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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 European Standard (Telecommuni cations series) has been produced by ETSI Technical Committee Access and
Terminals (AT), and isnow submitted for the ETSI standards One-step Approval Procedure.

The present document resulted from a mandate from the Commission of the European Community (CEC) to provide
standards for support of the Directive on Open Network Provision (ONP) of leased lines (92/44/EEC).

There are two other standards directly related to the present document:

EN 300 288: "Access and Terminals (AT); 64 kbit/sdigita unrestricted leased line with octet integrity (D64U);
Network interface presentation”;

EN 300 290: "Access and Terminals (AT); 64 kbit/sdigital unrestricted leased line with octet integrity (D64U);
Terminal equipment interface’.

The present document is based on information from ITU-T Recommendations and ETSI publications and the rdevant
documents are quoted where appropriate.

Proposed national transposition dates

Date of latest announcement of this EN (doa): 3 months after ETSI publication
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 6 months after doa

Date of withdrawal of any conflicting National Standard (dow): 6 months after doa
Introduction

The Council Directive on the application of Open Network Provision (ONP) to leased lines (92/44/EEC) concernsthe
harmonization of conditionsfor open and efficient access to, and use of, the leased lines provided over public
telecommuni cations networks, and the availability throughout the Community (EEC) of a minimum set of leased lines
with harmonized technical characteristics.

The consequence of the Directive isthat Telecommunications Organizations within the EEC shall make available a set
of leased lines between pointsin these countries with specified connection characteristics and specified interfaces.
Under the Directive 91/263/EEC later replaced by 98/13/EC, terminal equipment for connection to these leased lines
was required to fulfil certain essential requirements.

The present version of the present document has been produced to introduce some necessary changes.

ITU-T Recommendation 1.340 for ISDN connection types was used as a basis for the connection characteristics.
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1 Scope

The present document specifies the technical requirements and test principles for the connection characterigtics of ONP
64 kbit/s digital unrestricted leased lines with octet integrity. The leased line provides access to the full digital bit rate of
64 kbit/s, with network timing for both directions of the transmission, with no restrictions on the binary content.

A connection is presented viainterfaces at Network Termination Points (NTP) and includes any equipment that may
provide the NTP. Signals between terminal equipments are subject to impairments during their transfer over the
connection. The limits to these impairments are stated in the present document, and these limits apply only where the
terminal output signals are synchronous with the output of the leased line. Together with the companion standard,

EN 300 288 [2] defining the network interface presentation, the present document describes the service offered.

The tests specified in the present document cannot be carried out, nor can the performance be monitored by the leased
line provider, whilethe leased lineisin sarvice, i.e. carrying users traffic. Thusthe tests are designed for bringing into
and returning into service, although thereis no obligation to perform these tests each time aleased lineis brought into
or returned into service.

The present document is applicable for leased lines, including part time leased lines, for which the establishment or
rel ease does not require any protocol exchange or other intervention at the NTP.

The present document specifies the compliance tests for the connection reguirements. The present document does not
include details concerning the implementation of the tests, nor doesit include information on any relevant regulations.

The present document describes those characterigtics of the connection that cannot be determined only by the
equipment providing the NTPs. Therelated standard, EN 300 288 [2], defines the network interface presentation and
places no further constraints on the connection.

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] ITU-T Recommendation O.152 (1988): "Error performance measuring equipment for bit rates of
64 kbit/s and N x 64 kbit/s".
[2] ETSI EN 300 288: "Access and Terminals (AT); 64 kbit/s digital unrestricted leased line with

octet integrity (D64U); Network interface presentation™.
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3 Definitions

For the purposes of the present document, the terms and definitions given in ITU-T Recommendation G.821 and the
following apply:

L eased lines: telecommunications facilities provided by a public telecommunications network that provide defined
transmission characteristics between network termination points and that do not include switching functions that the
user can control, (e.g. on-demand switching)

Network Termination Point (NTP): al physical connections and their technical access specifications which form part
of the public telecommunications network and are necessary for access to and efficient communication through that
public network

Unavailability period: period of time beginning at the first of 10 consecutive severely errored seconds and ending
immediately before thefirst following period of 10 consecutive seconds none of which are severely errored

Errored second: second with one or more bit errors

Severely errored second: second where at least 0,1 % of the bits are errored
Slip: one or more extra or missing consecutive unit intervalsin the bit stream
Octet dip: dip of one complete octet

