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FOREWORD

The CCITT (the International Telegraph and Telephone Consultative Committee) is a permanent organ of the
International Telecommunication Union (ITU). CCITT is responsible for studying technical, operating and tariff
guestions and issuing Recommendations on them with a view to standardizing telecommunications on a worldwide
basis.

The Plenary Assembly of CCITT which meets every four years, establishes the topics for study and approves
Recommendations prepared by its Study Groups. The approval of Recommendations by the members of CCITT between
Plenary Assembliesis covered by the procedure laid down in CCITT Resolution No. 2 (Melbourne, 1988).

Recommendation E.820 was revised by Study Group Il and was approved under the Resolution No. 2
procedure on the 30th of October 1992.

CCITT NOTE

In this Recommendation, the expression “Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized private operating agency.

0 ITU 1993

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.



Recommendation E.820

CALL MODELS FOR SERVEABILITY AND SERVICE INTEGRITY PERFORMANCE

(revised 1992)

Introduction
This Recommendation is one of a set of closely related Recommendations concerned with accessibility and
retainability of the telephone service, aslisted below.

The CCITT,

considering
(a) that thereisadesireto establish overall objectives for the Quality of Service as perceived by the users;

(b) that such objectives can then be used as a basis for the design, planning, operation and maintenance of
telecommunication networks and their components parts;,

(c) that amodel is necessary in order to relate the various serveability and integrity measures to the different
call phases;

(d) that Recommendation E.800 contains terms and definitions for the Quality of Service, reliability and
availability performances and related characteristics of the service and network,

recommends

that the call models given in this Recommendation shall be used by Administrations to design, plan, operate
and maintain their networks, taking into account the objectives given in Recommendations:

E.845 Connection accessibility objectives;
E.850 Connection retainability objectives.

Note — Refer also to Recommendation E.830: Models for allocation and evaluation of serveability and service
integrity.

1 Call modelsfor serveability and integrity performance

The simplified models given in § 3 illustrate the main phases of different types of calls. It also interrelates
these phases to the service-related performance concepts and their principle measures as well as to the main causes ¢
failure in the establishment and retention of such a call and its subsequent billing.

The models also indicate where, in this series of phases, user actions or mistakes may influence the call.

2 Commentsto the models and their applications

2.1 Contributions to causes of call failure

It is generally recognized that the various parts of a national or international network may be of different
importance to the successful completion of the various phases of a call. For example, the network accessibility is mainly
determined by the telephone set, the subscriber line and the local exchange; the connection accessibility by the
exchanges, transmission network and signalling network used; the billing integrity is dependant on the charging facilities
used by the network parts that constitute the connection and the equipment for processing the billing information, etc. In
some Administrations, the telephone set is not considered as a part of the network and in that case it is not included in
the concepts of network performance.
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2.2 Time aspects of measures

Depending on the intended application of the measures indicated in the call models, it may be appropriate to
express these measures by the distribution. Consequently the distribution may be estimated taking appropriate sampling
intervals, over a sufficiently long observation time, in order to get enough data for covering rare situations.

23 Foace aspects of averages

The measures as indicated in call models could be applied to calls between particular destinations as traffic
weighted averages over a number of destinations, etc. However it should be noted that several averages may mask the
user perception, particularly when there is a large spread among the different directions. In this case, better information
is given by the distribution of measures over the different directions.

Each relevant Recommendation should clearly specify which aternative(s) to use.

3 Call models

31 Call models for services supported by telephone network

311 Telephone call

See Figure 1/E.820.

312 Facsimile call

See Figure 2/E.820.

3.13 Data call

For further study.

3.2 Call models for services supported by ISDN

321 Circuit switched “overlap sending”

See Figure 3/E.820.

322 Circuit switched “en bloc sending”

See Figure 4/E.820.

3.2.3 Virtual call “Packet Terminal”

See Figure 5/E.820.

3.24 Virtual call “non Packet Terminal”

See Figure 6/E.820.

