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Intellectual Property Rights

IPRs essential or potentially essentia to the present document may have been declared to ETSI. The information
pertaining to these essential 1PRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which isavailable from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Services and Protocols for
Advanced Networks (SPAN).

Introduction

The V5 interface PSTN signaling protocol standard only provides a "toolbox", a set of messages and information
elementsthat can be used by theregulator or the operator when specifying the national PSTN mapping. The work on
the PSTN mapping proposal was initiated by the ETSI Technical Working Group SPAN in order to limit the variants of
the national PSTN mapping and make their definition easier.

ETSI


http://www.etsi.org/ipr

6 ETSI TS 101 868 V1.1.1 (2000-11)

1 Scope

The present document gives guidance to operators and suppliers in cases where no national PSTN mapping already
exists. It describes the trandlation of signalling from anal ogue telephone to V5 interface PSTN signalling protocal. In
order to meet most national requirementsit is designed in aflexible way. In addition, the document attempts to
minimize the differences between the various national PSTN mappings. It covers all cases of basic service and presents
some examples for special service.

The purpose of the present document is to describe the recommended usage of the various messages provided by the V5
PSTN signalling protocol. Only a subset of the described procedures is needed to define a national PSTN mapping.

The present document does not prohibit the use of other existing variants.

The present document is applicable to access arrangements where the anal ogue tel ephone type is supported and an
Access Network (AN) is connected to alLocal Exchange (LE) viaa V5 interface. The anal ogue tel ephone type
connected to PBXesisnot covered in the present document.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication and/or edition number or version number) or

non-specific.

» For aspecific reference, subsegquent revisions do not apply.

» For anon-specific reference, the latest version applies.

(1]

ETSI EN 300 324-1 (V2.1.1): "V interfaces at the digital Local Exchange (LE);V5.1 interface for
the support of Access Network (AN); Part 1: V5.1 interface specification”.

Abbreviations

For the purposes of the present document, the following abbreviations apply:

alb & (and) b-wire

AN Access Network

A-subscriber caling party (= A-party, A-side, origination side)
BA ISDN Basic Access (2B + D)

B-channd Bearer channdl

B-subscriber called party (= B-party, B-side, terminating side)
CLIP Calling Line Identity Presentation

DC Direct Current

DDI Direct Diding In

DTMF Dual Tone Multi Frequency

ETS European Telecommunications Standards Institute
HW Hardware

LE Local Exchange

ITU-T International Telecommunication Union, Telecommunication Standardization Sector
PSTN Public Switched Telephone Network

Tap Time control dial pulse

T 00k flash Time control hook flash (hook flash = register recall)
T on hook Time control on hook

T off hook Time control off hook
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4 Messages and contents

According to EN 300 324-1 [1], clause 13.5.5, the message "SIGNAL" has to be acknowledged by the message
"SIGNAL ACK". In order to improve the readability the "SIGNAL ACK" message isnot shown in the present
document.

4.1 Seizure

4.1.1 Originating seizure

Situation: idle state, monitoring facility of terminal equipment viaAN
Process in terminal equipment: DC loop is closed (off hook)
* Reactionin AN: * AN sends

ESTABLISH [steady signdl: off hook]

* bearer non-transparent

4.1.2 Seizure acknowledgment for originating seizure
Situation: outgoing seized

¢ Actionin LE: e LEsends
ESTABLISH ACK

e LE sendsdial tone
Reaction in AN: bearer transparent

NOTE: By awaiting thereception of ESTABLISH ACK in AN before the switching the bearer channel
in the AN it isguaranteed that the terminal equipment receives dial tone only when the AN is
ready to receive dial signals. If thereisan error on layer 2, LE will send dia tone before AN
receives ESTABLISH ACK.

