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0 Introduction

This edition results from a general review of Swedish Standards for attachment to
a PSTN in order to align their mandatory content with the requirements of the
teleterminal directive (91/263/EEC). A number of provisions have been deleted,
some provisions have been transferred to informative parts of the standard and
some other modifications have been made.

By this edition the Swedish language version of SS 63 63 24 is withdrawn.

1 Scope

This standard covers the requirements for signaling in analogue interfaces towards
the public switched telephone network for outgoing traffic on one-way or two-way
exchange lines.

Standarder kan bestéllas hos SIS som aven lamnar all-
manna upplysningar om svensk och utlandsk standard.

Upplysningar om sakinnehallet i standarden lamnas av ITS.
Telefon: 08 - 793 90 00. Telefax 08 - 751 53 63

Postadress SIS, Box 6455, 113 82 STOCKHOLM
Telefon:; 08 - 610 30 00. Telefax: 08 - 30 77 57 Prisgrupp M Tryckt i november 1996
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2 Normative references

The following standards contain requirements, which through reference, constitute
requirements of this standard. All standards are subject to revision, and parties to
agreements based on this standard are encouraged to investigate the possibility of
applying the most recent editions of the standards listed below.

SS 63 63 25 Telecommunications equipment — Private Branch Exchanges
(PBXs) — Signaling requirements in analogue interface for inco-
ming exchange line

SS 63 63 42 Telecommunications equipment — Subscriber equipment — Attach-
ment requirements for analogue connection to a public switched
telephone network

ETS 300 001 Attachments to Public Switched Telephone Network (PSTN); Ge-
neral technical requirements for equipment connected to an ana-
logue subscriber interface in the PSTN

3 Signaling diagram

The signaling diagram will be found in annex A. This signaling diagram provides
a description of the performance and characteristics of the public switched teleph-
one network with respect to signaling in the interface for different connection cases
and call processes.

The attached signaling diagram covers variations in the performance and charac-
teristics of the telephone network between different types, or variants, of public
exchange systems and between different connection forms.

Apart from the variants of public exchange systems represented in this signaling
diagram, there is also a limited number of odd exchange systems. Local variations
not subject to documentation may also be found in old electromechanical public
exchange systems; they are not necessarily covered by this signaling diagram.

The signaling diagram is intended to serve as a piece of information on the
performance and characteristics of the telephone network. In this context, the
parameter values specified in the signaling diagram with respect to the performan-
ce of the PBX are to be regarded as typical values, etc. Thus the parameter values,
etc., specified in the signaling diagram do not constitute any mandatory require-
ments imposed on the PBX in excess of what is explicitly specified as requirements
in clause 4 below. The object of those requirements is to secure basic functions of
vital importance under normal circumstances and in normal connection cases.

This means that compliance with the requirements set forth in this
standard does not provide any guarantee of correct performance of the
equipment when connected to the telephone network.

4 Requirements

4.1 General
The line may have a configuration allowing one-way traffic, i.e. only calls from the
PBX over the telephone network, or a two-way traffic configuration. In the latter

case, the PBX shall, when idle, enter the state defined in standard SS 63 63 25 for
incoming traffic.

4.2 Electrical characteristics

4.2.1 General

When the line is connected to current feed, the PBX shall accept that polarities are
undefined in relation to the line branches accessible in the physical connection
interface.
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NOTE 1: The characteristics of the telephone network with respect to current feed of the
line vary according to the case of connection; see annex A.

NOTE 2: In certain connection cases, circuit tests are carried out from the public exchange,
in the idle state as well as after a call attempt from the PBX (before the dial tone
is sent). For the purpose of testing, the line is connected to voltages ranging from
0 to 50 V DC between the branches (a-b) and between earth and each branch
(earth-a and earth-b, respectively). There may also be cases of low-frequency
alternating voltage of < 50 Hz and < 10 V.

