&
- I Q
o 32 <,
00 & O
<« o NQV\
o 22N
2 QQ
C S nw.
LL] 25
— Z,
O O
72 S,
6\\0

INTERNATIONAL

Information technology —

AMENDMENT 1

(2)800z:1V L08LL O3I/0SI


https://standardsiso.com/api/?name=33223f01c7c2a6464c6a9c0bafab5905

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2008 ISO/IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, 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
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about ISO/IEC copyright or have an enquiry about obtaining additional rights to this
publication, please contact the address below or vour local IEC member National Committee for further information

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. PI€ase make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

= Catalogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdrawn and replaced publications.

® |EC Just Published: www.iec.ch/online_news/justpub
Stay up to date on all new IEC publications. Just Published details twice a’month all new publications released. Available
on-line and also by email.

" Electropedia: www.electropedia.org

The world's leading online dictionary of electronic and electrical terms containing more than 20 000 terms and definitions
in English and French, with equivalent terms in additional.lahguages. Also known as the International Electrotechnical
Vocabulary online.

® Customer Service Centre: www.iec.ch/webstore/custserv

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 03 00



https://standardsiso.com/api/?name=33223f01c7c2a6464c6a9c0bafab5905

ISO/IEC 11801

Edition 2.0 2008-04

INTERNATIONAL

STANDARD Sk

O
AMENDMENT 1 \\(</

Information technology — <<
Generic cabling for customer premises QQ

CHINCAL

COMMISSION PRICE CODE P

ICS 35.200 ISBN 2-8318-9715-7


https://standardsiso.com/api/?name=33223f01c7c2a6464c6a9c0bafab5905

-2- 11801 Amend. 1 © ISO/IEC:2008(E)

FOREWORD

Amendment 1 to International Standard ISO/IEC 11801:2002 was prepared by
subcommittee 25: Interconnection of information technology equipment, of ISO/IEC joint
technical committee 1: Information technology.
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results may be obtained from the address given on the second title page.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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INTRODUCTION to Amendment 1

This amendment provides requirements for new Class E, and F5 channels plus additions and
corrections to ISO/IEC 11801:2002. Amendment 2 of ISO/IEC 11801:2002 will provide

balanced rahling madels rpquirpmpntq and normative references for Catpgnry 6, and 7,

components, requirements for Class E5 and F, links, together with amendments to the
requirements for optical fibre cabling.

Update references to Tables, the numbers of which have been changed.
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Page 6

Replace, in the list of figures, the title of Figure 10 by the following new title:

Figure 10 — Balanced cabling: channel, permanent link and CP link.

Page 13

2 Normative references

Replace, on page 14 to 17, the following references by the updated references as indicated
below:

IEC 60512-25-5, Connectors for electronic equipment — Basic tests_and measurements — Part
25-5: Test 25e — Return loss

IEC/PAS 60793-1-49:2002, Optical fibres — Part 1-49:\Measurement methods and test
procedures — Differential mode delay

IEC 60794-2:1989, Optical fibre cables — Part 2: Prodlct specification (indoor cable) 2
Amendment 1 (1998)

IEC/PAS 61076-3-104:2002, Connectors(for electronic equipment — Part 3-104: Detail
specification for 8-way, shielded freeand fixed connectors, for data transmissions with
frequencies up to 600 MHz

IEC 61935-1:2000, Generic cabling systems — Specifications for the testing of balanced
communication cabling in. accordance with ISO/IEC 11801 — Part 1: Installed cabling
Amendment 1 (under consideration)

IEC 61935-2, Generjcy cabling systems — Specification for the testing of balanced
communication cabling in accordance with ISO/IEC 11801 — Part 2: Patch cords and work
area cords")

ISO/IEC TR-14763-1, Information technology — Implementation and operation of customer
premise$.cabling — Part 1: Administration

ISQ/IEC 18010:2002, Information technology — Pathways and spaces for customer premises
cabling

Updated references:

IEC 60512-25-5, Connectors for electronic equipment — Tests and measurements — Part 25-5:
Test 25e — Return loss

1 To be published.

2 There exists a consolidated Edition 4.1 (1998) of IEC 60794-2 that includes Edition 4.0 (1989) and its
amendment 1 (1998).
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IEC 60793-1-49, Optical fibres — Part 1-49: Measurement methods and test procedures —
Differential mode delay

IEC 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification

IEC 61076-3-104, Connectors for electronic equipment — Product requirements — Part 3-104:
Detail specification for 8-way, shielded free and fixed connectors for data transmissions with

frequencies up to 600 MHz minimum>

IEC 61935-1, Testing of balanced communication cabling in accordance with ISO/IEC 11801(+
Part 1: Installed cabling)

IEC 61935-2, Testing of balanced communication cabling in accordance with ISO/IEC,11801 —
Part 2: Patch cords and work area cords

ISO/IEC 14763-1, Information technology — Implementation and operation of customer
premises cabling — Part 1: Administration

ISO/IEC 18010, Information technology — Pathways and spaces for customer premises
cabling

Page 17
3 Definitions, abbreviations and symbols

3.1 Definitions

Replace the existing titles by the following.néw titles:
3 Terms and definitions, abbreviations and symbols

3.1 Terms and definitions

Page 20

3.1.35
Replace the existing~term number, term, definition and NOTE by the following new term
number, term, definition and NOTE:

3.1.45

insertion loss

loss incurfed by inserting a device between a source and load of equal impedance. The
device itself may have a different impedance from the load and source impedance

NOTE) The terms operational attenuation or operational insertion loss are sometimes associated with this
definition.