4.1.3 Terminating seizure

Situation: idle state, monitoring facility of terminal equipment viaAN

LE sends. 1) normal case
ESTABLISH [cadenced ringing; ringing type: 0]

2) different/distinctive ringing
ESTABLISH [cadenced ringing; ringing type: 1 - 127]

Reaction in AN: AN checks whether ringing signd is possible:

1) ringing possible:
AN sends ESTABLISH ACK

2) ringing generator in AN isnot available:
no ESTABLISH ACK messageis sent by AN;
resource unavailable message is not possible as no signalling
path is set up

ETSI
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4.1.4 Calling line identification

Situation:
LE sends.

Reaction in AN:

as an alternative option:
Situation:

LE sends.

4.2 Call Collision

idle state, monitoring facility of terminal equipment viaAN

CLIP after initial ringing

ESTABLISH [pulsed signal: initial ringing;
suppression indicator: 3;
pulse duration type: O;
acknowledge request indicator: 1;
number of pulses: 1]

AN checks whether ringing sgnd is possible;

1) ringing possible:
AN sends ESTABLISH ACK
and after sending theinitial ringing pulse AN sends
SIGNAL[pulse notification]

2) ringing generator in AN isnot available;
no ESTABLISH ACK messageis sent by AN;
resource unavailable message is not possible as no signalling
path isset up

idle state, monitoring facility of terminal equipment viaAN

CLIP beforeringing
ESTABLISH [steady signal: reversed polarity]

Depending on network requirements either origination or termination call has priority. For anational protocol one

option hasto be chosen.

4.3 Dialling

4.3.1 Pulse dialling
Situation:
Process in terminal equipment:

Reaction in AN:

DC loop at terminal equipment is closed
dial signa

AN sends

SIGNAL [digit signd;
digit acknowledgment request indicator: O;
digit information: 1 - 15]

NOTE: Thedisconnection of bearer channel in AN at the beginning of every dial signal aswell asthe
reconnection of the bearer channel in AN at the end of every dia signa is done independently by
AN. The message sent to the LE reflects the number of received pulses (1 to 15) without
interpretation of the value. If more than 15 pulses are received, no messageis sent to LE. Note
that it isnot allowed to send the digit information "0000".
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4.4 Subscriber answer

Situation: DC loop at terminal equipment is open
Process in terminal equipment: DC loop isclosed
Reaction in AN: e AN sends

SIGNAL [steady signd: off hook]

e AN terminatesringing signal

4.5 Subscriber metering
Situation: path active

LE sends. 1) SIGNAL [pulsed signal: meter pulse
suppression indicator: 3;
pulse duration type: 0;
acknowledge request indicator (note 2): 0 or 2;
number of pulses: 1 - 31]

2) SIGNAL [pulsed signal: pulsed reversed polarity (note 3);
suppression indicator: 3;
pulse duration type: 0;
acknowledge request indicator: O or 2;
number of pulses: 1 - 31]

Reaction in AN: AN generates pulses on the a/b-wire

NOTE 1: During a connection the combination of single pulse and multiple pulses (block tariffing) is
allowed.
With the suppression indicator 3, theline signalling which is allowed to suppress pulses being
sent to the terminal is ON HOOK and a DISCONNECT message from the LE.
However, an already started pulse shall be terminated with the specified length. Subsequent
pulses shall be disregarded by the AN. The AN performs the physical pulse generation (12 kHz,
16 kHz).
For further information about acknowledge request indicator see EN 300 324-1 [1], table 23.

NOTE 2: Acknowledge request indicator: O for a single pulse, 2 for multiple pul ses.

NOTE 3: Thisoption can be chosen for e.g. coin boxes.
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4.6 Automatic metering

46.1 LE initiated actions
Situation: path active

LE sends. 1) to start automatic metering on a continuous basis
SIGNAL [enable-metering: meter pulse
ratetype: rt <> 0;
reporting pulse count: Xxx;
repetition indicator: 3;
suppression indicator: 3;
pulse duration type: 0]

2) to start automatic metering for a fixed number of pulses
SIGNAL[enable-metering: meter pulse;
ratetype: rt <> 0;
reporting pulse count: xx;
repetition indicator: O;
suppression indicator: 3;
pulse duration type: 0]