4.2.2 Resistance in the idle state
The requirements set forth in SS 63 63 42, clause 4.4.1, shall be fulfilled.

4.2.3 Low-ohmic loop state

The DC characteristic in loop state shall fulfil the requirements in SS 63 63 42,
4.7.1. This characteristic is represented by “L” in the signaling diagrams. Under
existing current feed conditions, this will normally give a current of at least 10 mA.
The PBX shall, at the line current 10 mA, be able to detect a polarity reversal of
the current feed from the public network. In addition, the PBX may have the
capacity of detecting a break in the current feed from the telephone network. A
polarity reversal of or break in the current feed with a duration of < 20 ms shall
not be approved.

NOTE: In some cases, the requirement for detection of polarity reversal is not mandatory,
see clause 5.3.10.4.

The contact functions used for switching a connected line between different circuits
in the PBX shall be designed so that possible breaks, i.e. the time when the
requirement for resistance is not fulfilled, shall amount to < 10 ms at switchover.

4.2.4 High-ohmic loop state

4.2.4.1 The circuit connecting a high-ohmic loop to the line for disconnection (cf.
resistance H according to annex A) shall fulfil the following requirements:

a) The resistance shall be > H ohms, see clauses 5.2.4.2-5.2.4.3.

b) The PBX shall be able to detect a polarity reversal of the current feed from a
battery by U volts in series with R ohms (corresponding to minimum feeding
voltage, feeding resistance and maximum line length), see clauses 5.2.4.2-5.2.4.3.
In addition, the PBX may have the capacity of detecting a break in the current
feed from the telephone network. A polarity reversal of or break in the current
feed with a duration of < 20 ms shall not be approved.

NOTE: In som cases, the requirements for detection of polarity reversal is not mandatory,
see clause 5.3.10.4.

4.2.4.2 In the case of connection to a current feed in the public network from a
voltage source of 48 V (nominal), the following shall apply: H = 30 kohms, U = 40 V
and R = 2800 ohms.

4.2.4.3 In the case of connection to a current feed in the public network from a
voltage source of 36 V (nominal) or less, the following shall apply: H = 22 kohms,
U =30V and R = 2300 ohms.

4.3 Set-up and disconnection of calls

4.3.1 Call request
A seizing signal is transmitted to the telephone network by the connection of a

low-ohmic loop to the line. If the line has a two-way traffic configuration, the circuit
receiving the ringing signal shall be disconnected at the same time (cf. SS 63 63 25).
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4.3.2 Dial tone

A dial tone is sent from the public exchange to indicate readiness to receive address
information.

When sending address signals in an automatic mode the PBX shall be equipped
with a dial tone detector or a timer for waiting before start of sending address signals.
The requirements set forth in SS 63 63 42 section 4.8.1 shall be fulfilled.

4.3.3 Address signaling

For the purpose of address signaling, decadic pulsing (loop-disconnect signaling)
or multifiequency tone signaling shall be used in accordance with clauses 4.3.4
and 4.3.5, respectively.

4.3.4 Decadic pulsing (Loop-disconnect signaling)

For decadic pulsing, if provided, the requirements set forth in ETS 300 001,
clause 5.3, shall apply.

4.3.5 Multi-frequency tone sending

Tone code senders (DTMF-senders) shall fulfil the requirements set forth in SS 63
63 42, clause 4.8.2. An exception is made for the transmission levels which shall
not be as stated in SS 63 63 42, clause 4.8.2.2. The following levels shall be used:

— high frequency group: -9 dBm +4/-6 dB
— low frequency group: -11 dBm +4/-6 dB

However, the level of the higher frequency component in the compound signal shall
be 1 dB to 4 dB higher than the level of the lower frequency component.

Compliance with the requirements shall be verified in the exchange line interface.
The measurements shall be conducted under normal operating conditions of the
PBX. The termination during the test shall be nominal impedance as specified in
SS 63 63 42.

4.3.6 Answer

When the called party answers, an answering signal is transmitted from the
telephone network as a polarity reversal in the current feed.

