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Hes, Time Requivements and sequpnce of the digical line signals shall be
bording to the following chartsj:
Signal Code
Dirvegqtion
No. Name Rorwaxd Backward :
af bf jab bb
1 ldle 1 0 1 0 .
2 | Seizure 0 0]t 0 | Forward
3 | seizure 0 0|1 1 | Backyard
Acknowledgement
R
4 | Answer 0 0]o l !
“ 5 | Clear-back 0 o |1 L ‘
6 | Forcad release 0 010 0
7 | Clear-forward 1 0160 1 For$ rd
or .
1 1 :
8 | Release-guard 1 0|1 0 Bacbward
9 | Blocking 1 0|1 1 ur
i
10 | Operator signal 0 0 For?#td
! 0( |150ms)
0 0
{

af, bf = Signal
ab, bb = Signalli

ng channels in forward direction
ng channels in backward direcgion

iid

i
i
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d) Technical fault.
B-3 . & i ee, nolcharge ;
Speech conditions are set jup as with sigual B-1, but the

L]

charging is

suppressed. !
B-6 call : !
This signal is used to 1 dicate that the c¢ircuit chain! must remain
under the coutvol of the iy
for malicious call tracing.
Bagkw )
These signals are used for reques
c- .
On receipt of this signal fhe calling exchange shall tra# mit the next
digit of che calling subscfiber number. The firsc C-1 sighpl shall mean
send the first digit of thq calling subscriber number. The request for
the calling subscriber’s |number can be terminated i3] one of the
following ways. f
a) The outgoing register [terminates an identificacion ﬁy angwering a
C-1 signal with che sifnal 1-15 when all the digits bf the calling
subscriber have been gent. ;
b) The incoming Teglister] terminates an inquiry sequenqe by sending
one of the signals C-}, C-5. ;
c-2 The meaning of this signal is the same as A-2.
c-p Spare
C-p The meaning of this signal is the same as A-4. \
c-p The meaning of this signa}l is the same as A-l. t
C-b Spare. !

xix i
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The EXCHANGE shall tran
address digit.

‘Send Nature of C in
The EXCHANGE shall tran
signals of group 11. The

backward signals shall
Congestion

all trunk busy or other

in the connection.
A-% : Spare
A6 ' Se gLy
This signal is sent wh

category using forward
shall be interpreted as

to the calling subsctiler's originating classificati

required. The calling Ixchcngo shall transmit the

mit the calling pavty's catego? using forward
all be velated
Subsequent

particular signal transmitted

¢ Lnterpreted as group B signal.

This signal is sent whqn tha called exchange encountdrs link busy,

trouble conditions. If this stjl 1 is received,

the calling exchange shqll release all che switching eghipment engaged
!

d ' -
in the identity of the calling subscriber is
; alling party's
ckward signals

gnal of group II. Subsequenc |

group C-signal. : X

his signal is received on a cal
xchange. These signals indicat
eceiving these signals the or
ction.
p-1 Galled subgcriber free.|
This signal indicates ¢
originating exchange sh;
the subsequent answer s

B-2

originating exchange sh
busy tone to the calli

to a called subscriber conno&cod to a distant
the condition of the called slibscriber. Upon
inating exchange shall potfo* the following
wich metecring E
hat the called subscriber’s 1* e Ls {dle. The
11 set up the speech condicion In this case,
[gnal shall start the call-chat ing.

Called subgcriber's lift busy i
This signal indicates dghat the called subscriber’s 1? e is busy. The

111 release the circuit chain d transmits the

hg subscriber. When the call ?s set up by an

operator with trunk off
release the circuit ch

This signal indicates tH

The originating regist
re-route the eall to §
forward signal 1l of gn
Congestion

This signal indicates :
a) Congestion in the
b) Calléd subscriber’

ring facility, the operator ré ister shall not

a.

at the called subscriber’s 1ind|is intercepted.
) shall release the circuit |ghain and shall
he terminating area intetcept%lr center using
hup I followed by the called number.

|
|
nal selector stage. ;
line supervised by operator. |

xviil

N line lock-out of the cplled subscriber’s line.
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(a) If che line is free,
sent accordiug to the
che call shall be swi

(b) If the line is busy,

(c) 1f congestion occurs,

<Fax> 6623775923

z 1)
(9
i ‘
bne of the signal B-1, 8-3 ot}b 6 shall be
classification of cthe called Lubscribor and

tched through. .
!

