ETSITS 101 563 vi.1.1 (2011-08)

Technical Specification

Speech and multimedia Transmission Quality (STQ);
IMS/PES exchange performance requirements

D




2 ETSI TS 101 563 V1.1.1 (2011-08)

Reference
DTS/STQ-00186

Keywords
IMS, performance

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2011.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 ETSI TS 101 563 V1.1.1 (2011-08)

Contents

INtellectual Property RIGNES.... ..ottt bbb renn e 4
0 Yo (o SRS 4
g1 0 o W Tox 1 o o I OSSR 4
1 o010 PR 5
2 L= £ 101 S 5
21 NOFMEBLIVE FEFEIEINCES ......cueitiiteite ettt sttt ettt e e s et b e s bt eb e st e st e e e s e b e sh e eb e s bt ebeeaeen s e bese e besaeebenaeennennens 5
2.2 INFOrMELIVE FEFEIEINCES. ... ettt ettt e bbbt bt e st e s e et e s bt sh e et e s e bese e besaeebesaeeneennens 5
3 F N o1 £= Y (0] 1SS 6
4 Reference 10ads and parameter reQUITEMENTS..........coerrirrerrerreree ettt se e snesn e snenneneas 6
41 ISDN/PSTN reference 10ads AefiNitiONS...........ooiieiece et 6
4.2 P AMELES TEOUITEIMIENTS ...ttt ettt b bbbt b bbb bt b et b e b e e e bt e b e e e it et e e st et e e e 6
4.3 Call processing Performance ODJECLIVES..........ciciiiieee ettt 23
431 PrEMBIUINE FEIEBSE. ... ettt bttt et b e bbb et et e sb e e bt s aeeae et e b e besbesbe e e ennenrea 23
4.3.2 REIEASE FAIUIE ... bbbttt e e sb e b s st et e e e nb e s ke sbeebe e e enneneea 23
4.3.3 INCOrrect Charging OF BCCOUNTING ...c.vveiveeiieerieeee et eteesteestee e eteeteseeseeseesaeesseesseenseessesseessaeseenseenseensenneesnes 23
434 S o 11 o 23
435 N[0 (0] =P P PP 23
4.3.6 OFNEY TAITUMES ...ttt a ettt et bbb et et et se ekt s bt ehe e e e b e besbeebesaeens e s enres 23
4.4 TranSMiSSION PEITOIMEAICE .......c.eiuirieieite ettt ettt et eb e et b e et se et eb e s b e e eb e st e st ebesb e e eb e sb e e ebesreneren 23
44.1 64 Kbit/S SWItChE CONNECLIONS ......cceeieeiie ettt sttt st ae et et e e e e e teseesaesneeneeneeneas 23
4.5 S T oI = (TSSOSO USSP PROR 24
451 NOIMEI CONTITIONS ...ttt ettt e st e et e et e s aeesaeesaeaebe e beenbeesbeebaesta e beesteensesnnesnnesans 24
4.5.2 Temporary 10SS Of tIMING CONLION ........cc.iiiiieiie bbb 24
453 Abnormal conditions at the eXChangE iNPUL...........c.eece e e e nnees 24
11 PSSR 25

ETSI



4 ETSI TS 101 563 V1.1.1 (2011-08)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, 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 is available from the ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).
Pursuant to the ETSI IPR Palicy, no investigation, including I PR 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 Speech and multimedia
Transmission Quality (STQ).

Introduction

Asageneral principle, ITU-T Recommendation SG12 Q11/12 has the opinion that PSTN/ISDN emulation based on
IMS architecture (or any other for that matter) should strive to be transparent to the end-user. Following this principle,
the definitions of IMS/PES design objectives should be equivalents for various I TU-T Recommendation Q.543 [1]
parameter definitions which are based on "best practice" performance of legacy PSTN/ISDN signalling.
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1 Scope

The present document contains design requirements applicable to IM S/PES exchange implementations based on ITU-T
Recommendation Q.543 [1].