0 L +h e H rs b ol oot HH b 1 £all H £ b al
I\U,JIGUU ure U/\I\)lllly LCTrrmmT TrurirtocT’ arru \"A I RIRREYAIN] Uy uaure IUIIUVVIIIy LEA~A L4 coTrrT TrarrmoT] darru
definition:

insertion loss deviation
difference between the measured insertion loss of cascaded components and the insertion
loss determined by the sum of the individual component insertion losses

3 A new edition (edition 3.0) to support measurements up to 1 000 MHz is under consideration.
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Page 21

3.1.41
Replace the existing term number and definition by the following new term number and
definition:

3.1.51
link

A - . 4L L A A | . ' . ' L - L Lo 4L F- N L
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Pages 17 to 23

Insert, in the existing list of terms and definitions, the following new terms and definitions in
alphabetical order and renumber the existing terms and definitions accordingly:

3.1.2
alien (exogenous) crosstalk
signal coupling from a disturbing pair of a channel to a disturbed pair of angthér channel

NOTE This also applies to the signal coupling from a disturbing pair within a permanent link or component, used
to create a channel, to a disturbed pair within a permanent link or component, used"to create another channel.

3.1.3

alien (exogenous) far-end crosstalk loss (AFEXT)

signal isolation between a disturbing pair of a channel™and a disturbed pair of another
channel, measured at the far-end

NOTE This also applies to the measurement of the signal isolation between a disturbing pair within a permanent
link or component, used to create a channel, and a disturbed"pair within a permanent link or component, used to
create another channel.

3.14

alien (exogenous) near-end crosstalk loss (ANEXT)

signal isolation between a disturbings pair of a channel and a disturbed pair of another
channel, measured at the near-end

NOTE This also applies to the measurement of signal isolation between a disturbing pair within a permanent link or
component, used to create a channelyand a disturbed pair within a permanent link or component, used to create another
channel.

3.1.7

attenuation to alien (exogenous) crosstalk ratio at the far-end (AACR-F)

difference, in dBy between the alien far-end crosstalk loss from a disturbing pair of a channel
and the insertion loss of a disturbed pair in another channel

NOTE This also applies to the calculation using the alien far-end crosstalk loss from a disturbing pair within a
permanent link or component, used to create a channel, and the insertion of a disturbed pair within a permanent
link or, component, used to create another channel.

3:1.8
attenuation to alien (exogenous) crosstalk ratio at the near-end (AACR-N)

diffnrnnr\n, in rIR, between the alien near-end crosstalk loss from g rliehlrhing pnir of a

channel and the insertion loss of a disturbed pair in another channel

NOTE This also applies to the calculation using the alien near-end crosstalk loss from a disturbing pair within a
permanent link or component, used to create a channel, and the insertion loss of a disturbed pair within a
permanent link or component, used to create another channel.

3.1.9

attenuation to crosstalk ratio at the far-end (ACR-F)

difference, in dB, between the far-end crosstalk loss from a disturbing pair of a channel and
the insertion loss of a disturbed pair of the same channel
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NOTE This also applies to the calculation using the far-end crosstalk loss from a disturbing pair within a
permanent link or component, used to create a channel, and the insertion loss of a disturbed pair within the
permanent link or component, of the same channel.

3.1.10

attenuation to crosstalk ratio at the near-end (ACR-N)

difference, in dB, between the near-end crosstalk loss from a disturbing pair of a channel and
the insertion loss of a disturbed pair of the same channel

NOTE This also applies to the calculation using the near-end crosstalk loss from a disturbing pair within a
permanent link or component, used to create a channel, and the insertion loss of a disturbed pair within the
permanent link or component, of the same channel.

3.1.11

average power sum alien (exogenous) near-end crosstalk loss

the calculated average of the power sum alien near-end crosstalk loss of thelpairs of a
disturbed channel

NOTE This also applies to the calculation using the pairs within a permanent link used to ‘create a channel.

3.1.12

average power sum attenuation to alien (exogenous) crosstalk ratio-far-end

the calculated average of the power sum attenuation to alien_cresstalk ratio at the far-end of
the pairs of a disturbed channel

NOTE This also applies to the calculation using the pairs within a peryranent link used to create a channel.

3.1.35

equal level far-end crosstalk ratio (ELFEXT)

difference, in dB, between the far-end crosstalkloss from a disturbing pair of a channel and
the insertion loss of a disturbing pair of the same channel

NOTE This also applies to the calculation using the far-end crosstalk loss from a disturbing pair within a
permanent link or component, used to create,a channel, and the insertion loss of a disturbing pair within a
permanent link or component, of the same channel.

3.1.55

operating temperature

stabilised temperature of the cabling combining ambient temperature with any increase due to
the application being supported

3.1.64

power sum alien’(exogenous) far-end crosstalk loss (PS AFEXT)

power sum of-the signal isolation between multiple disturbing pairs of one or more channels
and a disturbed pair of another channel, measured at the far-end

NOTE {~Ihis also applies to the calculation using the multiple disturbing pairs within one or more permanent links
or components and a disturbed pair within a permanent link or component, used to create another channel.