Errored Seconds Ratio (ESR): ratio of errored seconds over all seconds within a specified measuring period, where
neither are counted during unavailability periods

Severely Errored Seconds Ratio (SESR): ratio of severely errored seconds over al seconds within a specified
measuring period, where neither are counted during unavailahility periods

Satellite transmission: transmission viaan earth orbiting satellite

4 Abbreviations
For the purposes of the present document, the following abbreviations apply:
D64U 64 kbit/s digital unrestricted ONP leased line with octet integrity
ESR Errored Seconds Ratio
HRX Hypothetical Reference configuration
NTP Network Termination Point
ONP Open Network Provision
PRBS(211-1)  Pseudo Random Bit Sequence (as defined in clause 2.1 of ITU-T Recommendation 0.152 [1])
RX Receive (asignal input at either the leased lineinterface or the test equipment)
SESR Severdy Errored Seconds Ratio
X Transmit (asignal output at either the leased lineinterface or the test equipment)
ul Unit Interva
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5 Requirements

The performance of the leased line shall comply with these requirements, only if the conditions of supply of the
network equipment that providesthe NTP are met, (e.g. if the equipment is connected to an appropriate power supply

on the customer's premi ses).

The ITU-T attribute techniqueis used to express the connection requirements. The following attributes from
ITU-T Recommendation 1.140 are considered relevant for the present document:

e information transfer rate;

» information transfer susceptance;
e dtructure;

» establishment of communication;
e Symmetry;

» connection configuration;

* network performance.

NOTE:

"Bit rat€" is equivalent to "information transfer rate” in the present document.

The following network performance sub-attributes are considered relevant for the present document:

e trangmission delay;

o jitter;
e octet dip;
e @ror.
5.1 Attributes

The connection attributes are displayed in table 1. In effect, these attributes define the service being offered.

The values and the associated compliance tests can be found in the subsequent clauses.

Table 1: Connection attributes

Connection type attributes Value

Description Nature Reference clause:
Information transfer rate 64 kbit/s Seeb5.1.1
Information transfer susceptance Unrestricted digital See 5.1.2
Structure Octet integrity See 5.1.3
Establishment of communication Without user intervention Seeb5.1.4
Symmetry Symmetrical in both directions See 5.1.5
Communication configuration Point to point See 5.1.6
Network performance sub-attributes

Connection type attributes Value

Description Nature Reference clause:
Transmission delay Terrestrial and satellite options See 5.1.7.1

Jitter Input and output ports See 5.1.7.2

Octet slip 5 per 24 hour period See 5.1.7.3

Error parameters

Time interval with errored blocks Value

Description Nature Reference clause:
Errored seconds 5 324 per 24 hour period See 5.1.7.4.1
Severely errored seconds 105 per 24 hour period See 5.1.7.4.2

ETSI
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51.1 Information transfer rate

Requirement: The connection shall be capable of transferring information at anomina information rate of 64 kbit/s
which shall be synchronous to the network timing.

NOTE: Network timing istiming that is derived from the source or sources of timing that are used for the whole
network. Thus the timing provided by the leased line will be similar to that provided by other digital
Services.

Test: Thetest shall be conducted according to clause A.2.1.

51.2 Information transfer susceptance
Requirement: The connection shall be capable of transferring unrestricted digital information.
Test: Thetest shall be conducted according to clause A.2.1.

51.3 Structure

Requirement: The connection shall be capable of transferring the octet timing present at the inpuit.

NOTE: Whenthereisnoinput signal or octet timing isnot present at the leased line distant input or when thereis
afailurein the leased line connection, the octet timing at the leased line output will not be meaningful.

Test: Thetest shall be conducted according to clause A.2.1.

51.4 Establishment of communication

Requirement: Establishment or release of the connection shall not require any protocol exchange or other intervention
at the NTP by the user.

Test: By declaration.

5.1.5 Symmetry

Requirement: The connection shall be symmetrical, i.e. each direction of transmission shall have the same information
transfer capability.

Test: Thetest shall be conducted according to clause A.2.1.

5.1.6 Communication configuration
Requirement: The connection configuration shall be point-to-point.

Test: By declaration.

5.1.7 Network performance

The network performance sub-attributes are displayed in table 1. The values and the associated compliance tests can be
found in the subsequent clauses.