L 8.2 signal shall be sent.
a B-4 signal shall be sent.
the call is originated f{rom ckin telephone.

Iikd This signal indicates tha
On receipt of this signal} the operacion shall be as fo? signal II1-2.
1Iks This signal is veserved fpr multi-coin telephone. 5
pa1 ] This signal indicactes c[at the call is originated from STD coin
telephone. On receipt of] this signal, the operation s ’11 be as for
signal II-2,
1S This signal indicates tha} the call is originated from tast equipmenc.
On receipt of this signal} the opevation shall be as fs{ signal I1-2.
107 This signal indicates thag§ che call is originated from life test desk.
The call shall be connecthpd through or the called line r en 1f it {s
busy, or line-lock-out. | [n other respects, action shqll be as tor
" signal II-2. i
I8 : This signal indicates thpt the call is originated from intercepted
operator. The c¢all shagl override the inturception ilassificaclon
(if encountered) and obtaln connection to the called liq1 if idle. In
other respects, action shigll be as for signal II-2.
I4-9 : This signal is reserved fpr call originated from data cL minal.
In- This signal indicates|that the subscriber requires iﬁiidiato charge

Backward Signals of Group A
THese signal ave sent backward i
ese signals control the transmipsion of che called subscriber |

Th

e same cime sarve as an acknowledgement signal.
bd able to respond to a "Time-Li

i not sending a forward signal.

rdceived, the EXCHANGE shull ves

sfgnal.

a{l : Ssend Nexc Digit of Calle

information about thel
14
This signal is sent forwa
backward signal A-6 (send
indicates that the categol

Spare.

long distance call. !
: !
!

bd by the originating cxchangeéiu vasponse O
category of calling subscribed] signal II-15
y of the calling subscriber is!roc available.

On receipt of this signal

subscriber address digits
sending a forward signal

signal.

digit of the called SUbI?tib.t‘s address digit.

of group I.
wnbers and at
The calling! xchange shall
the EXCHANGE
rd signal is

response to the forward sig

ired" A-3 backward signal wh
If a "Time-Limited" A-3 bae

lond in the same way as for a 'dontinuous A-3

The following activn is gequired in response to these ddgnals

| Nugbey

the calling exchange shall :réﬁsmi: the next
If 4]l the called
.ave been transmitted, the EXCHANCE shall stop
and wait for a "Time-Limived" A-3 backward

xvii '
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ubsctiber's address digits and

. o .

<Fax> 6823776323

) i
orward signals of group 1 ate used for the transmittin%

These signals are used for tra

L.  The called subscriber’s a
1> . The number of the calling
: =14

backward signal C-1 (s
$igral I-15 indicates
a. Lasc digit of the
b. The number of call
call trom test equ
The use of signal
Forwprd Signals of Guoup I1
The forward signals of group
exchange in response to the A-3
broad categories of the calllnﬂ

out as the prefix signals over frhe circulc.

1-11 : This signal is used for
this signal when the ca 1
1-12 : Spare.
1-13
Maintenance Testing Eq
1-14 : Spare.
115

This signal is sent foy.].mrd by the originating exchang
nd next digit of calling subsdgiber's number) .
|

hat :
alling subscriber's number haJ
ng subscriber's numbsr is noclﬁvatlable (e.g.

pmency.

or A-6 signals.

bate in the following manner.

mitting
ress digit.
ubscriber’'s line.

:
These signals are used for routgng information when one of tb§

couting a call to ane:cepcioﬁ

The EXCHANGE shall pr?fl% the called subscriber's a
is to be ve-routed to the inc& ception center.

{
The signal is wused ]s a prefix for touting call
ipments.

|
|

-15 shall also mean change to! |

I shall he sent forward bw
t
These signals if

subscriber. On receipt of grdy

cerminating exchange shall ope
II-1 -
trunk offering facili
exchange shall coantin

and the eall shallj
1f the line is bu
register, which dI

(%)

;eceipt of trunk
through.