3.1.65
power sum alien (exogenous) near-end crosstalk loss (PS ANEXT)

power sunT of the sigmatisotatiom betweerm muttiptedisturbingpairs—of orme—or more chranmets
and a disturbed pair of another channel, measured at the near-end

NOTE This also applies to the calculation using the multiple disturbing pairs within one or more permanent links
or components and a disturbed pair within a permanent link or component, used to create another channel.

3.1.66

power sum attenuation to alien (exogenous) crosstalk ratio at the far-end (PS AACR-F)
difference, in dB, between the power sum alien far-end crosstalk loss from multiple disturbing
pairs of one or more channels and the insertion loss of a disturbed pair in another channel
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NOTE This also applies to the calculation using the power sum alien far-end crosstalk loss from multiple
disturbing pairs within one or more permanent links or components and the insertion loss of a disturbed pair within
a permanent link or component, used to create another channel.

3.1.67
power sum attenuation to alien (exogenous) crosstalk ratio at the near-end (PS AACR-N)

difference, in dB, between the power sum alien near-end crosstalk loss from multiple
disturbing pairs of one or mare channels and the insertion loss of a disturbed pair in another

channel

NOTE This also applies to the calculation using the power sum alien near-end crosstalk loss from multiple
disturbing pairs within one or more permanent links or components, and the insertion loss of a disturbed pair within
a permanent link or component, used to create another channel.

3.1.68

power sum attenuation to crosstalk ratio at the far-end (PS ACR-F)

difference, in dB, between the power sum far-end crosstalk loss from multiple-disturbing pairs
of a channel and the insertion loss of a disturbed pair in the same channel

NOTE This also applies to the calculation using the power sum far-end crosstalk loss”from multiple disturbing
pairs within one or more permanent links or components, used to create a channelj)and the insertion loss of a
disturbed pair within a permanent link or component, of the same channel.

3.1.69

power sum attenuation to crosstalk ratio at the near-end (PS-ACR-N)

difference, in dB, between the power sum near-end crésstalk loss from multiple disturbing
pairs of a channel and the insertion loss of a disturbed pair in the same channel

NOTE This also applies to the calculation using the multiple/disturbing pairs within one or more permanent links
or components, used to create a channel, and the insertion loss of a disturbed pair within a permanent link or
component, of the same channel.

3.1.70
power sum equal level far-end crosstalkiratio (PS ELFEXT)

power sum of all disturbing pairs of.:@“channel, of the difference, in dB, between the far-end
crosstalk loss and the insertion loss of each disturbing pair

NOTE This also applies to the caléulation using the multiple disturbing pairs within one or more permanent links
or components, used to create(a ghannel, and the insertion loss of a disturbing pair within a permanent link or
component, of the same channel:

Update the reference numbers to the terms and definitions throughout the document.

Pages 23 to724

3.2(Abbreviations

Replace the existing items as follows:

S50 tnternationat-Standardisation-Organisation
ELFEXT Equal level far-end crosstalk attenuation (loss)
PS NEXT Power sum NEXT attenuation (loss)

PS ELFEXT Power sum ELFEXT attenuation (loss)

PS FEXT Power sum FEXT attenuation (loss)
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by the following amended items:

ELFEXT Equal level FEXT

ISO International Organization for Standardization

PS ELFEXT Power sum ELFEXT

PS FEXT Power sum FEXT (loss)

PSNEXT PowersumNEXT(toss)

Insert, in the existing Table, the following new abbreviations in alphabetical sequence:
AACR-F Attenuation to alien crosstalk ratio at the far-end

ACR-F Attenuation to crosstalk ratio at the far-end

ACR-N Attenuation to crosstalk ratio at the near-end

AFEXT Alien far-end crosstalk (loss)

ANEXT Alien near-end crosstalk (loss)

ELTCTL Equal level TCTL

PS AACR-F Power sum attenuation to alien crosstalk ratio at the fap-end

PS AACR-F5,q |Average power sum attenuation to alien crosstalk ratio at the far-end
PS ACR-F Power sum attenuation to crosstalk ratio at the far-end

PS ACR-N Power sum attenuation to crosstalk ratio at the.ne€ar-end

PS AFEXT Power sum alien far-end crosstalk (loss)

PS AFEXThorm | Normalized power sum alien far-end crosstalk (loss)

PS ANEXT Power sum alien near-end crosstalk (léss)

PS ANEXTayqg Average power sum alien near-end-crosstalk (loss)

Pages 24 and 25

3.3.1 Variables

Insert, in the existing list, the following-hew variables in alphabetical order:

/ number of the disturbing channel
N number of disturbing.channels
Page 25

3.3.2 Indices

Insert, in theyexisting list, the following new indices in alphabetical order:

avg index to denominate average of the associated parameter across all of the pairs in
the same channel or permanent link

norm index to denominate scaling of the associated parameter

Page 25

4 Conformance
Replace the entire text of this clause by the following text.

For a cabling installation to conform to this International Standard the following applies.

a) The configuration and structure shall conform to the requirements outlined in Clause 5.
b) The performance of balanced channels shall meet the requirements specified in Clause 6.
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This shall be achieved by one of the following:

1) a channel design and implementation ensuring that the prescribed channel
performance is met;

2) attachment of appropriate components to a permanent link or CP link design
meeting the prescribed performance class of Clause 6 and Annex A. Channel
performance shall be assured where a channel is created by adding more than one

(e ) 1 £ Loal b 4 . 4 —rl o LA A
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3) using the reference implementations of Clause 7 and compatible cabling
components conforming to the requirements of Clauses 9, 10 and 13, based uponca
statistical approach of performance modelling.