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

2.1 Normative references

The following referenced documents are necessary for the application of the present document.
[1] ITU-T Recommendation Q.543: "Digital exchange performance design objective”.

[2] ETSI TS 183 036: "Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); ISDN/SIP interworking; Protocol specification".

[3] ETSI TS 124 229: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); LTE; IP multimedia call control protocol based on Session
Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3 (3GPP TS 24.229)".

[4] ETSI TS 183 043: " Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); IMS-based PSTN/ISDN Emulation; Stage 3 specification”.

[5] ITU-T Recommendation Q.541 (03/1993): "Digital exchange design objectives - General".

[6] ITU-T Recommendation G.812. (06/2004): "Timing requirements of slave clocks suitable for use

as node clocks in synchronization networks'.

[7] ITU-T Recommendation G.823: "The control of jitter and wander within digital networks which
are based on the 2048 kbit/s hierarchy".

2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI ES 282 002: "Telecommunications and Internet converged Services and Protocols for
Advanced Networking (TISPAN); PSTN/ISDN Emulation Sub-system (PES); Functional
architecture”.
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3 Abbreviations
For the purposes of the present document, the following abbreviations apply:
AGCF Access Gateway Control Function
DLE Dedtination Local Exchange
IBCF Interconnection Border Control Function
IMS IP Multimedia Subsystem
ISDN Integrated Service Digital Network
OLE Originating Local Exchange
P-CSCF Proxy Call Server Control Function
PES PSTN/ISDN Emulation Subsystem
SBC Session Border Control
SDP Session Description Protocol
SIP Session Initiation Protocol
TIE Time Interval Error
VGW Voice Gateway
4 Reference loads and parameter requirements

4.1 ISDN/PSTN reference loads definitions

The ISDN/PSTN reference loads definitions and values described in table 1 are the reference loads definitions described
in ITU-T Recommendation Q.543 [1]. The derived ISDN procedures are based on the ISDN/SIP interworking [2]
procedures, the derived PES procedures are based on the IMS/PES Emulation specification [4] and the derived SIP
procedures are based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP) [3].

4.2 Parameter requirements

IMS systems shall comply with the requirements given in the following tables.

ETSI
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Table 1
Meaning of timers Parameter Q.543 [1] IMS, PES equivalent Reference Load A Reference Load B
Detailed description Mean Value 95 % Mean Value 95 %
probability probability
of not of not
exceeding exceeding

Local exchange call request delay - originating outgoing and internal traffic connections
ANALOGUE §23.21[1] PES [4] <400 ms 600 ms <800 ms <1000 ms

SUBSCRIBER LINES
Local exchange call For ANALOGUE SUBSCRIBER LINES, |For ANALOGUE SUBSCRIBER LINES

request delay - call request delay is defined as the connected to the AGCF or VGW.
originating outgoing interval from the instant when the off- Call request delay is defined as the interval
and internal traffic hook condition is recognizable at the from the instant when the off-hook
connections. subscriber line interface of the exchange |condition is recognizable at the subscriber
until the exchange begins to apply dial line interface of the AGCF/VGW until the

tone to the line. The call request delay AGCF/VGW begins to apply dial tone to
interval is assumed to correspond to the |the line.

period at the beginning of a call attempt
during which the exchange is unable to
receive any call address information from
the subscriber.

Q.543 IMS
OLE AGCF
Analogue line Analogue line
Off hook———— —— Off hook————
Dial tone Dial tone

Figure 1: Local exchange analogue subscriber call request delay: overlap sending
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Table 2
Meaning of timers Parameter Q.543 [1] IMS, PES equivalent Reference Load A Reference Load B
Detailed description Mean Value 95 % Mean Value 95 %
probability probability
of not of not
exceeding exceeding
Local exchange ISDN subscriber call request delay: overlap sending
ISDN SUBSCRIBER  (§2.3.2.2[1] ISDN [2] <400 ms 600 ms <800 ms <1000 ms
LINES Call request delay is defined as the interval
Local exchange call Local exchange call request delay. from the instant at which the SETUP
request delay - Call request delay is defined as the message has been received from the
Overlap sending. interval from the instant at which the subscriber signalling system until the