ETSI
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5.1.7.1 Transmission delay
Requirement: The requirement depends upon whether satellite transmission isinvolved in the connection or not:

a) for connections where satellite transmission is not involved, the one way end-to-end delay shall be lessthan
(10 + 0,01 G) ms, where G isthe geographical distance in kilometres, as shown in figure 1; or

b) for connectionswhere satdlite transmission isinvolved, the one way end-to-end delay shall be less than
350 ms.

NOTE 1: Requirements a) and b) are based on ITU-T Recommendation G.114, annexes A.2 and A.3.

Delay (ms)

100

10

0 | | | | | |
0 3000 6 000 9 000

Geographical distance (km)

Figure 1: Upper limit of delay

There are no requirements for low frequency (below 20 Hz) variation of one way end-to-end delay under the present
document.

NOTE 2: A requirement for low frequency (bel ow 20 Hz) variation of one way end-to-end delay may be added to
the present document when appropriate specifications become available.

Test: Thetest shall be conducted according to clause A.2.2.

ETSI
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Requirement: The leased line shall function as specified with the maximum sinusoidal input jitter as shown in table 2
and figure 2.

Table 2: Input jitter tolerance

Peak-to-peak amplitude (Ul)

Frequency (Hz)

Al A2 fl f2 f3 f4
0,25 0,05 20 600 3 000 20 000
NOTE: 0,25 Ul = 3,9 us; 0,05 Ul = 0,78 ps.
17 ns
%V (14,55 + 2,4/5)/>
v A
0,2
. °-’¢ v - —
’ # A I . 8:65ng, I
0. 0,2 114,55 - E,;90)
7 Nominal
\ 4 | ! 2, | I IC pulse
I I
4 Z 14.55 n% >
I I
0.5
I 12,1 ns I
(14,55 - 2,%;)
,,,,,,,,,,7 |< ! 24,5 ! »\ﬂ
. _0_,# - | (14,55 + 9,%;” . 0;9
4

0,2

/// 29,1 ns

(14,55 + 14,55

)

Figure 2: Limit of maximum tolerable input jitter

Test: Thetest shall be conducted according to clause A.2.3.
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5.1.7.2.2 Maximum jitter at the network output port

Requirement: The maximum jitter at the output port of the network shall not exceed the limits specified in table 3, with
input jitter as specified in clause 5.1.7.2.1, when measured with first order linear filters with the defined cut-off
frequencies.

Table 3: Maximum network output jitter

Measurement filter bandwidth Output jitter
Lower cut-off Upper cut-off Ul peak-to-peak
(high pass) (low pass) (maximum)
20 Hz 20 kHz 0,25 Ul
3 kHz 20 kHz 0,05 Ul

Test: Thetest shall be conducted according to clause A.2.3.

5.1.7.3 Octet slip

Requirement: For at least one of two consecutive periods of 24 hoursthe number of octet dips shall be less than 5.
NOTE 1: Thisreguirement isbased on ITU-T Recommendation G.822, clause 2 and table 1.
NOTE 2: Slips other than octet dips are considered as errors.

Test: Thetest shall be conducted according to clause A.2.4.

51.7.4 Error

NOTE 1: When microwave links are used in the connections, it may not be possible to meet the requirement in rare
periods with very adverse propagation conditions.

NOTE 2: Theeror requirements are derived from ITU-T Recommendation G.821 as described in annex B of the
present document.

51.74.1 Errored seconds

Requirement: For at least one of two consecutive 24 hours measuring periods the number of errored seconds shall be
lessthan 5 324.

NOTE: This24 hour test limit (as shown in column 5 of table B.1) corresponds to amean errored seconds ratio of
6,4 x 102 (equivalent to the 24 hour mean limit of 5 490 shown in column 4 of table B.1).

Test: Thetest shall be conducted according to clause A.2.4.

5.1.7.4.2 Severely errored seconds

Requirement: For at least one of two consecutive 24 hours measuring periods the number of severely errored seconds
shall be less than 105.

NOTE: Thistest limit (as shown in column 5 of table B.1) corresponds to a mean severdly errored secondsratio
of 1,5x 1073 (equivalent to the 24 hour mean limit of 132 shown in column 4 of table B.1).

Test: Thetest shall be conducted according to clause A.2.4.