3) to stop automatic metering
SIGNAL [enable-metering: meter pulse
ratetype: 0;
reporting pulse count: Xxx;
repetition indicator: xx;
suppression indicator: xx;
pulse duration type: xx]

4) to change automatic metering parameters
SIGNAL [enable-metering: meter pulse;
ratetype: rt <> 0;
reporting pulse count: Xxx;
repetition indicator: O or 3;
suppression indicator: 3;
pulse duration type: 0]

(xx: any valid value)

Reaction in AN: AN sends
SIGNAL [metering report;
pulse count: number of sent meter pulses
since last metering report;
report type: 2]

NOTE: With the suppression indicator 3, theline signalling which is allowed to suppress pulses being
sent to theterminal is ON HOOK and a DISCONNECT message from the LE.
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4.6.2 AN autonomous responses

Situation: AN hasreceived SIGNAL message and generates automatic
metering pulses on the ab-wire

Process in terminal equipment: pulse counts equal's the reporting pulse count

Actionin AN: 1) automatic metering on a continuous basis:

AN sends SIGNAL [metering report;
pulse count: reporting pul se count;
report type: 1)

and continues generating metering pulses

2) automatic metering for afixed number of pulses:
AN sends SIGNAL [metering report;
pulse count: reporting pul se count;

report type: Q]

Situation: AN hasreceived SIGNAL message and generates metering pulses
on thea/b-wire.

Process in terminal equipment: port blocks

Actionin AN: AN sends SIGNAL [metering report;

pulse count: number of sent meter pulses
since last metering report;

report type: 3;

failure reason: 1]

4.7 Activation and deactivation of hook flash detection using
PROTOCOL PARAMETER

The AN isenabled or disabled for hook flash detection by the protocol parameter message from the LE. The default

setting is, that the hook flash detection is disabled for both incoming and outgoing calls. The hook flash detection is

temporary enabled, i.e. until the end of the connection (DISCONNECT), with the protocol parameter message. The
hook flash detection can also be disabled with a protocol parameter message.

The following describes the default adjustment. No minimum pulse length is defined for dial pulses, every pulse
recognized by the HW is seen asavalid pulse.

The mapping of aloop interruption onto the respective PSTN messageis carried out by means of the duration of the
loop interruption, named t. The basic adjustment is that the AN cannot recognize the hook flash signal.

‘ po,max:I Ton hook

A > 1
Y Y
[ digit on hook

Figure 1
For t < Ty, max @digit signal is recognized.

For t > T, hook: ©On Hook is recogni zed.
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To enable the hook flash, the setting is changed to Ty, 1 < T
recognition time T
recognized:

on hook: Which is achieved by changing the On Hook

- For all loop interruptionswith theduration Ty, <t<T « ahook flash will be

on hoo on hool

dpl,max onlhook
A A >t
N Y Y
‘ digit hook flash on hook
Figure 2
Fort< po, max. adigit sgnal isrecognized.
For po, max <1< Tonhook- HOOK Flash isrecognized.
For t > T, hook: On Hook is recognized.
This mechanism isthe same for incoming and outgoing calls.
4.7.1 Activation of hook flash detection
Situation: path active
LE sends PROTOCOL PARAMETER [recognition time;
pulsed signal: register recall;
duration type: 1]
Reaction in AN: AN modifies the time control for "on hook" to the time defined for

duration type 1 (T, hook > po,max)

NOTE: hence, po,max <t<T

on hook

1) theloop interruption with the durationt> T, ., and
t < T hook 1S Tecognized as ,,hook flash” and AN generates
SIGNAL [pulsed signal: register recall] message.

2) theloop interruption with the durationt > T, oo IS Valued

as"on hook" and AN generates SIGNAL [steady signal: on
hook] message.