325 Telex

See Figure 7/E.820.
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Call phases

Related measures

O
A-subscriber goes off-hook

Call detection

. Network
Dial accessibility, Py,
tone delay
Dial tone (Note 1)
sending delay
Dial tone received
- A-subscriber (Human factor related)
. dials the P31
: B-subscriber Dialling
:number time
 (Note 2) i
The call is Post- Connection
routt_ad to its dialling accessibility, P,
destination delay (Note 1)
VE ) T (Human factor
» Ringing related P, )
. signal Time to
: answer
. (Note 3)
. Answer
Conversation T
Conver-
sation Connection retainability, R
time
A-subscriber and i
B-subscriber
go on-hook
o Release
(The billing

information is

collected and presented
to the user of the
telephone service)

Billing integrity, P,
(Note 5)

T0203780-93

Examples of causes
of call failure

Excessive dial tone delay

User abandons the call
attempt
Dialling mistake

Misrouting

No tones

Excessive through-connection
delay

Unacceptable transmission
quality

Congestion

Called party busy
No answer

Premature release
(cutoff call)

Release failure
(Note 4)

Incorrect charging
Incorrect billing

Note 1 — Network accessibility and connection accessibility combine into service accessibility.
Note 2 — The routing of the call may start before all digits have been received.
Note 3 — The shaded area shows that a premature release can occur during the time to answer.

Note 4 — The release of a call is not a separate phase in this model. A release failure may result in network inaccessibility

for anew call.

Note 5 — The billing integrity has been shown for completeness, but is not a part of serveability performance.

FIGURE 1/E.820

Mode of the serveability performance on a basic call in the telephone network
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Related measures

Related measures

Release

(The billing information is
collected and presented
to the user of the
telephone service)

Call phases T.30 phase in PSTN in facsimile call
A
A-subscriber goes off-hook
Call detection Deal Netv_vqr‘k
Dial tone tone delay accessibility, B,
sending delay
Dial tone received
A-subscriber dials the T inal A
B-subscriber number . (Human or terminal ermina
Dialling factor related) availability, Pt ;
time Pay
i Phase A
The call is routed T
to its destination Post- .
dialling Connection
delay retainability, P,
\ — (Human or terminal
: R_lnglng factor related)
. signal . P
: Time to 31
answer Premature
release
Answer
Communication v
Y .
Communication ! Connection
duration Phase B retainability, P,
Phase C .
Terminal A
reliability, Pt,
Phase D
A-subscriber and g
B-subscriber go on-hook Phase E

Billing integrity, P,

T0203790-93

Note 1 — The billing integrity has been shown for completeness but is not a part of serveability performance.
Note 2 — Terminal availability contains the factor in Phase A and B in Recommendation T.30.
Note 3 — Terminal reliability contains the factor in Phase C, D and E in Recommendation T.30.

Note 4 — The duration may depend on the network conditions.
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(disconnect)

Call phases Related measures
A-subscriber sets service (Human factor related)
information Dialling P3o

time
A-subscriber indicates
service information
to the network Set K Network
etup ack- ibili
setup nowledgement acc(?\lsstlzllllt)y, A1
Information delay
processed
Setup acknowledgement
A-subscriber sends
call information T (Human factor related)
(B-subscriber Dialling Pa1
number, etc.) time
(Note 2) i
(Call procedure received)
The call is Post- Conn.egt'ion
routed to its dialling accessibility, B
destination delay (Note 1)
Ring back indication (Human factor
Time to related Py, )
answer
: (pick-up) (Note 3)
© Answer (B-subscriber off-hook)
(RBI stops)
Communication call
data flow duration Connection retainability, Ig
A-subscriber and/or
B-subscriber go on-hook (hang up) (Note 4)
8 Release

(The billing

information is

collected and presented
to the user of the
telephone service)

Billing integrity, B
(Note 5)

Examples of causes
of call failure

Excessive dial tone delay
Requested service not available

User abandons the call
attempt
Dialling mistake

Misrouting

No tones

Excessive through-connection
delay

Unacceptable transmission
quality

Congestion

Terminal no answer (results in
reception of disconnect)

Called party busy
No answer

Premature release
(cutoff call)

Release failure
(disconnect)

Incorrect charging
Incorrect billing

T0203800-93

Note 1 — Network accessibility and connection accessibility combine into service accessibility.