ETSI
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Annex A (normative):
Test methods

A.l General

This annex describes the test principles to determine the compliance of a connection against the requirements of the
present document.

It is outside the scope of the present document to identify the specific details of the implementation of the tests.

Details of test equipment accuracy and the specification tolerance of the test devices are not included in all cases.
Where such details are provided they shall be complied with, but the way they are expressed shal not constrain the
method of implementing the test.

NOTE: Attention isdrawn to theissue of measurement uncertainty which may be addressed in future documents.
Not all therequired test results make allowance for spurious events during testing (e.g. errorsdueto EMC
effects), which may make it necessary to repest atest.

The test configurations given do not imply a specific realization of the test equipment or test arrangement, or the use of
specific test devices. However any test configuration used shall provide those test conditions specified under
"connection state", "stimulus' and "monitor" for each individual test.

The test equipment shall be adevice, or group of devicesthat is capable of generating a stimulus signal conforming to
EN 300 288 [2] and capable of monitoring the signal received from the network interface.

A.1.1 Equipment connection

The leased line may be supplied with either a socket or a hardwired connection. Testing shall be performed at the
defined NTP asthisisthe point at which compliance with the present document isrequired.

A.1.2 Seguence of performing the tests

Error and dlip should be tested before jitter and delay; jitter should be tested before information transfer rate,
susceptance, structure and symmetry.

ETSI
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A.2 Test methods

Onetest may cover more than one requirement. The scope of each test is defined under the heading "purpose’.

A.2.1 Information transfer rate, susceptance, structure and
symmetry

Purpose:

Test configuration:

To verify compliance with the requirements for information transfer rate, susceptance,
structure and symmetry.

Test equipment shall be connected to the leased line and the leased line shall be looped back at
the far end by a test equipment capable of reducing jitter to the limits specified in the present
document, seefigure A.1.

RX TX
TX RX
TEST LOOP- BACK
CONNECTI ON
EQUI PVENT EQUI PVENT
RX TX
TX RX

Figure A.1: Information transfer rate, susceptance, structure and symmetry

Connection State:

Stimulus:

Monitor:

Results:

Available.

a) A PRBS(211-1) hit stream, transmitted at a bit rate of 64 kbit/s, synchronized to the
network.

b) A hit stream of binary ZEROs, transmitted at a bit rate of 64 kbit/s, synchronized to the
network.

¢) A bit stream of binary ONEs, transmitted at a bit rate of 64 kbit/s, synchronized to the
network.

The bit streams.

a) For at least one continuous period of one second no aterationsto the octet content shall
occur.

b) For at least one continuous period of one second no dterations to the binary content shall
occur.

¢) For a least one continuous period of one second no aterationsto the binary content shall
occur.

ETSI
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Purpose:

Test configuration:
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To verify compliance with the requirements for the one way delay.

document, seefigure A.2.

Test equipment shall be connected to the leased line and the leased line shall be looped back at
the far end by a test equipment capable of reducing jitter to the limits specified in the present

RX TX
TX RX
TEST LOOP- BACK
CONNECTI ON
EQUI PVENT EQUI PNVENT
RX TX
TX RX
Figure A.2: Delay
Connection State:  Available.

Stimulus:
Monitor:

Results:

A bit stream with one detectable bit sequence.
Theround trip delay.

Theround trip delay shall be less than twice the delay specified in the requirement of
clause5.1.7.1.

NOTE: Itisnot practicableto provide atest of the transmission delay in each individual direction.

A.2.3 Jitter

Purpose:

Test configuration:

To verify compliance with the requirements for jitter tolerance at the network input port and
for the maximum jitter allowed at the network output port.

Test equipment shall be connected to both ends of the leased line. Each direction istested
separately, seefigure A.3.

RX TX

TX RX

TEST TEST
CONNECTI ON
EQUI PVENT EQUI PVENT

RX TX
TX RX
Figure A.3: Jitter

Connection State: Available.

Stimulus:

Monitor:

A PRBS(211-1) bit stream, transmitted at a bit rate of 64 kbit/s synchronized to the network,
but modulated by a modulation source that shall generate individual components of sinusoidal
jitter at points on the curve of figure 2 and table 2 of the present document.

a) Thejitter extracted from the signal at the network output port; and

b) the bit stream extracted from the signal at the network output port.