3) if theloop interruption with the duration t < Ty, g, AN Will

generate a SIGNAL [digit signal] message. ItistheLE's
responsibility to recognize this message as a hook flash signal
or asadial pulse

4.7.2 Deactivation of hook flash detection

Situation: path active, hook flash detection is activated

LE sends PROTOCOL PARAMETER][recognition time;
pulsed signal: register recall;
duration type: 0]

Reaction in AN: The modified time control for "on hook™ will be reset based on

standard value, i.e. itis settime T g, pog = T max-

ETSI
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4.7.3 Hook flash signal/register recall

Situation: hook flash recognition enabled
Processin termina equipment: hook flash signal (short interruption of DC loop)
Reaction in AN: AN sends

SIGNAL [pulsed signal: register recall]

4.8 On hook

Situation: DC loop at terminal equipment is closed
Process in terminal equipment: DC loop isinterrupted
Reaction in AN: AN sends

SIGNAL [steady signa: on hook]

4.9 Terminating the ringing signal before called party off hook

Situation: DC loop at terminal equipment is open,
AN sendsringing signal

LE sends. SIGNAL [steady signal: stop ringing]

Reaction in AN: terminates theringing signal

4.10  Start ringing while path active

Situation: DC loop at terminal equipment is apen,

AN isin path active state, e.g. after initial ring
LE sends SIGNAL [cadenced ringing type: O - 127]
Reaction in AN: AN checks whether ringing signd is possible:

1) ringing possible:
AN sendsringing signal to the terminal equipment

2) ringing generator in AN isnot available:
AN sends SIGNAL [resource unavailable]

4.11 Line reversal

Situation: path active
LE sends SIGNAL [steady signal: reversed polarity]
Reaction in AN: AN reverses polarity on the subscriber line

4.12 End of line reversal

Situation: LE has sent SIGNAL [steady signal: reversed polarity],
polarity on the lineisreversed

LE sends SIGNAL [steady signal: normal polarity]

Reaction in AN: AN switches polarity on the subscriber line back to normal

ETSI
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4.13 Line parked

Situation: call isalready released by LE

DC loop in terminal equipment remains closed
LE sends. SIGNAL [steady signal: reduced battery]
Reaction in AN: AN sets a/b- wire to reduced battery
5 Message Flows

The following selection of flow chartsreflect characteristic subscriber actions (for normal anal ogue subscribers without
DDI). It does not claim to be complete.

5.1 A-subscriber

51.1 A-subscriber off hook until dial tone

A-subscriber

loop closed

AN LE

AN1 LE1

| IDLE
l Tt raok M:ESTABLISH -
AND [steady signal: off hook] i LE3
P M:ESTABLISH ACK

ANS5 f LE4

ﬁ@@@@g@@@@@@ DIAL TONE @@@@@€@@@@§

Figure 3

51.2 A-subscriber on hook before ESTABLISH ACK

A-subscriber

loop closed
—E

loop open

AN LE
AN1 | IDLE HEL
T
l off hook M:ESTABLISH >
[steady signal: off
— Py AN2 LE3
lTon hook
AN3 < M:ESTABLISH
i LE4
M:DISCONNEC >
AN7 .
< M:DISCONNECT
ANL i LE1
| IDLE |

Figure 4
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5.1.3  A-subscriber on hook after ESTABLISH ACK
AN LE
A-subscriber
AN1 LE1
IDLE
loop closed
l Toff hook M:ESTABLISH -
AN [steady signal: off hook] - LE3
) M:ESTABLISH ACK
ANS . LE4
| LRLLLLLLLLLLLLLLLLLLLLL e o (LKL
oop open
l Ton hook M:SIGNAL
[steady signal: on hook] g LES
. M:DISCONNECT
) 0
M:DISCONNECT COMPLETE >
AN1 . LEL
| IDLE |
] I
Figure 5
5.1.4 A-subscriber off hook without dialling (expiring of dial tone

supervision)