4.3.7 Call metering signhals

NOTE: Reception of 12kHz call meter pulses, if implemented, should be performed in
accordance with ETS 300 001, 9.2.1. There are, however, no approval require-
ments for this supplementary service.

4.3.8 Register recall

NOTE: Register recall signal in conversation state, if implemented, should consist of a
break in the DC-loop. The break should have a duration of 90 + 40 ms and present
a resistance > 100 k W. There are, however, no approval requirements for this
supplementary service.

4.3.9 Clear-forward signal

The clear-forward signal is transmitted by connection of a high-ohmic loop to the
line.

4.3.10 Disconnection

4.3.10.1 Disconnection before reception of an answering signal.

When a call from the PBX is disconnected before reception of an answering signal
(a polarity reversal), the line shall not be seized for a new outgoing call over the
telephone network within at least 1 s after the clear-forward signal (high-ohmic
loop) has been sent to the network.
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4.3.10.2 Disconnection after answer but before clear-back.

When a call from the PBX is disconnected after reception of an answer signal, but
before a clear-back signal (a polarity reversal) has been received, the line shall not
be seized for a new outgoing call over the telephone network within at least 1 s
after the clear-forward signal (high-ohmic loop) has been sent and the clear-back
signal has been received. If the B-subscriber does not clear the line the clear-back
signal can be delayed up to 3 minutes after sending of the clear-forward signal.

4.3.10.3 Disconnection after clear-back.

When a call from the PBX is disconnected after the reception of a clear-back signal
(the B-subscriber has cleared the call and the time supervision of 90-180 s has
expired causing the sending of a clear-back signal (polarity reversal) to the PBX)
the line shall not be seized for a new outgoing call over the telephone network
within at least 1 s after the clear-forward signal (high-ohmic loop) has been sent.

4.3.10.4 Idle polarity detection

The PBX need not be able to detect idle polarity provided that control of line seizure
(for a new call)

a) is possible only from a set included in the PBX system and equipped with an
indicator showing the current state of the exchange line; the indication of the
line beeing free shall be delayed by the PBX for 1-2 s after transmission of the
clear-forward signal;

or

b) is realised by the advance connection (low-ohmic) of a dial tone detector to the
line; if, thereafter, an approved dial tone is detected within 5 s, this means that
the line is free and through-connection shall be established to the calling
extension.

If no approved dial tone is detected within 5 s, the line is not free. The PBX shall
then return to idle state towards the line and busy tone should be sent to the
extension.

Seizure of a line on which the extension has sent a clear-forward signal shall not
occur again until at least 12 s after the instant the clear-forward signal has been
forwarded to the public network.

4.3.10.5 Deviations from requirements

The requirements set forth in clauses 5.3.10 .1-5.3.10.3 represent the minimum
functionality and time limits that may be applied on a general basis to different
types of public exchanges in accordance with the attached signaling diagram. In
addition, a PBX may incorporate logical functions and supplementary time limits
for the initiation and supervision of the disconnection process which are adjusted
to different versions of the signaling diagram, depending on the type of public
exchange to which the PBX is connected.

Therefore, deviations from the requirements set forth in clauses 5.3.10.1-5.3.10.3,
due to the PBX operating on the basis of differentiated criteria adapted to the public
exchange concerned, will be accepted if the supplier is able to demonstrate that
correct performance will be achieved in relevant connection cases.

4.3.11 Automatic repeat call attempts

For automatic repeat call attempts in the event of an unsuccessful calling opera-
tion, the requirements set forth in ETS 300 001, clause 5.6.7, shall be fulfilled.

4.3.12 Signaling requirements for external call transfer

External call transfer may be performed in a PBX or in a PBX network if the incoming
(analogue or digital ) exchange line is connected to a digital public exchange, and
if clearing signals from the incoming to the outgoing exchange line, or vice versa,
are forwarded within 3 s.