SETUP message has been received from |[SETUP ACKNOWLEDGE message is
the subscriber signalling system until the |passed back to the subscriber signalling
SETUP ACKNOWLEDGE message is system.

passed back to the subscriber signalling
system. IMS [3]

Call request delay is defined as the interval
from the instant at which the INVITE
message has been received from the SIP
subscriber until the 100 Trying from the
SBC/P-CSCF is passed back to the
subscriber.
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IMS
AGCF/NGW
ISDN line
SETUP o
SETUP ACK
SBC/P-CSCF
SIP line
INVITE
100 Trying

Figure 2: Local exchange ISDN subscriber call request delay: overlap sending
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Table 3
Meaning of timers Parameter Q.543 IMS, PES equivalent Reference Load A Reference Load B
Detailed description Mean Value 95 % Mean Value 95 %
probability probability
of not of not
exceeding exceeding

Local exchange ISDN subscriber call request delay: en Block sending
ISDN SUBSCRIBER  |§2.3.2.3[1] ISDN [2] <600 ms 800 ms <900 ms <1200 ms
LINES For DIGITAL SUBSCRIBER LINES using |For ISDN using en-bloc sending, call
Local exchange call en-bloc sending, call request delay is request delay is defined as the interval
request delay en - defined as the interval from the instant at |from the instant at which the SETUP
block sending. which the SETUP message is received message is received from the subscriber

from the subscriber signalling system signalling system until the CALL

until the call proceeding message is PROCCEDING message is passed back to

passed back to the subscriber signalling |the subscriber signalling system.

system.

Q.543 IMS
OLE AGCF/NGW
ISDN line ISDN line
SETUP SETUP

_ CALL PROCEEDING

CALL PROCEEDING

Figure 3: Local exchange ISDN subscriber call request delay: en Block sending
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Table 4
Meaning of timers Parameter Q.543 [1] IMS, PES equivalent Reference Load A Reference Load B
Detailed description Mean Value 95 % Mean Value 95 %
probability probability
of not of not
exceeding exceeding
Alerting sending delay for terminating traffic (the users are in different locations, controlled by different S-CSCF/P-CSCF)
ANALOGUE §2.3.6.1.1[1] PES [4] <300 ms =500 ms =<500ms <800 ms
SUBSCRIBER LINES |For calls terminating on ANALOGUE For calls terminating on ANALOGUE
Alerting sending SUBSCRIBER LINES, alerting sending SUBSCRIBER LINES, alerting sending
Delay for terminating |delay is defined as the interval from the  |delay is defined as the interval from the
traffic. instant when the last digit is available for |instant when the last digit is available for
processing in the exchange until the processing in the AGCF until the ringing
ringing tone is sent backwards toward the |tone is sent toward the calling user.
calling user.
ISDN SUBSCRIBER |8 2.3.6.1.2 [1] ISDN [2] <300 ms <500 ms <500ms <800 ms

LINES

Alerting sending
Delay for terminating
traffic.

For calls terminating on DIGITAL
SUBSCRIBER LINES, the alerting
sending delay is defined as the interval
from the instant that an ALERTING
message is received from the digital
subscriber line signalling system to the
instant at which an ADDRESS
COMPLETE message is passed to the
interexchange signalling system or
ringing tone is sent backward toward the
calling user.

For calls terminating on ISDN, the alerting
sending delay is defined as the interval
from the instant that an ALERTING
message is received from the digital
subscriber line signalling to the instant at
which an AGCF/VGW sends the 180
Ringing backward toward the calling user.