Until amendment 24 of ISO/IEC 11801:2002 has been published:

e conformance for Classes D, E and F with regards to TCL, ELTCTL andy(coupling
attenuation can only be achieved by option 1) above;

e conformance for Classes Ep and Fa can only be achieved by optionf)yabove.

c) The implementation and performance of optical fibre cabling channels shall meet the
requirements specified in Clause 8.

d) The interfaces to the cabling at the TO shall conform to the requirements of Clause 10
with respect to mating interfaces and performance.

e) Connecting hardware at other places in the cabling structure' shall meet the performance
requirements specified in Clause 10.

f) If present, screens shall be handled as specified in Clause 11.
g) System administration shall meet the requirementsf Clause 12.
h) Regulations on safety and EMC applicable at the Tocation of the installation shall be met.

In the absence of the channel, the confotrmance of the link shall be used to verify
conformance with the standard.

Specifications marked "f.f.s." are. preliminary specifications, and are not required for
conformance to this International Standard.

Page 30

5.5 Accommodation of functional elements

Replace the existing text of the last paragraph of this subclause by the following new text:

Telecommunijcations outlets are typically located in the work area.

4 Amendment 2 to ISO/IEC 11801 is under consideration.
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Page 37

Figure 10

Replace the title of this Figure by the following new title:

Figure 10 — Balanced cabling: channel, permanent link and CP link

Page 38

6.2 Layout

Replace the existing text of the third paragraph by the following new text and note:

The performance limits for balanced cabling channels are given in 6.4, THhHese limits are
derived from the component performance limits of Clause 9 and 10 using reference
implementations specified in Clause 7.

NOTE Component performance requirements for Category 65 and Category 74 will be available in amendment 2
to ISO/IEC 11801:2002.

Replace, on page 39, the existing text of the first paragraph(bythe following new text:

The performance limits for balanced cabling permanent links and CP links are given in
Annex A. These limits are derived from the compohent performance limits of Clauses 9 and
10 using reference implementations specified in Clause 7.

NOTE Permanent link and CP link requirements for Class Ep and Class Fa will be available in amendment 2 to
ISO/IEC 11801:2002.

Page 39

6.3 Classification of balanced cabling
Replace, in the existing list,)Class E and Class F by the following:

Class E is specified up:to 250 MHz.
Class Ep is specified up to 500 MHz.
Class F is specified up to 600 MHz.
Class Fp is-specified up to 1 000 MHz.

Page’39

6.4.1 General

Add, at the end of the second paragraph, the following new sentence:

For the purposes of this standard, insertion loss is measured with source and load
impedances of 100 Q.

Add, at the end of the third paragraph, the following new sentence:

When required for assessment, channels shall be measured according to IEC 61935-1, unless
otherwise specified in this clause.
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Page 39
6.4.2 Return loss

Replace, on page 40, the existing Tables 2 and 3, by the following new Tables 2 and 3:

Tablte 2—=Returmtossforchranmet

Class Frequency Minimum return loss
MHz dB
C 1< £ <16 15,0
1< f <20 17,0
D
20 < £ <100 30-101g(/)
1< £ <10 19,0
E 10< /<40 24 -51g(f)
40 < f <250 32-101g(/)
1< £ <10 19,0
10 < f < 40 24 -51g(f)
EA
40 < f < 398.1 82~101g(/)
398.1< f <500 6,0
1< £ <10 19,0
10 < f < 40 24 -51g(f)
- 40 < f < 2542 32-101g(/)
251,2 < £32 600 8,0
1=V <10 19,0
10 < f < 40 24 -51g(f)
FA 40 < f < 251,2 32-101g(/f)
251,2 < f < 631 8,0
631< f <1000 36 - 101g( /)

Table’ 3 — Informative return loss values for channel at key frequencies

Frequency Minimum return loss
MHz dB
ClassC | Class D | ClassE | Class Ep | Class F | Class Fp
1 15,0 17,0 19,0 19,0 19,0 19,0
16 15.0 17,0 18.0 18,0 18.0 18,0
100 N/A 10,0 12,0 12,0 12,0 12,0
250 N/A N/A 8,0 8,0 8,0 8,0
500 N/A N/A N/A 6,0 8,0 8,0
600 N/A N/A N/A N/A 8,0 8,0
1000 N/A N/A N/A N/A N/A 6,0
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Page 40

6.4.3 Insertion loss/attenuation

Replace, on page 41, the existing Tables 4 and 5, by the following new Tables 4 and 5:

Tabte4—=1msertiomtossforchammet

Class Frequency Maximum insertion loss 2

MHz dB
A f =01 16,0

f =01 55
B

= 5,8
@ 1<f <16 1,05><(3,23\/;)+4><0,2
D 1< £ <100 1,05><(1,9108 f+0,0222><f+0,2/\/?)+4><0,04><\/?
E 1< f <250 1,05><(1,82 f+0,0169xf+0,25/\/?)+4><0,02><\/?
Ea 1< £ <500 1,05><(1,82 f+0,0091><f+0,25/\/?)+4x0,02><\/?
F 1< /<600 1,05><(1,8 f+0,01xf+0,2/\/?)+4x0,02><\/?
Fa 1</ <1000 1,05><(1,8 f+0,005><f+0,25/\/?)+4x0,02><\/?

a Insertion loss (/L) at frequencies that cormrespond to calculated values of less than 4,0 dB

shall revert to a maximum requirement of 4,0 dB.