SIS woJy uoissiwiad anp yum paonpotday



Copyright SIS. Reproduction in any form without permission is prohibited

Telecommunications equipment - Private Branch Exchanges (PBXs) - SWEDISH STANDARD SS 63 63 24
Signaling requirements in analogue interface for outgoing exchange line Edition 3 Page 6
Annex A

(informative )

Exchange line Dc signaling, PBX -> Public exchange

This annex is a specification of a national DC signaling system for analogue
signaling from a PBX to a public exchange.

The specification is applicable to connections to a number of different types of
exchanges, including those using what is referred to as signaling converters.

This signaling diagram covers certain variations occurring between different
types of public exchanges. In the signaling state diagrams these variations are
represented by two alternatives (I and Il) in two separate columns.

In the Swedish telephone network, there is also a limited number of odd types of
public exchanges, with characteristics that may differ from this signaling diagram
in various respects.
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I I1
No| Signal or G1 at LR/BR G2 at PBX G1 at LR/BR G2 at PBX
state
[alb| lalb] lalb] [alb]
t t} |t t
T T
1a YW R1 pove [+ Bs Ls oo Il
E Idle
i 1
L0 Rt ' '
éa Seizure 00 7T L S0 100 —*+T L 150
| 1
77 L
1b Lo Rl ////;z/ RS L5 ' gz’f
D |Idle // 7
— —
| 7/ Y/
D |Seizure 01 L 101 L
1 1
T L T L
Dial tone 02
3 T 102 ——
after 2 L1 Lt 52 Ls L 152
I 1
53 e 153
. 03 O 103 oo
4 Decadic 54 154
pulsing gg ﬁjgl 2% igg @ 155
ll1ll
ob 156
06 —* | R s7| |06 —* R 157
, L _ L
T )
Decadic 08 prves 58 o5 [ 158
5 pulsing 0 | —+—T g 23 109 | —+—T g igg
0 1 L . L
T 1
Disconnect |11 111
6 oo P 61 oo T 161
of reg. 1 62 112
ol 27 ol o] |
6a Disconnect 13 L 163
of reg. 114
164
12 12
7 [Answer 12 63 116
after no 6 166
| ]
Conversa- ' !
8 tion state
after Nos
7a, 7a’, 7a’’
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I I1
No| Signal or G1 at LR/BR G2 at PBX G1at LR/BR G2 at PBX
state
la]b | |alb] lalb] [alb|
t t| |t t
I
Clear-back o 12 L Hof4 +
9 14
local call
i
5| New B '
| off-hook 15 .
1 |
Clear-back L2 Lz L L7 L7 L
9’ llocal call
16 117
after 8 5 167
1 1
I T
73’ New B
off-hook 17 118
b7 168
| ]
T
g Clear-back L2 L2 | L L? L7 L
local call 18 119 169
after 8 1 .
1 )
7 |[New B 120
a’’|off-hook 19 170
| 1
T i
Clear-for- L2 L2 L L7 L7
1T ?U
10|ward after |, —+——HE o] 171
a |clear-back 21 v 71| |12l T
E |disconnect |22 122 : 172
?2 o0 ettt 173
after 9, 9" Lo Rl, <O 1 cc
Clear-for- 12 L2 l L L7 L7 L
10| ward after |20 —* HH 70
a’ |clear-back |21 o T HHH e | |12t —*+ HHgpH 7!
E |disconnect |22 —— | 122 o0 i;g
after 9’ Lol— Ri oo e
Clear-for-
10| ward after 70 121 171
b |clear-back 24 122 17
D |disconnect 72 173
after 9, 9"
Clear-for-
10|ward after 70 21 171
b’ c!ear-back 7 122 172
D |disconnect 72 173
after 9’
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I I1

No} Signal or G1 at LR/BR G2 at PBX G1 at LR/BR G2 at PBX
state

lalo| | [a]b] lafo] | lalb]

t
1 1s Ls ! L

|+

2! L

11/Clear-for- i

a |ward bef. 23
E janswer, 24 I 74 124 | —+— 174
disconnect 75 1oy

L
=)
after 3-6 mI_ Rl, <o = oo . HEHE s
2=
== 4
|

S|

Clear-for-
ward bef,
answer,
disconnect
after 3-6

73

74 e 174
124

125

7S

175

12| Clear-for-
a |ward bef.
g |clear-back
after 8

{New A B
off-hook

L7 L7 L

76 » 176
126 T H

77 — 177
127 L

13|Clear-for-

a |ward bef.

