranged
between the responsible subscriber and the coord inating  A dm inistration  follow ing individual applications from  the 
m em bers o f the C U G  concerned.

7.7 The coordinating  A dm inistration  shall, on request from  the responsible subscriber or one o f the m em ber
A dm inistrations o f an in ternational C U G , supply in form ation  (prin t out) o f all subscribers in tha t particu lar
C U G . The approval o f the responsible subscriber is needed in the latter case (see N ote 4).

8 The fact that the applying subscriber may be a m em ber o f other C U G s or may wish to have outgoing or
incom ing access in addition  to the C U G  facility is o f no relevance to the adm inistrative procedures contained in 
this R ecom m endation.

Note 1 — It is assum ed tha t in a C U G  o f an in te rnational o rganization  the headquarters b ranch probably  
will be the responsible subscriber.

N ote 2 — A ccording to R ecom m endation X.87 [1], the value B should no t be greater than
216 — 1 =  65535.

N ote 3 — To sim plify the adm inistrative arrangem ents, the procedures in §§ 6.1 and  6.2 should be 
follow ed also in the case where the applying subscriber is a b ranch  o f an in ternational organization  and  another 
b ranch  o f tha t organization  is the responsible subscriber.

N ote 4 — Legal, or o ther, considerations may preclude som e coord inating  A dm inistrations from
supplying such inform ation  at the request o f  o ther m em ber A dm inistrations o f an in ternational CU G .
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A N N E X  A

(to R ecom m endation X.180)

The form at and inform ation to be passed to the coordinating  A dm inistra tion  follow ing an app lica tion
from  a subscriber to jo in  or cease m em bership o f an in ternational closed user g roup  is as follows:

1 A pplication  to jo in /cease  m em bership o f  an in ternational closed user g roup  (C U G ) on a public data
network (P D N ) has been received from :

Firm 
A ddress 
C ountry  
PD N  No.
D ate o f application

2 The responsible subscriber for this in te rnational C U G  is:

Firm  
Address 
PD N  No.

3 The responsible subscriber’s in te rnational C U G  num ber (IC N ) or national d a ta  num ber:

4 The applying subscriber requires the follow ing facility (if any):

-  incom ing calls barred  within the C U G

— outgoing calls barred  within the C U G

Reference

[1] C C IT T  R ecom m endation Principles and  procedures fo r  realization o f  international user facilities and  network 
utilities in public data networks, Vol. V III, Fascicle V III.6, Rec. X.87.
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