Table 5 — Informative insertion' loss values for channel at key frequencies

Maximum insertion loss
Frequency dB
MHz
Class A | ClassB | ClassC | ClassD | ClassE | ClassEp | Class F | Class Fp

0,1 16,0 55 N/A N/A N/A N/A N/A N/A

1 N/A 5,8 4,2 4,0 4,0 4,0 4,0 4,0

16 N/A N/A 14,4 9,1 8,3 8,2 8,1 8,0

100 N/A N/A N/A 24,0 21,7 20,9 20,8 20,3

250 N/A N/A N/A N/A 35,9 33,9 33,8 32,5

500 N/A N/A N/A N/A N/A 49,3 49,3 46,7

600 N/A N/A N/A N/A N/A N/A 54,6 51,4

1000 N/A N/A N/A N/A N/A N/A N/A 67,6
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Page 41
6.4.4.1 Pair-to-pair NEXT

Replace, on page 42, the existing Tables 6 and 7, by the following new Tables 6 and 7:

Tablte 6 =NEXT forchammet

. a
Class Fre’\qﬂtll_lezncy Mlnlmu(rjr:BNEXT
A f=01 27,0
B 01<f<1 25-151g(f)
C 1< /<16 39,1-16,41g(f)
65,3 -151g(f") 83-201g(f)
D 1< £ <100 -201g | 10 -20 +2x10 —20
74,3 -151g(f) 94=201g(f)
E 1< f <250 -20ig|10 -20 +Zx0 —20
74,3 -151g(f) 94 - 201g(f)
EA 1< f <500 -201g | 10 520 +2x10 —20 b. d
102,4 -151g(f) 102,4 -151g(f)
F 1< f <600 —-201g | 10 -20 +2x10 -20
105,4 —151g(f) 116,3 — 201g(f)
FA 1< f <1000 —-201g | 10 -20 +2x10 -20 c.d
a NEXT at frequencies that correspond to calculated values of greater than 65,0 dB shall revert to a
minimum regquirement of 65,0 dB.
b Wheneverthe Class Ep channel insertion loss at 450 MHz is less than 12 dB, subtract the term
1,4((f £450)/50) to the equation stated above for the range of 450 MHz to 500 MHz.
¢ Whefiever the Class Fp channel insertion loss at 900 MHz is less than 17 dB, subtract the term
2,8((f—900)/100) to the equation stated above for the range of 900 MHz to 1 000 MHz.
d The terms in the equations are not intended to imply component performance.
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Table 7 — Informative NEXT values for channel at key frequencies

Minimum channel NEXT
Frequency dB
MHz
Class A | ClassB | ClassC | Class D | ClassE | ClassEp | Class F | Class Fp

0,1 27,0 40,0 N/A N/A N/A N/A N/A N/A

1 N/A 29,0 39,1 03,3 05,0 09,0 09,0 09,0

16 N/A N/A 19,4 43,6 53,2 53,2 65,0 65,0

100 N/A N/A N/A 30,1 39,9 39,9 62,9 65,0

250 N/A N/A N/A N/A 33,1 33,1 56,9 59,1

500 N/A N/A N/A N/A N/A 27,9 52,4 536

600 N/A N/A N/A N/A N/A N/A 51,2 52,1

1000 N/A N/A N/A N/A N/A N/A N/A 47,9

Page 42

6.4.4.2 Pair-to-pair NEXT

Replace, on page 43, the existing Tables 8 and 9, by the follewing new Tables 8 and 9:

Table 8 — PS NEXT for,channel

Class Frequency

MHz

Minimum PS NEXT @
dB

1< £ <100

62,3 -151g(f)
-20

80 —201g(f)

—2061g[ 10 +2x10 -20

1< f <250

72,3-151g(f)
-20

90 - 201g(f)

-20lg| 10 +2x10 -20

EA 1< f <500

72,3-151g(f)
- 20

90 - 201g(f)
- 20

-201g| 10 +2x10 b, d

1< £ <600

99,4 -151g(f)
-20

99,4 - 151g(f)
-20

—-20Ig| 10 +2x10

1< £ <1000
Fa

- 20lg

102,4 - 151g(f)
- 20

113,3 - 201g(f)
- 20

c,

10 +2x10

minimum requirement of 62,0 dB.

PS NEXT at frequencies that correspond to calculated values of greater than 62,0 dB shall revert to a
Whenever the Class Ep channel insertion loss at 450 MHz is less than 12 dB, subtract the term
1,4((f - 450)/50) from the equation stated above for the range of 450 MHz to 500 MHz.

Whenever the Class Fp channel insertion loss at 900 MHz is less than 17 dB, subtract the term
2,8((f - 900)/100) from the equation stated above for the range of 900 MHz to 1 000 MHz.

The terms in the equations are not intended to imply component performance.
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Table 9 — Informative PS NEXT values for channel at key frequencies

Minimum PS NEXT
Frequency dB
MHz
Class D Class E Class Ep Class F Class Fp

1 60,3 62,0 62,0 62,0 62,0
TG 40,6 50,56 50,56 62,0 62,0
100 27,1 37,1 37,1 59,9 62,0
250 N/A 30,2 30,2 53,9 56,1
500 N/A N/A 24,8 49,4 50,6
600 N/A N/A N/A 48,2 49,1
1000 N/A N/A N/A N/A 44,9

Page 44

6.4.5 Attenuation to crosstalk ratio (ACR)

Replace the title and the entire existing text and tables 10 and 11 of subclause 6.4.5 as
follows:

6.4.5 Attenuation to crosstalk ratio at the near-end (ACR-N)
6.4.5.1 General

ACR-N requirements are applicable to Classes D, E, Ea, F and Fp only.