This signal indicate

subscriber. On receiplp
continue the signalliqe

This signal indicates Jthat the casll is originated Ef

(a) 1f the line is frpe.
backward according to the classification of the
be switched through.

offering signal,
(¢c) If congesction occyrs, the B-4 signal shall be s

that the call 1is ortglna:tt
the terminatidg exchange shall

On receipt of this signal

ov special routing information!

(0

of the called

signals is sent

service center.
ress digics by

to Automatic
b (n response to
been removed.
troup A signal.
the oxiginating

ndicate several
p I1 signals the

bm operator with

the terminacing

the signalling sequence as fbllows:

signal B-1, B-3, B-5 or ﬂ-

, the B-2 signal shall be sedc

s not release the connectton:xn this case.
the call srall be switched

of this signal,
sequence as follows

xvi

6 shall be sent

Hallod subscriber

to the operator
On

from ovdinacy

FER7?
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Signal ,
No. Group A Gxoup B Group C '
L {send mext digit |Called subscriber |Send next digit of
of called number| fred with metering calling number
2 |Send first digit|Callled Send first dlgic-of
of called number|Subgcriber’s line }called number (})
' busy
3. | send nature of |Called Spare
calling number |Sub criber’s line
and change to intdrcepted
Group B signals
4 Congestion Congestion CongesCLon:
5 Spare CalYed Send next digld
subdcriber’s line | (n+l) of called
freq without number (1),(2):
metqring
6 |Send natuca of |Las} party release Spave
calling number ' :
and change to {
Group C signals f
Note : 1) Return to A-signall after C2 and C5 :
hg sent when the identification

2) n is the gigit bel

Xxv

started
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|
i
s
»

(9

call . to the tevmina
signal 11 of group I
Immediate Charge In
discance telephune
finished.

;ignal, the originating tegistdr
F&ng area interception center
followed by the called nunber.
ormation means that A-party:
tall charpe immediavely after
!
¥
!

xiv

Iable 2 :
. !
) als »
|
}
Signal Group [ Group II i
No., 5
1 Digit 1 Operator
2 " 2 Ordinary subscriber
3 3 Coin box unit fee |
4 A Reserve for multi-coid hox
5 "5 STD coin box ,
i
6 R Test equipment ]
i
7 " 7 Line test desk %
8 8 Interceptad operator :
2 "9 Reserve for data
transmission i
|
10 "0 Immediate charge ;
informaticn Service |
‘ |
11 Access to [ntercegtion Spare .
center !
L2 Spare Spare ;
!
13 Access to maintendgnce Spare -
equipment !
14 Spare Spare ;
l
5 a) End of A-number pr No.information abouc the
b) Number not availlble A-party'’'s category '
T
Note : Cn receipt of the B-3 te-rvoutas the

using forward

requasts long
the call is

Pads
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Yes

I

- ranie 1 N
Coppogition of Eha Multi-freque
Combinatious Frequencies (Hz.)
1380| 1500| 1620 {1740 1860; 1980
|
Signal| Numerical Backyard
diredrion [ 1140| 1020f 900} 780
(signals of
Values group 4,8&C)
No, index](x) f0 | £l £2 £3 g4 || €5
(x +y) -
Weigh$ (y) 0 1 2 4 7l 11
1 O+i p y ?
2 0+2 X y |
3 1+2 X y }
A O+4 X y :
5 L+4 X y
6 2+4 x|y E
7 0+7 X )’
8 1+7 % y?
9 2+7 X yl
10 347 x y.'
11 0+11 X I y
12 1+11 x |y
13 2411 x E y
A 341l X oy
15 4+11 x{ y
{
)
|
!
i
|
xiit ;
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|

collect all che addrdss digits of called number for dontrolling the

setcing up of call v

will acknowledge thd digit cthat it received from ﬂ
register by sending p-l signal. When the originaci

run out of digit tq send, no signal is transmittd
and the transit register urdgil the lacter

originating vegiscey
receives the end of |selection signal (a3).

thin the secondary area. The tdansit register

e originating
g register has
td between the

The transit register

will send an A3 sigdal of specified length (nomin&lly 150 ms.) to

the originating gister wheve upon the signalling will be

continued in the nogmal compelled fashion.

xii

|
1

t
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2.6.1 Sending Level

The nominal sending

Tolerances at the Se

vel shall be -8 dBm0 for sach
ing End

frequency.