IMS [4]

Call request delay is defined as the interval
from the instant at which the 180 Ringing is
received from the terminating subscriber
until the 180 Ringing is passed back to the
originating subscriber.
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Analogue line

ACM

Latest address digit

Ringing tone

DLE

DLE

ISDN line
ALERTING

Rl

A

12

IMS

Analogue line

Latest address digit

Ringing tone

AGCFINGW

AGCFNGW ISDN line

ALERTING
180 Ringing
| SBC/P-CSCF |
SIP line
180 Ringing
180 Ringing
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Figure 4: Local exchange Alerting sending delay for terminating traffic (in different locations)
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Table 5
Meaning of timers Parameter Q.543 [1] IMS, PES equivalent Reference Load A Reference Load B
Detailed description Mean Value 95 % Mean Value 95 %
probability probability
of not of not
exceeding exceeding
Alerting sending delay for internal traffic (the user are in same locations, controlled by same AGCF/VGW or P-CSCF)
ANALOGUE §2.3.6.2.1[1] PES [4] <300 ms =500 ms =500 ms <800 ms
SUBSCRIBER LINES For calls terminating on ANALOGUE
Alerting sending For calls terminating on ANALOGUE SUBSCRIBER LINES, alerting sending
Delay for internal SUBSCRIBER LINES, alerting sending delay is defined as the interval from the
traffic. delay is defined as the interval from the instant that the signalling information is
instant that the signalling information is available for processing in the AGCF/ VGW
available for processing in the exchange |until Ringing tone is sent towards the
until ringing tone is applied to an calling subscriber.
ANALOGUE calling subscriber.
ISDN SUBSCRIBER  |§2.3.6.2.2 [1] ISDN [2] <200 ms <400 ms <350 ms <700 ms
LINES For calls terminating on ISDN, alerting
Alerting sending For internal calls terminating on DIGITAL |sending delay is defined as the interval
Delay for Internal SUBSCRIBER LINES originating from from the instant that an ALERTING
traffic. DIGITAL SUBSCRIBER LINES, alerting |message is received and ALERTING is
sending delay is defined as the interval sent towards the calling subscriber.
from the instant that an ALERTING IMS [3].
message is Call request delay is defined as the interval
received from the signalling system of the |from the instant at which the 180 Ringing is
called subscriber's line until the received from the subscriber at terminating
ALERTING message is applied to the Gm interface until the 180 Ringing is
calling subscriber passed back at the originating Gm
line. interface to the calling subscriber.
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Q.543 IMS

OLE/DLE AGCF/NVGW

Analogue line Analoaue line Analogue line Analogue line
Latest address digit—» gue i

\

Latest address digi

Ringing tone .
/\/g\jV\A/\/ Ringing tone
calling called calling called

OLE/DLE ISDN line AGCF/VGW

ISDN line
ALERTING . ALERTING
__ ALERTING l P ALERTINGl

calling called
Gm interface

SIP line SIP line

180 Ringing
-——————

180 Ringing
-

calling called

Figure 5: Alerting sending delay for internal traffic (the user are in same locations, controlled by same AGCF/VGW or P-CSCF)
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Table 6
Meaning of timers Parameter Q.543 [1] IMS, PES equivalent Reference Load A Reference Load B
Detailed description Mean Value 95 % Mean Value 95 %
probability probability
of not of not
exceeding exceeding
Call set up delay
ISDN SUBSCRIBER  |§2.4.3.1[1] ISDN [2] <400 ms 600 ms <600 ms 1 000 ms

LINES
Call set up delay using
overlap signalling.

Call set-up delay is defined as the
interval from the instant when the
signalling information required for routing
is received from the incoming signalling
system until the instant when the
corresponding signalling information is

passed to the outgoing signalling system.

Exchange call setup delay for originating
outgoing traffic connections, digital
subscriber lines.

The time interval starts when the
INFORMATION message received
contains a "sending complete indication"
or when the address information
necessary for call set-up is complete and
ends when the corresponding signalling
information is passed to the outgoing
signalling system.

Sending, the time interval starts when the
INFORMATION message received
contains a "sending complete indication"
and ends when the INVITE message on
the Ic or terminating Gm interface has been
sent.

or

Sending, the time interval starts when the
INFORMATION message received
contains a "sending complete indication"
and ends when the SETUP message has
been sent to the called user.