In prior editions of this standard, the term ACR was used. Except for the name, the definition
and equations for ACR-N are identical to those used for ACR in prior editions of this standard.

6.4.5.2 Pair-to-pair ACR-N

Pair-to-pair ACR-N is the difference between the pair-to-pair NEXT and the insertion loss (/L)
of the disturbed pair in dB.

The ACR-N of each pair-combination of a channel shall meet the difference of the NEXT
requirement of Table\6 and the insertion loss (/L) requirement of Table 4 of the respective
class.

The ACR-N requirements shall be met at both ends of the cabling.

ACR-N;g-of pairs i and k is computed as follows:

ACR-Nj = NEXTy, — IL;, (2)
where
i is the number of the disturbing pair;
k is the number of the disturbed pair;

NEXT,, is the near-end crosstalk loss coupled from pair i into pair k;
IL, is the insertion loss of pair k.
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Table 10 — Informative ACR-N values for channel at key frequencies

Minimum ACR-N

6.4.5.3

Frequency dB
MHz
Class D Class E Class Ea Class F Class Fa
1 59,3 61,0 61,0 61,0 61,0
T6 345 179 15,0 56,9 57,0
100 6,1 18,2 19,0 42,1 44,7
250 N/A -2,8 -0,8 231 26,7
500 N/A N/A -21,4 3,1 6,9
600 N/A N/A N/A -3,4 0,7
1000 N/A N/A N/A N/A -19,6

Power sum ACR-N (PS ACR-N)

The PS ACR-N of each pair of a channel shall meet the difference” of

class. The PS ACR-N requirements shall be met at both ends of the"cabling.

PS ACR-N, of pair k is computed as follows:

where
k

PS NEXT,

ILy

PS ACR-N, = PS NEXT(~IL,

is the number of the disturbed pair;

is the power sum near-end crosstalk loss of pair k;

is the insertion loss of pair'k.

Table 11 — Informative PS{ACR-N values for channel at key frequencies

Minimum PS ACR-N

Frequency dB
MHz
Class D Class E Class Ea Class F Class Fa
1 56,3 58,0 58,0 58,0 58,0
16 31,5 42,3 42,4 53,9 54,0
100 3,1 15,4 16,2 39,1 41,7
250 N/A -5,8 -3,7 20,1 23,7
500 N/A N/A -24,5 0,1 3,9
600 N/A N/A N/A -6,4 -2,3
1000 N/A N/A N/A N/A -22,6

the PS NEXT
requirement of Table 8 and the insertion loss (/L) requirement of Table 4 of the respective
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6.4.6 ELFEXT

Replace the title and the entire existing text and tables 12, 13, 14 and 15 of this subclause as
follows:

6.4.6 Attenuation to crosstalk ratio at the far-end (ACR-F)
6.4.6.1 General

ACR-F requirements are applicable to Classes D, E, Ep, F and Fp only.

NOTE ACR-F and PS ACR-F replace parameters ELFEXT and PS ELFEXT respectively, which were Specified in
prior editions of this standard. Whereas ELFEXT is computed using the insertion loss of the disturbingspair, ACR-F
is computed using the insertion loss of the disturbed pair. Because both disturbing pairs and disturbed pairs are
subject to the same insertion loss requirements (see Table 4), the specified requirements in Table”12 and Table 14
for Classes D, E and F have not been changed.

6.4.6.2 Pair-to-pair ACR-F

The ACR-F of each pair combination of a channel shall meet the requirements derived by the
equations in Table 12.

ACR-Fj, of pairs i and k is computed as follows:

ACR-Fjy. = FEXTy < ILy (4)
where
i is the number of the disturbing pair;
k is the number of the disturbed. pair;

FEXT;, is the far-end crosstalk los§*coupled from pair i into pair k;
ILg is the insertion loss of pair k.
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Table 12 — ACR-F for channel

Class Frequency Minimum ACR-F & b
MHz dB
63,8 -201g(f) 75,1-201g(f)
D 1< <100 —-201Ig| 10 -20 +4x10 -20
67,8 -201g(f) 83,1-201g(f)
E 1< f <250 -20Ig| 10 -20 +4x10 -20
67,8 -201g(f) 83,1-201g(f)
Ea 1< £ <500 -20lg| 10 -20 +4x10 -20
94 - 201g(f) 90 - 1519(Y)
F 1< f <600 -20lg/ 10 —20 414x10 _ ~20
95,3 — 201g(f) 103,9 - 201g(f)
Fa 1< f <1000 -201g| 10 -20 +4x10 -20
a2 ACR-F at frequencies that correspond to measured /FEXT values of greater than 70,0 dB are for
information only.
b The ACR-F limit at frequencies that correspond. te’ calculated values of greater than 65,0 dB shall
revert to a minimum requirement of 65,0 dB.