D |clear-back
after 8

13INew A !
off-hook

L7 L? L

7E 176

126

177

77

127

Clear-back
14 |after clear-

a [forward and
g |discon. or
forced release
after 12a

T
L7 L7 ! :Jn-

1 |28

178

79 (129

179

Clear-back
14 after clear-

b forward and
D discon. or
forced release
after 13a

7g| (128
178

79

129 179

1) Does not apply to extensions
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I II
No| Signal or G1 at LR/BR G2 at PBX G1 at LR/BR G2 at PBX
state
|alb] lalb | |alb] lalb]
t t| |t t
Forced r RE.E; L] 4 F v v L :
release oo 80
15{after p1 [ —— 81
a |clear-back gg T Lk 82 150 oo 180
E |after 9 oo Tt 83
and 9” 34 * rrth 34
o R1 l o0 L
L7 '
Forced B0 0 L7 L
release
:)5 after g; gé
p |clear-back  f3 el | oo 180
after 9 34 84
and 9"’ |
s L' L
Forced & 85
16
release 36 86
a Line lock- h7 87 131
|
E out after 138 e 181
4—5 g
Forced e Lé L6 L
16| release %i
b |Linelock-  [® o7
D |out after g; 131 o T 181
4-—-5 79 88
89
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I 11
No| Signal or G1 at LR/BR G2 at PBX G1 at LR/BR G2 at PBX
state
lalb] la]b]| |alb | |alb |
t t t t
16|Forced ' Ot IEAEEREE
5 |release o 132 oo T 182
E Line lock-out | See 1bak o
after 6
16 Forced L?l L7 ! L
release 138 =0
"1, oo 182
t[; Line lock-out | See 16 b D
after 6
T |
= ¢ e AN 1‘2. Im L LB. L6 L
= __——\_.._‘_‘
g.erintoval of povey a0
1al tone £ ] 91
17 Iina lnclk-nnit IJ:,.— Ri 133 S ] 192
a el 1IN IWiN WAL m -
g |after 3 l
|| L
? B T TR
17 40 | .
Removal of o0 ] 90
b |dial tone a1 1p Rl 91
D i - 133
Line lock-out oo 183
after 3
| B
T .
L L
18 Reg' 2) 12 lI-'z‘ In 92 L? IL_?‘ 111 184
a |recall K2 T Hui 134 T B
E |signal s - HH 33 . HH 185
after 8 : L 1% . L
L2 ' |L
18/ Reg. 2
o 92
b rgcall K2
D | signal a3
after 8 43 ) L -
H
19| Line test
after 10,
11, 14—17

2) Function not existing in certain systems
When valid, the call is put on hold in the public exchange
and the line is transferred to state 2 in the diagram.
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I 11
No| Signal or | G1at LR/BR G2 at PBX G1 at LR/BR G2 at PBX
_ state
lalb]| lalb | lajp]| | Jalb]
+- ¥ * ¥
L L L v
Line test l L
10 P ~ aA «ln a2
I Jlatter 4a, " vadef. T "I_‘I'-- 34
a |2b,10,11, |5 —* %
14—17
PRy PN s s 4 c 12 -
20iLIne lockout aTtter 139 in case = = L