AN

A-subscriber AN5

LKL
LKL

CLLLLLLLLLLLLLLLLLLLLL prat TONECCLLLLLLKL

LE

BUSY
TONE

LKL
" optionaly KRLLL

LE4

KKK
Tdial tone timge
LKL

Tbusy tone tinje out

LKL

out

reduced M:SIGNAL Thowler tong time out
battery < < r——
(= feeding ) [steady signal: reduced battery]
| PARKED LINE
loop open
—
lTon hook M:SIGNAL
[steady signal: on hook] " LES
< M:DISCONNECT
a
return to .
normal M.DISCONNE[]CT COMPLETE >
battery AN1 LE1
| IDLE |
Figure 6
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5.1.5  A-subscriber: Pulse dialling

A-subscriber

AN

AN5

L L ToNE (LKL

ETSI TS 101 868 V1.1.1 (2000-11)

LE

LE4

digit M:SIGNAL .

" [digit signal] "

digit | M:SIGNAL R

" [digit signal] "
Figure 7

5.1.6 A-subscriber metering after B-subscriber off hook

A-subscriber

AN

meter

LE

AN5 |

CONNECTION

| LE4

<

LRARRRLLLLLL  rone RLLLLLRRLLL

pulse

M:SIGNAL <
[pulsed signal: meter pulse; b
suppression ind.: 3;
duration type: 0;
ackn. request ind.: 0;
number of pulses: 1]

CONNECTION

Figure 8
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A-subscriber on hook while receiving multiple meter pulses

AN

A-subscriber

meter

LE
B-subscriber

AN5

CONNECTION

M:SIGNAL

pulse

loop open

l Ton hook

[pulsed signal: meter pulse;
suppression ind.: 3;
duration type: O;
ackn. requestind.: 2;
number of pulses: n]

M:SIGNAL

A 4

[steady signal: on hook]

M:DISCONNECT

A

0

M:DISCONNECT COMPLETE

A 4

AN1

0

IDLE

Figure 9

A-subscriber automatic metering

Ongoing automatic metering

LE4

LE5S

LE1

AN LE
A-subscriber B-subscriber
AN5 LE4
CONNECTION
automatic
metering < < M:S!G NAL
started [enable-metering: meter pulse;
rate type: 1,
meter pulse 1 reporting pulse count: 64;

meter pulse 2

meter pulse 63
meter pulse 64

meter pulse 65

.
.
.
meter pulse 127
meter pulse 128
meter pulse 129

repetition ind.: 3;
suppression ind.: 3;
duration type: 0]

M:SIGNAL

A 4

[metering-report;
reporting pulse count: 0;
report type: 2]

M:SIGNAL

A 4

[metering-report;
pulse count: 64;
report type: 1]

M:SIGNAL

A 4

[metering-report;
pulse count: 64;
report type: 1]

CONNECTION

Figure 10

ETSI




18

Changing the rate during automatic metering

ETSI TS 101 868 V1.1.1 (2000-11)

5.1.8.2
AN LE
A-subscriber
AN LE4
> CONNECTION
automatic
metering < < M:S!G NAL
started [enable-metering: meter pulse;
rate type: 1,

meter pulse 1

meter pulse 2

meter pulse 24

reporting pulse count: 64;
repetition ind.: 3;
suppression ind.: 3;
duration type: 0]

M:SIGNAL

A 4

[metering-report;
reporting pulse count: 0;
report type: 2]

M:SIGNAL

meter pulse 25
<

meter pulse 26
meter pulse 27
L]

L]

A

[enable-metering: meter pulse;
rate type: 2;
reporting pulse count:: 100;
repetition ind.: 3;
suppression ind.: 3;
duration type: 0]

M:SIGNAL

A 4

[metering-report;
pulse count: 25;
report type: 2]

CONNECTION

Figure 11

ETSI

B-subscriber

new metering
rate required
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A-subscriber call termination during automatic metering