ETSI



Results: a) The peak to peak jitter at the connection output port shall comply with clause 5.1.7.2.2,

b) for at least one continuous period of one second no alterations to the octet content shall

15

table 3; and

occur.

A.2.4 Error and octet slip

Purpose: To verify compliance with the requirements for error and octet dip.

Test configuration:  Test equipment shall be connected to both ends of the leased line, see figure A.4. Each

direction shall be tested separately.

Final draft ETSI EN 300 289 V1.2.1 (2001-02)

RX TX
X |— — RX
TEST TEST
CONNECTI ON
EQUI PMENT EQUI PMENT
RX TX
TX RX
Figure A.4: Error and octet slip
Connection State: ~ Available.
Stimulus: A PRBS(211-1) bit stream, transmitted for two consecutive periods of 24 hours at a bit rate of

64 kbit/s synchronized to the network, with jitter as defined by clause 5.1.7.2.1, table 2. If an
unavailability period of more than one hour has occurred during the measuring period, the
measuring period shall be extended accordingly.

Monitor: a)
b)
0)

Results: a)

b)

0

NOTE: If al thereguirementsa), b) and c) are met during the first continuous period of 24 hours, the test need

The number of errored seconds.

The number of severely errored seconds.

The number of octet dips.

For thefirst or the last continuous 24 hour period the number of errored seconds shall be

less than 5 324.

For thefirst or the last continuous 24 hour period the number of severely errored seconds

shall be less than 105.

For thefirst or the last continuous 24 hour period the number of octet dlips shall be less

than 5.

not be continued for the last period of 24 hours.
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Annex B (informative):
Reduction of the measuring period for error

B.1 Introduction

In the present document, the test values from ITU-T Recommendation G.821 have been transformed to fit a measuring
period of 24 hours ingtead of one month so that:

» the probability of rejecting a system not conforming to therequirementsin ITU-T Recommendation G.821 has
been preserved;

 the probability of rejecting a system conforming to the requirementsin ITU-T Recommendation G.821 has not
been increased, provided that design values are used, which are dightly lower than those from ITU-T
Recommendation G.821 although higher than the bringing into service limits from ITU-T
Recommendation M.2100.

Thisannex explains the method used.

B.2  Explanation

ITU-T Recommendation G.821 is taken as a starting point which recommends the following error measures for
64 kbit/s international digital connections

- Errored Seconds Ratio (ESR); and
- Severdy Errored Seconds Ratio (SESR).

Asthe G.821 values aretest limits for ameasuring period of one month applicable for the Hypothetical Reference
Configuration (HRX) as defined in ITU-T Recommendation G.801, figure 1, the following transformations have to be
performed:

a) derivethelong term design value (the long term mean) (see note 1) from the test limits;;
b) reduce the long term means from HRX to configurationsrelevant for Europe;

¢) derivenew long term meansrelevant for a 24 hours measuring period,

d) derivenew test limitsrelevant for a 24 hours measuring period.

NOTE 1: Themeanisarea number associated with a probability-distribution and should not be confused with the
average, which isthe sum of a set of observations divided by the number of observations. The meanisa
fixed real number, whereasthe average is arandom variable which may changeits valueif the
experiment is repeated. In this context the mean isthe long term average.

Table B.1 shows theresultsin Column,, to Columnz. Systems with a design value (long term mean) higher than the
values in Columng will be rejected by the 24 hour test with 95 % probability. Column,, displays long term means, which
ensures that at least 98 % of the 24 hourstests will be passed by systems designed according to these long term means.

The remainder of this annex gives a short explanation for the reasoning behind getting from one column to the next. As
any number of errors turns out to be greater than 50, normal distributions are used.
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Assumption: To derive thelong term mean it is assumed that the standard deviation of the distribution of the number of
e.g. errored seconds during an observation period of one month is 2 times the square root of its mean. For a Poisson
distribution the standard deviation equal s the square root of the mean, but as, especially, severdly errored seconds tend
to arrive in bursts, the standard deviation is here chosen greater than the squareroot of the mean. The above value of

2 corresponds to bursts of an average length of 4. It is based on limited experience and could be questioned, but it is
essentid to choose the standard deviation greater than the squareroot of the mean, in order not to arrive at requirements
that are too weak.

NOTE 2: The assumption above isnot very critical asthe changesin Columng and Column;, resulting from
doubling the standard deviation turn out to be less than a factor of 2.