Table 13 — Informative ACR=F values for channel at key frequencies

Minimum ACR-F
Frequency dB
MHz
Class D Class E Class Ea Class F Class Fa

1 57,4 63,3 63,3 65,0 65,0

16 33,3 39,2 39,2 57,5 63,3
1700 17,4 23,3 23,3 44.4 47,4
250 N/A 15,3 15,3 37,8 39,4
500 N/A N/A 9,3 32,6 33,4
600 N/A N/A N/A 31,3 31,8
1000 N/A N/A N/A N/A 27,4

6.4.6.3 Power sum ACR-F (PS ACR-F)

The PS ACR-F of each pair of a channel shall meet the requirements derived by the equation

in Table 14.
PS ACR-F, of pair k is computed as follows:
- FEXT
ik

n
310 10
i=1li+k

PS ACR-F, =| -101g

k
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where
i is the number of the disturbing pair;
k is the number of the disturbed pair;
n is the number of disturbing pairs in the channel;
FEXT;, is the far-end crosstalk loss coupled from pair i into pair k;
Ly Is the insertion loss of pair k.

Table 14 — PS ACR-F for channel

Class Frequency Minimum PS ACR-F &b
MHz dB
60,8 — 201g( /) 72,1-201g(f)
D 1< f <100 -20Ilg/ 10 - 20 +4x10 -20
64,8 - 201g(f) 80,1-20Mg(f)
E 1< f <250 -201g| 10 -20 +4x10 (20
64,8 - 201g(f) 80,1-201g(f)
Ea 1< f <500 -201g| 10 -20 +4x10 -20
91— 20Ig(f) 87 —151g(f)
F 1< £ <600 —20lg| {0 -20 +4x10 —20
92,3 -201g(f) 100,9 - 201g(f)
1< <1000
Fa s -20lg| 10 -20 +4x10 -20
8 PS ACR-F at frequencies that correspond to calculated PS FEXT values of greater than
67,0 dB are forinformation only.
b The PS ACR-F' limit at frequencies that correspond to calculated values of greater than
62,0 dB shall revert to a minimum requirement of 62,0 dB.

Tahle 15 — Informative PS ACR-F values for channel at key frequencies

Minimum PS ACR-F
Frequency dB
MHz
Class D Class E Class Ea Class F Class Fa

1 54,4 60,3 60,3 62,0 62,0

16 3673 3672 3672 5475 8073
100 14,4 20,3 20,3 41,4 44,4
250 N/A 12,3 12,3 34,8 36,4
500 N/A N/A 6,3 29,6 30,4
600 N/A N/A N/A 28,3 28,8
1 000 N/A N/A N/A N/A 24,4
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Page 47

6.4.7 Direct current (d.c.) loop resistance

Replace the existing Table 16 by the following new table:

Table 16 — Direct current (d.c.) loop resistance for channel

Maximum d.c. loop resistance
Q

Class A [ Class B | Class C | Class D, E, Ex, F, Fp

560 170 40 25

Page 48

6.4.8 Direct current (d.c.) resistance unbalance

Replace the existing text by the following new text:

For all cabling classes, the d.c. resistance unbalance between theAwo conductors within each
pair of a channel shall not exceed 3 % or 0,200 Q, whichever'is greater. This requirement
shall be achieved by design. The maximum d.c. resistance-Gnbalance between pairs within a
channel is f.f.s.

6.4.10 Operating voltage

Replace the existing title and text of this subclatse as follows:

6.4.10 Dielectric withstand

Dielectric withstand of Classes D, E; Ean, F and Fp channels shall be a minimum of
1 000 V d.c. conductor-to-conductortand shall be a minimum of 1 000 V d.c. conductor-to-
screen or conductor to earth, if<a’screen is not present. This requirement shall be met by
design.

6.4.11 Power capacity

Replace the existing text of this subclause by the word void.
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6.4.12 Propagation delay
Replace the the existing tables 17 and 18 by the new tables 17 and 18 as follows:

Table 17 — Propagation delay for channel

Class Frequency Maximum propagation delay
MHz us
A f =01 20,000
B 01< /<1 5,000
C, D, E,
Ea F, 1< f <NOTE 1 0,534 +0,036/+/f +4x0,002 5
Fa
NOTE The equation for propagation delay applies to the upper frequengy of
the class

Table 18 — Informative propagation delay values for channel at key frequencies

Maximum propagation_delay

Frequency ps
MHz
Class A [ Class B | Class C | Class D | ClassE | Class Ep | Class F | Class Fp
0,1 20,000 5,000 N/A N/A N/A N/A N/A N/A
1 N/A 5,000 0,580 0,580 0,580 0,580 0,580 0,580
16 N/A N/A 0,553 04558 0,553 0,553 0,553 0,553
100 N/A N/A N/A 0,548 0,548 0,548 0,548 0,548
250 N/A N/A N/A N/A 0,546 0,546 0,546 0,546
500 N/A N/A N/A N/A N/A 0,546 0,546 0,546
600 N/A N/A N/A N/A N/A N/A 0,545 0,545
1000 N/A N/A N/A N/A N/A N/A N/A 0,545
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6.4.13 Delay skew

Replace the the existing table 19 by the following new table 19:

Table 19 — Delay skew tor channel

Class Frequency Maximum delay skew
MHz us

A f=0/1 N/A
B 01< f <1 N/A
C 1< <16 0,050 2
D 1< <100 0,050 &- ¢
E 1< £ <250 0,050 & ¢
Ea 1< f <500 0,050 &- ¢
F 1< f <600 0,030 % ¢
Fa 1< £ <1000 0,030 2

8 This is the result of the calculation 0,045 + 4 x 0;001 25.

b This is the result of the calculation 0,025 +¥2yx 0,001 25.