IMS [3] the time interval starts when the
digit collection function determines that the
address information received in the INFO
or subsequent INVITE message is
sufficient for session initiation, and ends
when the INVITE message on the Ic or
terminating Gm interface has been sent.

ETSI
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Q.543 IMS
OLE AGCF/VGW | [ IBCF/term Gm
ISDN line ISDN line
SETUP - SETUP -
INFO - INFO -
INFO(SC) o INFO (SC) o
l IAM - l INVITE
calling called
or
AGCF/NGW
ISDN line ISDN line
SETUP o
INFO o
INFO(SC)
SETUPRP
calling called
[ origGm || IBCF/term Gm |
SIP line
INVITE
INFO/INVITE
INFO/INVITE -
INVITE
calling called

Figure 6: Call set up delay: Overlap sending is used
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Table 7
Meaning of timers Parameter Q.543 [1] IMS, PES equivalent Reference Load A Reference Load B
Detailed description Mean Value 95 % Mean Value 95 %
probability probability
of not of not
exceeding exceeding
Call set up delay: en Block sending is used
ISDN SUBSCRIBER  |§2.4.3.1[1] ISDN [2] <600 ms 800 ms <800 ms <1200 ms

LINES
Call set up delay using
en-block signalling.

Exchange call setup delay for originating
outgoing traffic connections.

For call attempts using en-bloc sending
Call set-up delay is defined as the
interval from the instant when the
signalling information required for routing
is received from the incoming signalling
system until the instant when the
corresponding signalling information is
passed to the outgoing signalling system.
The time interval starts when the SETUP
message received contains a "sending
complete indication" or when the address
information necessary for call set-up is
complete and ends when the call setup is
sent on the outgoing signalling system.

Call set-up delay is defined as the interval
from the instant when the signalling
information including Sending Complete (#)
is received from the incoming signalling
system until the instant when the
corresponding INVITE signalling
information is passed to the Ic or
terminating Gm interface.

or

Call set-up delay is defined as the interval
from the instant when the SETUP including
Sending Complete (#) is received from the
incoming signalling system until the instant
when the corresponding SETUP signalling
information is passed to the called line
signalling system (see note).

IMS [3]

Session initiation delay is defined as the
interval from the instant when the INVITE
signalling information is received from the
calling user on the originating Gm interface
until the instant when the corresponding
INVITE signalling information is passed on
the terminating Gm interface to the called
user.

NOTE:

If SC (#) is not included the setup delay may increase up to the digit collection timer (15 s).

ETSI
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Q.543 IMS
OLE AGCF/VGW || IBCF/term Gm
ISDN line ISDN line
SETUP _ SETUP
IAM INVITE

| AGCF/VGW | [ AGCFIVGW |

ISDN line ISDN line

SETUP

-

SETUP

| Gm interface | [ Gm interface |

SIP line SIP line

INVITE

INVITE

Figure 7: Call set up delay: en Block sending is used
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Table 8
Meaning of timers Parameter Q.543 [1] IMS, PES equivalent Reference Load A Reference Load B
Detailed description Mean Value 95 % Mean Value 95 %
probability probability
of not of not
exceeding exceeding
Through-connection delay
ISDN SUBSCRIBER |§2.4.4.2[1] ISDN [2] <250 ms =300 ms <400 ms <600 ms
LINES Through-connection delay. The through connection delay is defined as
Through-connection The through connection delay is defined |the interval from the instant that the
delay. as the interval from the instant that the CONNECT message is received from the
CONNECT message is received from the |called line signalling system until the
called line signalling system until the through connection is established and
through connection is established and available for carrying traffic and the
available for carrying traffic and the CONNECT message has been sent to the
ANSWER and CONNECT calling user signalling system (see note).
ACKNOWLEDGEMENT messages have
been passed to the appropriate signalling |IMS [3]
systems. The through connection delay is defined as
the interval from the instant that the 200
OK message is received from the called
user at the terminating Gm interface until
the through connection is established and
available for carrying traffic and the 200 OK
message has been sent to the calling user
on the originating Gm interface.