of no return to idle state
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Time limits
161 1161
162 1162
163 1163
166 1164
167 1165
t71 1166
t74 20—40ms t167
t78 -t Recognition 1168 20—40ms
t80 time t172 -t Recognition
t81 t175 time
183 1178
t85 1179
t86 1180
189 1181
190 1182
191 1183
1186
t11 =112 = 0—300ms t111 > 1112
11131114 } = 15—100ms
114 - t30 _
t16—>t30} = 90s 1113 > 1115
11191120 = 100—400 ms
1128 - 1129
t112>1132 { _ ,
(141132 | =2—4min
t115>1t130 = 2—4 min
t16 > 117 < 1,5sfor t117->1t118 < 1,5 s for
periodic clearing periodic clearing
signals from signals from
B-party PBX, B-pary PBX,
otherwise otherwise
subscribercontrolled subscribercontrolled
t18 » t30 =90s 1119->1130 = 3—6 min
alt. 3—6 min
120 » t21 t122 - t136
123 > t24 1125 >1136
t32 133 [ ~ 30—100ms 127 > 1136 | = 30—150 ms
137 - 138 1130 > t136
1129 > t136
121 - t22
124 » t25 1124 > 1125 = 1560—300 ms
128 » t29 = 0—1000 ms
133 » t34 1126 > t128 = 2—4 min
t38 - t39
1128 > 1129 = 250—300 ms
130 —» t31 t131 > 1136
135 —» t36 = 0—400 ms 1132 >1136 = 200—350 ms
140 - t41 1133 > t136
1136 » t137 = 200—300 ms
t44 - t45 = max 1100 ms 1152 > t153 > 800—1000 ms
t52 » t53 = 800—1000 ms t153 > t154
1155 > t156 =60+x5ms
t63 -» t54 1158 - 1159
t55 > 156 =60*x5ms
158 » t59 t154 - 1155 =40% 5ms
t54 - t55 =40 * 5ms 1156 - t157 _ o
159 > t160 } = 26—100ms
156 —» t57 _ oR_
159 - 60 } = 25-100ms 1156 » 1158 = 500—700 ms
t56 - t58 = 500—700 ms 1184 - t185 =90+ 40ms
192 -» 193 = 90 *+ 40 ms

Note: Time limits and parameter values indicated for PBX equipment are typical values.
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Sequence chart

Idle . Idle
Line

E e o lock-
out

Seizure Seizure
E D

-
&
Line test

Line test Dial tone

Dec. puls.
Remov'al @ @ Removal
17a of diall17p
tone

A
T
Disconnect Line
of reg. lockout

11a) &l ° Bt 11b] al

o

L4

r

"

Conversation
state &

al Al
Sle
D

a
D

E E
Bt
CIRCNICE

A
- Tn Bl‘ .Bl
(1o a1 (59) 49) 7 (o)) a (i) mm
E E E D D D
Al = Clear-forward E = One-way Tn = Forced release
Bt = Answer D = Both-wav Ink =Line lockout
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Interface
G1 G2
LR/BR
! ! PBX
Public ! !
exchange I Traffic !
I direction — FUR-C
| — !
R PCM g PBX
I Max 1200 ohm ! i
i .
. : . ) 1
! ! Signal | pux e MUx | SiOnal ; FUR-C
i i conv. conv. i
1 1 i
1
G3
Electrical conditions
36 V 48 V
R1 200 ohms 300 ohms 800 ohms
LO 1000 ohms 1200 ohms alt. 800 ohms
L1 500-625 ohms 600-800 ohms 800 ohms
L2 500-600 ohms 800 ohms 800 ohms
R5 O ohms
R6 200 ohms
R7 50 ohms
L5 1000 ohms
L6 600 ohms
L7 600 ohms
L8 700 ohms
R = 0-50 ohms
L < 600 ohm
H > 22 kohms DC resistance at 36 V, > 30 kohms at 48 V.
Z > 4 kohms impedance at 25 Hz, > 1 Mohms DC resistance
Legend
L Low-ohmic loop

High-ohmic loop

High-ohmic loop with ringing signal detector

High-ohmic impedance for ringing signal

t Indicates point of time
co Break
G1,G2,G3 Interface designation
T Transmission of information between the interface
————
LR/BR Line relay/cut-off relay

FUR-C Outgoing exchange line relay set

+ (earth) on the a-branch and - on the b-branch (36 V or 48 V)

- on the a-branch and+ (earth) on the b-branch (36 V or 48 V)
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