5.1.8.3
AN LE
A-subscriber B-subscriber
ANS | CONNECTION | LE4
automatic M-SIGNAL
metering+ < 2
startedg [enable-metering: meter
rate type: 1;
meter pulse 1 reporting pulse count:
meter pulse 2 repetition ind.: 3;
suppression ind.:
duration type: 0]
" M-SIGNAI >
. [metering-report;
. reporting pulse count:
report type: 2]
meter pulse 55
loop open
———
meter pulse 56* l TOn hook M-SIGNAL
[steady signal: on i’
automatic M-SIGNAL
metering< < e
Stoppeg [enable-metering: meter
rate type: O;
reporting pulse count:
repetition ind.:
suppression ind.:
duration type:
M:SIGNAL >
[metering-report;
pulse count: 56;
report type: 2]
P M:DISCONNEC
! LE5S
M:DISCONNECT
AN1 ! LE1
| IDLE |

xx - any valid value
* this metering pulse is suppressed (not sent out)

Figure 12

ETSI
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20
5.1.8.4 B-subscriber call termination during automatic metering
AN LE
A-subscriber
ANS | CONNECTION LE4
automatic _
metering+< < M-SIGNAI
started [enable-metering: meter
rate type: 1;
meter pulse 1 reporting pulse count:
meter pulse 2 repetition ind.: 3;
suppression ind.:
. duration type: 0]
: M-SIGNAI >
[metering-report;
reporting pulse count:
meter pulse 36 report type: 2]
meter pulse 37
automatic )
metering+< < M-SIGNAI
stopped [enable-metering: meter
rate type: O;
reporting pulse count:
repetition ind.:
suppression ind.:
duration type:
M:SIGNAL »
[metering-report;
pulse count: 37;
loop open report type: 2]
EEE——
T
l on hook M:SIGNAL -
[steady signal: on "
< M:DISCONNEC
I LE5
M:DISCONNECT >
AN1 ! LE1
| IDLE
xx - any valid value
Figure 13

ETSI

B-subscriber

B-subscriber
release
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Port blocking during automatic metering
LE

B-subscriber

5.1.8.5

AN
LE4

A-subscriber
ANS CONNECTION

M:SIGNAL
[enable-metering: meter pulse;
rate type: 1;
reporting pulse count: 64;
repetition ind.: 3;
suppression ind.: 3;
duration type: 0]

A

automatic
metering <
started

meter pulse 1
meter pulse 2

A 4

" M:SIGNAL
. [metering-report;
reporting pulse count: O;
report type: 2]

A 4

M:SIGNAL
[metering-report;
pulse count: 45;

report type: 3;
failure reason: 1]
LE6

ANG
PORT BLOCKED |

]
Figure 14

meter pulse 45

Automatic metering for only a fixed number of pulses

5.1.8.6
AN LE
A-subscriber B-subscriber
AN5 LE4
CONNECTION
automatic
metering <« < M:SIGNAL
started [enable-metering: meter pulse;
rate type: 1,
meter pulse 1 reporting pulse count: 35;
meter pulse 2 repetition ind.: 0;
suppression ind.: 3;
duration type: 0]
. M:SIGNAL >
L] [metering-report;
. reporting pulse count: 0;
report type: 2]
meter pulse 34
meter pulse 35 M:S_IGNAL »
) [metering-report;
automatic pulse count: 35;
metering report type: 0]
stopped
| CONNECTION |
Figure 15

ETSI
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AN

A-subscriber
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A-subscriber: Expiring of clear back supervision

ANS

CONNECTION

L pot LKL

LE
B-subscriber
LE4
___________________ clear backward
Tclear backvward from

o B-subscriber
supervision tinhe ou

Tbusy tone tinpe out

reduced M:SIGNAL
battery < < —
(= feeding ) [steady signal: reduced battery]
loop open PARKED LINE
T
l on hook M:SIGNAL -
[steady signal: on hook] o LEs
w M:DISCONNECT
X I
retum to M:DISCONNECT COMPLETE N
normal < 0 >
battery AN1 LE1
| IDLE |
Figure 16