The allowed deviatiofs are + 1 dB in signal level and 1 4 Hz. in

frequency from the noginal values. The difference in

the two-frequency components of the signal shall no§

2.6.3

Two sets of

Signal supply Contindity

signa

change-over and alagm

shall be automatical

initiated,

drop of 3 dB or more.

RECEIVING CONDITIONS
2.7.1 Working Range

The receiver shall fu
2.7.1.1 8ignal freque

when the {perating set suppliss a signal

2.7.1.2 Signal level
each single £

between two s

2.7.2

Receiver Response Time _
each of the operate and rclciie times shall

For all frequencies,
be less than 20 ms.
should he less than

2.7.3

Relays receiving sign

Sensicivity to Distu

opevate nox be held.

TIME SUPERVISION

Time supervision of the MFC

2.8.1 Forward Signals

|ling generactors equipped wi
ind{cations shall be provided. T

y switched in and an urgent a

hction correctly under the foll¢
wy variation of + 10 Hz. from ¢

level bhetween
axceed 1 dB.

th automatic
he standby set
larm shall be
with a level

dwing limits !
dminal values.

nultaneous frequencies shall

Ind the sum of the operate and
ms. :
nces i

1 of a level lower than -50 dBﬁ

rariation lies between -5 dBm de -35 dBm for
faquency provided that the diffefence in level

t axceed S dB.
|

release times

shall neither

jsignalling system Is required?Ts follow:

If tha forward MFC sifnal is not acknowledged withis approximately
ader unit will normally cause ' the connection

10 seconds,

the MFC s

to be broken down an

calling line.

Backward Signals’

The recelpt of an MFC

signal to be discon

signal. If the compeYled sequence operation followﬁt
of a control signal ik not completed within 300 ms.fl

be given.

contreol signals excep

circumstances.

No time su

For ex

vegister situated at

the congestion tone will be c¢é

ackward control signal causes Y

cted and this in turn removes

ervision is provided on the ét

pmple, in case of STD call, the

xi ;
‘ l

i

|

nected to the

he MFC forward

the backward
1g the recelipt
pn alarm shall
ansmigsion of

t the A-3 signal which cime-limiced in certain

incoming trunk

the entry point to the seconbfry area will
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Meaning of the forward

<Fax> 882377589

“ |

frequency Combinations

Group [ represents che [primary meanings of the fotwatd frequency

combinations,

Group I

The ' change from

the secondary meanings.

primary to secondary mejpnings is commanded by the badeatd signal

A-3 or A-6. In case ©

¢l the identitication of the A-sdbgcriber is

necessary, & change back from the secondary meaning td the primary

meaning shall be possi

series C. The meaning

shall be according to

Meaning of the Backwar Frequency Combinations
Group A represents the primary meaning of the hackwﬁ
combinations, Group B ahd C the secondary meanings. Tﬁ

le and be commanded by & backward signal
the forward Group 1 and Groug 11 signals

ble 2.

d frequency
change from

the primary meaning to econdary meaning Group B and biis followed

by the backward signalqd A3 and A6 respectively. The mbpning of the
g

backward Group A, B and C signals shall be accordingito Table 3.

AUTOMATIC NUMBER IDENTIFICATI@N (ANI) i

fdencification of the calling

of long disctance call vhich
Detail Recording device (CDR)
2.5.1 A-party's Category

2.

2.

5.

5

2

.3

2.5.4

2.

5.

5

ine including area code is roJuirad in case
{11 be recorded for charging |by the Call

The A-party’s category shall be forwarded in responkp to the A-b

signal, using group 11 of the forward signal.

A-party’s Number

The A-party’s numbertLTall be torwarded in

C-series signals, usi
1/15

signal "end of

available digits of t]e A-party’s aumber have been

Call from Test Equipm
Test equipment and op
number .
be forwarded when the
to "mext digit" backw

Special Requirements

[

rebponse to the
group [ of the forward signi]s. The group
hern all the

int .

number" shall bs forwarded

nt and Operator Switchboard
rator switchboard need not have the A-party

In these casest\the group [/15 "Numbev Not Available” shall

-party's category has been sent in response

ird signals.