NOTE:  The through connection of RTP is not considered.
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Q.543 IMS
DLE orig AGCF/VGW | |term AGCF/VGW
ISDN line ISDN line ISDN line
_ Connect _ Connect
ANM Connect ACK Connect

orig Gm interface | | term Gm interface

SIP line SIP line

200 OK INVITE

200 OK INVITE

A

Figure 8: Through-connection delay
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Table 9
Meaning of timers Parameter Q.543 [1] IMS, PES equivalent Reference Load A Reference Load B
Detailed description Mean Value 95 % Mean Value 95 %
probability probability
of not of not
exceeding exceeding
Connection release delay:
ISDN SUBSCRIBER |§2.4.6 [1] ISDN [2] <250 ms =300 ms <400 ms <700 ms

LINES
Connection call
release delay.

Connection release delay is defined as
the interval from the instant when
DISCONNECT or RELEASE message is
received from a signalling system until
the instant when the connection is no
longer available for use on the call (and
is available for use on another call) and a
corresponding RELEASE or
DISCONNECT message is passed to the
other signalling system involved in the
connection.

Connection release delay is defined as the
interval from the instant when
DISCONNECT or RELEASE message is
received from a signalling system until the
instant when RELEASE COMPLETE is
sent and a corresponding RELEASE or
DISCONNECT message is sent, or vice
versa.

IMS [3]

Connection release delay is defined as the
interval from the instant when a BYE
message is received at the originating or
terminating Gm interface until the instant
when 2000K is sent and a corresponding
BYE message is sent at the terminating or
originating Gm interface respectively.
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Q.543 IMS
OLE || DLE orig AGCF/VGW | |term AGCF/VGW
ISDN line ISDN line ISDN line ISDN fine
DISCONNECT/ DISCONNECT/
<« RELEASE RELEASE
DISCONNECT/ DISCONNECT/
< RELEASE | RELEASE

orig GM interface | | term Gm interface

SIP line SIP line
BYE
BYE
-y P

Figure 9: Connection call release delay
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4.3 Call processing performance objectives

4.3.1 Premature release

The probability that an exchange malfunction will result in the premature rel ease of an established connection in any
one minute interval shall be:

P<2x10°

4.3.2 Release failure
The probability that an exchange malfunction will prevent the required release of a connection shall be:

P<2x10°

4.3.3 Incorrect charging or accounting

The probability of acall attempt receiving incorrect charging or accounting treatment due to an exchange malfunction
shall be:

P<10*

4.3.4 Misrouting

The probability of acall attempt misrouted following receipt by the exchange of avalid address shall be:
P<10*

4.3.5 No tone

The probability of a call attempt encountering no tone following receipt of avalid address by the exchange shall be:

P<10*

4.3.6 Other failures

The probability of the exchange causing a call failure for any other reason not identified specifically above shall be:

P<10*

4.4 Transmission performance

44.1 64 kbit/s switched connections

The probability of a connection being established with an unacceptable transmission quality across the exchange shall
be:

P<10°

The transmission quality across the exchange is said to be unacceptable when the bit error ratio is above the alarm
condition.

ETSI
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4.5 Slip rate

451 Normal conditions

The dlip rate under normal conditionsis covered in ITU-T Recommendation Q.541 [5].

45.2  Temporary loss of timing control
The case of temporary loss of timing control correspondsto the "holdover operation” defined and recommended in

ITU-T Recommendation G.812 [6]. The allowable dip rate will correspond to the maximum relative TIE also
recommended therein.

4.5.3  Abnormal conditions at the exchange input

The dlip ratein case of abnormal conditions (wide phase deviations, etc.) at the exchange input is the subject of further
study taking into account the requirements of ITU-T Recommendation G.823 [7].

ETSI
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