Note 2 — The routing of the call may start before all digits have been received (overlap).

Note 3 — The shaded area shows that a premature release can occur during the time to answer.

Note 4 — The release of a call is not a separate phase in this model. A release failure may result in network inaccessibility

for a new call.

Note 5 — The billing integrity has been shown for completeness, but is not a part of serveability performance.

FIGURE 3/E.820

Modéd for serveability performance on a basic circuit-switched call

in 1SDN based on “overlap sending”
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Call phases

Related measures

o
A-subscriber sets service
information (service type,
destination number, etc.) Dialling (Human factor related)
time Pa1
End of dialling
(Set-up with
all call information) Network
accessibility
Call detection +
) ) Post- Connection
(Call proceeding received) dialling accessibility
delay P..xP
The call is (lillo;(e ﬁ
routed to its
destination
\ Ring back indication (Human factor related)
) P,
Time to
) answer
(pick up) (Note 2)
‘Answer (B-subscriber off-nook)
(RBI stops)
Communication
(data flow) Call
duration Connection retainability, Ig
A-subscriber and/or
B-subscriber go
on-hook (hang up) (Note 3)
8 Release

(disconnect)

(The billing

information is

collected and presented
to the user of the
telephone service)

Billing integrity, P,
(Note 4)

Examples of causes
of call failure

User abandons the call
attempt
Dialling mistake

Misrouting

No tones

Excessive through-connection
delay

Unacceptable transmission
quality

Congestion

Terminal no answer (results in
reception of disconnect)

Called party busy
No answer

Premature release
(cutoff call)

Release failure
(disconnect)

Incorrect charging
Incorrect billing

Note 1 — Network accessibility and connection accessibility combine into service accessibility.

Note 2 — The shaded area shows that a premature release can occur during the time to answer.

T0203810-93

Note 3 — The release of a call is not a separate phase in this model. A release failure may result in network inaccessibility

for a new call.

Note 4 — The billing integrity has been shown for completeness, but is not a part of serveability performance.

FIGURE 4/E.820

Model for serveability performance on a basic dircuit-switched call
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Virtual call phases

Related measures

or send clear confirmation packet
initiated by B-subscriber’s request

«

O

e
: A-subscriber initiates a call
A-subscriber sets call information (Human factor
(destination number, etc.) related)
- A-subscriber (presses start-key)
o
(Level 2 process)
Network
accessibility, B
A-DTE sends (Note 1)
call request packet
o
The call is
routed to its
destination )
call Conn%c.lt'lton 5
connection acci'lsstl |1|y, 12
delay (Note 1)
A-DTE receives
call connected packet
o
Data transfer
(Note 2)
A-DTE sends clear request
packet or receives clear
indication packet
d i A
Connection retainability, Ig
Call
A-subscriber receives a clearing
clear confirmation packet (Note 3) delay

(Note 4

)

(The billing
information is collected)

Billing integrity, B}
(Note 5)

Examples of causes
of call failure

Excluding cases where a
basic computer initiates calls)

Link level inactive
Congestion

(This is not known by

.~ the A-subscriber)

Excessive through-connection
delay

Misrouting

Unacceptable transmission
quality

Congestion

Ealled party busy Reception of
0 answer ller indication)
DTE clearing ca

User information transfer
delay

Premature release
(cutoff call)

Reset

Congestion

Incorrect charging
Incorrect billing

T0203820-93

Note 1 — Network accessibility and connection accessibility combine into service accessibility.
Note 2 — The shaded area shows that a premature release can occur during the time to await Call Connected packet.

Note 3 — This packet has two meanings, local and end-to-end.
Note 4 — The relase of a call is not a separate phase in this model. A release failure may result in network inaccessibility

for a new call.

Note 5 — The billing integrity has been shown for completeness, but is not a part of serveability performance.