1f due to a fault co:ricion ;

2.5.4.1 The A-pavty’
1I/15 signal
shall

"send A-party’s Category”.

2.5.4.2 The A-party’s

signal "numbef not available" shall be forwa

to a backwarg
It shall be possiblj

line's identity at a

category is not available; then the group
'No information about the A-pargy’s category"”

be Forgarded in response to 4 backwL d signal A-6

+

nunber is mot available, then ' the group L/15

'
by

ed In response
A-party’s”.
the calling

signal C-1 "send next digic
to make an inquiry concerni

y phase of the call establishm‘nc.

% |
| |

PRR4
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2. REPISTER SIGNALLING

N

2.

8

2

|3 SIGNALLING PRINCIPLE |

'S

GENERAL

The compelled saquence muleijfrequency code signalling shall} be used when
establishing & connection rough one or more automatic ' exchanges for
crensoiccing the numerical information from the originating e’change to the
te or to incoming or transit regiscers at the

switching stages along the v
n the forward direction shall

various switching points. T™is information i
be combined with backward si nalling to comtrol and supervige the setting
up of the connection. f
SYSTEM REQUIREMENTS i
The offered system shall tulfil the following requivements
2.2.1 Rapid digit transmisfdion, at least 6 digits per seacgnd.
2.2.2 Reliable and self-chdcking code

2.2.3 Insensitive to transgission disturbance.

The system shall employ ¢.F. signals consisting of tw simultaneous

frequencies each. For a refeiver to react, it must idencify exactly two
frequencies. 3

The system shall provide sik frequencies for the forward direction and up
to four frequencies for thyg hackward direction as shown id Table 1. The
scheme thus allows 15 forwayd and 6 backward code signals. The frequennies
used in the forward directi$n shall be 1380, 1500, 1620, } 40, 1860, 1980
Hz. and in the backward dirgetion 1140, 1020, 900, 780 Hz. The signalling
shall be performed with ontiauous compelled sequence’ |signals. The
outgoing reglscer may star the transmission of the girst|forward signal
immediately after the deizure of the circuit and theg ignal parsists
until the inceming device his been connectad and sent backf rd signal which
ecknowlaedgement
gend a backward
the subsequent

has (ts own meaning and the same time serves as an'
signal. [t is preferable for the incoming device not to'
signal if cthe received fprward signal 1s required by?
incoming device. Thus the fending register needs not re mat this forward
signal but continues to trapsmit uneil it receives a backwdfd signal. Under
certain conditicns it may §e necessary to send the signall 3 without prior

reception of a forward sighal. This condition is described in more detall
in paragraph 8.2
MEANING OF THE SIGNALS

2.4,1 Multiple Meaning
The primary meani of both the forward and bagkward Erequency

combination 2an change in response to certain backimrd signals. The

changed meaning, secondary meaning is specific to the signal

which causes the cBange.

E
i
|
P

ix [
I
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Transfer of intormation bet

Desigrnation of interfaces

0l Outgoing Ttrunk
1Tl Incoming trunk
BT Both-way trunk

EXPLANATORY COMMENTS

State No.l

Signgl No.4
Sign]

Sign#l No.10

1s No. 5S¢, 5d

In the IDLE
channels ary

backwavrd di:ﬁction.

The MFC-sig
The signal s}
edge of the

signal elemeht 1s ignored.

At last part

'34.02.24 15:44 NARULA <Fax> 5823775303
~ &
EXPLANATION OF SYMBQLS
Siqnzlj:t
Senfling Receiving wnterfaece G1. G2
(I B ]
1 i { = nu kurrent
P {l
0 = cufrent
1
l . 0 or ¢
N '

peen interfaces

state, on both-way circuits, '
e forward or

not defined relative to

1ling starts preferably afterg fgnal No.3l
a1l preferably be interpreted when the trailing
first signal element is recognfged. The second

b release (usad for malicious call tracing) the

ch-roami signal is only sent after siggals No.2-6 and

8. Last par

release is initiated by a register signal.

viil

PRa3
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Senling requirements :
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