Table B.1: Comparison of error parameters and test limits

1 month 1 month 1 month 24 hours 24 hours "Upper limit" | Design value
G.821 Test Limit Mean Mean Mean Test limit (Alternative (98 % of tests
Worldwide | Worldwide Europe Europe Europe hypothesis) passed)
Col No. 1 2 3 4 5 6 7
ES(8 %) 207 360 205 863 164 690 5490 5324 5570 4995
SES 5184 4 952 3962 132 105 145 67

The figures in the table are numbers of errors within the defined periods. The error ratios can be derived by dividing by
the number of seconds in the period, e.g. the ESR(8 %) test limit for a period of 1 month world-wide correspondsto a
ratio of 207 360 X 100/ 2 592 000 = 8 %.

The reasoning underlying the steps from one column to the next is as follows:

Column, -> Column, (" Test limit" ->"Mean"):

ITU-T, asusual, only gives test limits for a given observation period and not for the long term mean, which must
therefore be derived. As the observations are assumed to follow a norma distribution with standard deviation equal to
2 times the squareroot of its mean, this can be done by solving the following equation, considering the valuesin
Column, as 95 % quantiles.

Column, = Column, + 3,3 x (Column,)*?
Column, -> Column, (" World wide" ->" Europe"):

The ITU-T Recommendation G.821 proposal for international proportion and transit country allocation istaken asa
basis:

Termination countries. 60 %
9 000 km: 18 %

Total 78 % of errors
or, aternatively:

Termination countries. 60 %
1 satellite: 20 %

Tota 80 % of errors

Thus, for Europe, the lowest possible error alowance could be 30 %. Asthe error allowances are of the same order of
magnitude as this lowest possible value, only one common set of distance independent error parameter values has been
chosen for al possible 64 kbit/s |eased line connections.
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Thus: Column = 0,8 x Column,
Columng -> Column, (" 1 month™ ->"24 hours"):
Column, = Columng / 30
Column, -> Columng and Columng (“Mean" -> " Test limit" and " Alter native hypothesis'):

The straight-forward way of deriving a 24 hour test limit from the long term mean would be to do the opposite of what
was done under "Column, - > Column,"; to choose the 95 % quantile of thenormal distribution with variance equal to

4 times the mean.
Thus: Columng = Column, + 3,3 x (Column,)*?

But thiswould lead to aweaker test than the corresponding test for 1 month (the test specified in ITU-T
Recommendation G.821), meaning that leased lines with a worse long term performance than the performance specified
in Columng and Column, would pass the test with a probability higher than for the test specified in ITU-T

Recommendation G.821 (for severely errored seconds approximately 90 % probability of accepting a "bad" system in
the sense described bel ow).

To control this, a specific alternative hypothesisis chosen,

H,:"The mean number of errored seconds during 24 hoursis 1,46 % greater than Column,
(i.e. equal to Column, + 1,46 %)".

Column, + 1,46 % is denoted Columng

NOTE 3: The 1,46 % has been chosen according to I TU-T Recommendation G.821 in the following sense:

If the long term mean number of errored seconds per month isin fact as high as Column,, + 1,46 %, then

the observed number of errored seconds per month fails the test with 95 % probability. For severely
errored seconds the 1,46 % shall be replaced by 9,59 %.

In analogy with what is described in the note, the resulting value in Columng should be tight enough to be accepted by

the user asan "almost sure" upper limit for the number of errorsin the sense that, if the long term rate werein fact as
high as this upper limit, then the observed number of errorswould fail the test with 95 % probability.

Thus: Columng = Columng - 3,3 x (Columng)”
Column,, (" Design value"):

If the leased line provider uses the long term mean as along term design val ue (see note 4) with the values from
Columng astest limits, the user is almost sure to get the specified error performance. But only few leased lines will pass

the test.

NOTE 4: Thelong term design value isthe desired long term mean, and should not be confused with the bringing
into service design value which takes account of ageing etc.

However, if theleased line provider uses the dlightly lower long term design values displayed in Column, still with the
values from Column; astest limits, then 99 % of the tests will be passed asregards ESR and SESR separately and at
least 98 % will be passed jointly.

Using the 99 % quantile, Column;, can be derived from the equation:

Columng = Column;, + 4,66 x (Column.)*
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