5.1.10 A-subscriber: Line reversal with switch back to normal

AN LE
A-subscriber B-subscriber
ANS CONNECTION LE4
reversed P M:SIGNAL
polarity N [steady signal: reversed polarity]
normal P M:SIGNAL
polarity N [steady signal: normal polarity]
| CONNECTION |
Figure 17

ETSI
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5.2 B-subscriber

5.2.1 B-subscriber: Ringing possible

AN LE
B-subscriber A-subscriber
AN1 LE1
IDLE
P M:ESTABLISH
h [cadenced ringing: ringing type 0...127]
LE2
ringing M:ESTABLISH ACK |
signal 0 i
AN5 LE4

| RINGING STATE |

I L

Figure 18

5.2.2 B-subscriber: Ringing not possible

AN LE
B-subscriber A-subscriber
AN1 LE1
IDLE
ringing P M:ESTABLISH
not possible h [cadenced ringing: ringing type 0...127]
Tlfirs[ time oyt LE2
ringing P M:ESTABLISH
not possible h [cadenced ringing: ringing type 0...127]
Tlsecond time put
M:DISCONNECT
0 LES
M:DISCONNECT COMPLETE N
0 >
| IDLE |
Figure 19
5.2.3 B-subscriber answer
AN LE
B-subscriber A-subscriber
ANS | RINGING LE4
....I.‘?:‘?.E:EI.‘?E‘?.‘.‘,
ringing off l T
off hook M:SIGNAL R
[steady signal: off "
| CONNECTION |
Figure 20

ETSI
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A-subscriber

A-subscriber

release

5.2.4 A-subscriber on hook before B-subscriber answer
AN LE
B-subscriber
ANS RINGING STATE LE4
L. M:DISCONNECT
ringing off « < i
LES5
M:DISCONNECT COMPLETE >
AN1 0 LE1
| IDLE |
] L
Figure 21
5.2.5 A-subscriber on hook, B-subscriber still off hook until parked line

B-subscriber

LKL
LKL

reduced

AN

LE

AN5 |

CONNECTION

| LE4

BUSY
TONE

HOWLER
(optional)

M:SIGNAL

LKL
LLLLKL

KKK
Tbusy tone tin|

KKK

Thowler tone

battery <«
( =feeding)

loop open

__loop open |
l Ton hook

return to

<
<

[steady signal: reduced

PARKED LINE

M:SIGNAL

[steady signal: on

normal <
battery

ETSI

A-subscriber

A-subscriber
release

e out

ime out

LE5
< M:DISCONNEC
1
M:DISCONNECT N
AN1 : LE1
| IDLE |
Figure 22
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5.2.6 B-subscriber on hook, reanswer while disconnecting the V5 path
AN LE
B-subscriber A-subscriber
AN5 LE4
| CONNECTION
loop open
-
l on hook M:SIGNAL clearback signal
loop closed [steady signal: on hook] " to origin
y Toff hook M:DISCONNECT release from
J i origin
LES
M:SIGNAL N
[steady signal: off hook] o
M:DISCONNECT COMPLETE N
AN1 ! LE1
M:ESTABLISH N
AN [steady signal: off hook] o LEa
P M:ESTABLISH ACK
AN5 o LE4
g@@@@%@@@@@ DIAL TONE @@@@@@@@@ﬁ
Figure 23
5.2.7 B-subscriber on hook, reanswer before expiration of clear back
supervision
AN LE
B-subscriber A-subscriber
ANS5 LE4
CONNECTION
loop open
Ton hook M:SIGNAL - . clearback
loop closed [steady signal: on hook] i "signal to origin
AN5
l To hook M:SIGNAL -
ANS [steady signal: off hook] LE4

CONNECTION

L]

Figure 24

ETSI
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5.2.8 Hook flash signal control (enable hook flash recognition by
PROTOCOL PARAMETER: Ty, <t < T, 1000