FIGURE 5/E.820

Modéd for serveability performance on avirtual call (packet terminal)
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Virtual call phases
o}

Related measures

™ A-subscriber initiates a call
processing at PAD

(Link level is active)

Reception of
.~ broceed-to-dial

Network
accessibility, Pyq
(Note 1)

Dialling

.~ End of dialling

(Human factor related)

g (PAD sends
™ call request
packet)*

Call
connection
delay

The call is
routed to its
destination

A-DTE receives
.~ call connected packet

Connection
accessibility, Flz
(Note 1)

Data transfer

A-DTE sends clear request
packet or receives clear
indication packet

Call
A-subscriber receives a learing

clear confirmation packet (Note 3)g|ay
or send clear confirmation packet
initiated by B-subscriber’s request

<
o

(Note 2)

Connection retainability, F’2

(Note 4)

(The billing
information is collected)

Billing integrity, P,
(Note 5)

PAD Packet assembly/disassembly

Examples of causes
of call failure

Link level inactive
Congestion

Excessive proceed to dial
signal delay

(This is not known by
the subscriber)*

Excessive through-connection
delay

Misrouting

Unacceptable transmission
quality

Congestion

Called party busy
No answer
DTE clearing

1 Reception of
jcaller indication)

User information transfer
delay

Premature release
(cutoff call)

Reset

Congestion

Incorrect charging
Incorrect billing

T0203830-93

Note 1 — Network accessibility and connection accessibility combined into service accessibility.
Note 2 — The shaded extension shows that a premature release can occur during the time to await call connected packet.

Note 3 — This packet has two meanings, local and end-to-end.
Note 4 — The release of a call is not a separate phase in this model. A release failure may result in network inaccessibility

for a new call.

Note 5 — The billing integrity has been shown for completeness, but is not a part of serveability performance.

FIGURE 6/E.820

Model for serveability performance on avirtual call (non-packet asynchronousterminal)
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Examples of causes

Call phases (telex AAA) Related measures of call failure
A-subscriber indicates T
request of service Detection Failure of receiving
delay call-confirmation

Call detection

Call-confirmation Proceed- Network Excessive proceed-to-select
teleprinter actif) to-select accessibility, R, signal delay

signal (Note 1) Failure of sending
Receiving (printed) delay Distortion
proceed-to-select (minimum PIS = “GA”, = number, etc.)
signal 2 seconds)

. A-subscriber

- sends selection (User related) User abandons the call
- signals Selection Ps, attempt _
: time Selection mistake (NP, NA)
Distorsion
The call is T
rout_ed tp its Post Connection Misrouting
destination selection accessibility, B, Excessive through-connection delay
dela (Note 1) Inacceptable transmission quality
y Congestion (NC)
Call party busy (OCC)
Reception of T Called party deranged (DER)
call-connect signal Time to answer No access allowed (NA)
(minimum 2 s) P Not possible (no position) (NP)
32 Called party absent (ABS)
; A Number changed (NCH)
Reception of 9
(Note 5)I called?parties E/eé“(;nIOf (Note 2) Information signal (INF)
elay
I answerback A/B v No (good) answerback signal (DER)
Correspondence
Correspondence ) N Premature release
(Note 6) time Connection retainability, P, (Cutoff call)
Signal distortion
A-subscriber or
B-subscriber
initiates clearing (Note 3)
Release failure
O—Release:
(The billing information T .
is collected and presented Billing integrity, & Incorrect charging
to the user of the telegraph (Note 4) Incorrect billing
service.)
T0203840-93

Note 1 — Network accessibility and connection accessibility combine into service accessibility.
Note 2 — The shaded area shows that a premature release can occur during the time to answer.

Note 3 — The release of a call is not a separate phase in this model. A release failure may result in network inaccessibility
for a new call.

Note 4 — The billing integrity has been shown for completeness, but is not a part of serveability performance.
Note 5 — Six seconds + 1 second, charge free.
Note 6 — Chargeable time.

FIGURE 7/E.820

Model for serveability performance on a basic telex-message
(telex-subscribers connected to atype AAA exchange)
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