AN LE
A-subscriber B-subscriber

AN1 | IDLE (hook flash recognition LE1

loop closed
——p

l Tolt hook M:ESTABLISH
AND [steady signal: off i’ LE3
< M:ESTABLISH
AN5 d LE4
CLLLLLLLLLLLLLLLLLLLLLLL DIAL TONECL LKL
AN5 . LE4

| CONNECTION(hook flash recognition |

< M:PROTOCOI
[recognition time;
pulsed signal: register
duration type: 1]

| CONNECTION(hook flash recognition

loop open
—
lThook flash
loop closed M:SIGNAL >
" ANS [pulsed signal: register " LE4
| FUNCTION ACTIVATED(result of hook |
Figure 25

ETSI
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Malicious call trace with hook flash (hook flash recognition enabled:

po <t< Ton hook)

AN LE
B-subscriber A-subscriber
AN1 LE1
IDLE
P M:ESTABLISH
- [cadenced ringing: ringing type 0...127]
LE2
ringing M:ESTABLISH ACK | . ringing
signal il d tone
ANS5 LE4
loop closed
T
off hook M:SIGNAL -
[steady signal: off hook] d
CONNECTION
loop open
T
loop closed _| l hook flash M:SIGNAL .
d [pulsed signal: register recall] d LEa
loop open
Ton hook
on hoo M:SIGNAL R
[steady signal: on hook] d
P M:DISCONNECT
! LE5S
M:DISCONNECT COMPLETE |
AN1 ! LE1
| IDLE
Figure 26

ETSI
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5.2.10 Call waiting with reringing

AN LE
B-subscriber A-subscriber
AN1 | \DLE | LE1
. M:ESTABLISH
N cadenced ringing: ringing type
[ ging: ringing typ LE2
ringing < M:ESTABLISH > > ringing
signal 1] tone
AN5 LE4
loop closed
lT"““"Ok M:SIGNAL
[steady signal: off "
| CONNECTION A- C-subscriber
calls B-
subscriber
C-subsriber
receives
ringing tone
and

B-subscriber

@@@@@@@@@@@@ W_I%I:"I!NTEG @@@@@@@@@@@ receives call

loop open waiting tone
lT"” hook M:SIGNAL
[steady signal: on " ——
cal P AY ¢ subscriber
— connect B-(
ringing < M:SIGNAL
signal [cadenced ringing: ringing type

loop closed
——

T
l off hook M:SIGNAL
[steady signal: off

A 4

| CONNECTION C- |

I I

Figure 27

ETSI
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[steady signal: off

CONNECTION A-

loop open
———

l Ton hook

M:SIGNAL

FRARRRRRRRER waiis CIIIILLRIRIRR

4

reringing
AN LE
B-subscriber A-subscriber
AN1 DLE LE1
o M:ESTABLISH
N cadenced ringing: ringing type
[ ging: ringing typ LE2
ringing M:ESTABLISH N » inging
signal 1] " " tone
AN5 LE4
loop closed
T
l off hook M:SIGNAL >

C-subscriber
calls B-
subscriber

C-subsriber
receives
ringing tone
and
B-subscriber
receives call
waiting tone

[steady signal: on

M:SIGNAL

call split A-B

connect B-d C-subscriber

A

ringing [cadenced ringing: ringing type
not
possible M:SIGNAL . » Dusy
[resource - ~ tone
P M:DISCONNEC
0 LE5
M:DISCONNECT >
AN1 ! LE1

IDLE

Figure 28

ETSI
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5.2.12 CLIP after initial ringing

AN LE
B-subscriber A-subscriber
AN1 LE1
IDLE
< M:ESTABLISH
[pulsed signal: initial ring; LE2
suppression ind.: 3;
duration type: O;
ackn. request ind.: 1;
number of pulses: 1]
initial M:ESTABLISH ACK -
ringing | "
gng ANS5 0 LE4
endof | | M:SIGNAL N
initial ringing” [pulse notification] "
DIGITS -
LKL pang KL LLLLLLK
ringing P M:SIGNAL
signal h [cadenced ringing: ringing type 0...127]

| RINGING STATE |

Figure 29
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