¢ Delay skew of any given installed cabling channel shall not vary by more
than 0,010 ps within this requirement, due to effects such as the daily
temperature variation.

Page 49
6.4.14 Unbalance attenuation
Replace the title, the entire existing text and table 20 of this subclause as follows:

6.4.14 Unbalance attenuation and coupling attenuation
6.4.14.1 General

This standard-specifies unbalance attenuation (TCL and ELTCTL) for unscreened systems
and coupling attenuation for screened systems. For further information on these parameters
see Annpex D.

6:4.14.2 Unbalance attenuation, near-end

The unbalance attenuation near-end is measured as transverse conversion loss (TCL). The

TClL of g channel shall meet the rnqnirnmnnfc in-Table 20 _The TCI rnqnirnmnnfc shall he met

at both ends of the cabling.

Performance requirements for TCL are applicable to Class A, B, C, D, E, Eap, F and Fp
channels and shall be achieved by design and installation in accordance with manufacturer’s
instructions.
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Table 20 — TCL for channel for unscreened systems

Class Frequency Minimum TCL @
MHz dB
A f=0,1 30
/=01 45
B
f=1 20
Cc 1< f <16 30-51g(f)
D, E,Ea, F, Fp 1< <30 53 - 15Ig( 1)
30< f<NOTE P 60,3 - 20Ig( /)
NOTE This equation for TCL applies to upper frequency of the class.
a TCL at frequencies that correspond to calculated values of greater
than 40,0 dB shall revert to a minimum requirement of 40,0 dB.
b TCL at frequencies above 250 MHz are for information only.

It is possible to assess TCL by laboratory measurements of representative samples of
channels assembled using their component and connector termination practices.

6.4.14.3 Unbalance attenuation, far-end

The unbalance attenuation far-end is measured as equal, level transverse conversion transfer
loss (ELTCTL). The ELTCTL of a channel shall meet:\the requirements as indicated in
Table 21. The ELTCTL requirements shall be met at both ends of the cabling.

Performance requirements for ELTCTL are applicable to Class D, E, Ea, F and Fa channels
and shall be achieved by design and installation in accordance with manufacturer’s
instructions.

Table 21 — ELTCTL for channel for unscreened systems

Class Frequency Minimum ELTCTL
MHz dB

D, E, EacF, Fa 1< £ <30 30— 20lg(f)

It is possible to assess. ELTCTL by laboratory measurements of representative samples of
channels assembled using their component and connector termination practices.

6.4.14.4 Coupling attenuation

The couplin@ attenuation of a channel shall meet the requirements in Table 22 at both ends.

Performance requirements for coupling attenuation are applicable to Class D, E, Ep, F and Fp
systems and shall be achieved by design and installation in accordance with manufacturer’s
instructions.
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Table 22 — Coupling attenuation for channel for screened systems

Class Frequency Minimum Coupling
MHz Attenuation 2
dB
D, E, Ea, F, Fp 30 <f < NOTE 80 - 20Ig(f")

NOTE Coupling attenuation is measured to 1 000 MHz but the limit applies to the
upper frequency of the class under test.

a8 Calculated values of greater than 40 dB shall revert to a minimum requirement of
40 dB.

Page 50

6.4.15 Coupling attenuation

Replace the title and the entire existing text as follows:

6.4.15 Alien crosstalk

6.4.15.1 General

The following alien crosstalk requirements are applicable ‘only to Classes Ep and Fp. Alien
crosstalk of Class F is considered to be as good as the (@lien crosstalk performance specified

for Class Eap. For information on alien crosstalk~performance of Class E systems, see
ISO/IEC TR 24750.

If coupling attenuation for Class E5 or F chanhnels is 10 dB better than Table 22 or for
Class Fp channels is 25 dB better than Table’22, then PS ANEXT and PS AACR-F are met by
design.

6.4.15.2 Power sum alien NEXT+(PS ANEXT)

The PS ANEXT of each pair ofla channel shall meet the requirements derived by the equation
in Table 23.

The PS ANEXT requiretments shall be met at both ends of the channel.

PS ANEXT, of pairk is computed as follows:

— ANEXT

lik
N n 10
PSANEXT =-10lg > Y10 (6)
k I=1i=1
where

k is the number of the disturbed pair in the disturbed channel,;
i is the number of the disturbing pair in a disturbing channel /,
/ is the number of the disturbing channel;
N is the number of disturbing channels;
n is the number of disturbing pairs in disturbing channel /,

ANEXT,;x is the alien near-end crosstalk loss coupled from pair [ of disturbing channel
(/) to the pair k of the disturbed channel.
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Table 23 — PS ANEXT for channel

Frequency Minimum PS ANEXT @
Class MHz dB
1< f <100 80-10Ig(f)
EA b, c
100 < f < 500 90 -15lg(f)
1< f <100 95-10Ig(f)
Fa
100 < f <1000 105-15Ig(f)

PS ANEXT at frequencies that correspond to calculated values of greater
than 67,0 dB shall revert to a minimum requirement of 67,0 dB.

If the average insertion loss of all disturbed pairs at 100 MHz,
IL100MHz,avg: is less than 7 dB, then subtract the following for
f =100 MHz:

- 7-IL -
minimum 47 f 100. 100MHz,avg , 6~f 100
400 /L400MHz,avg 400
where
fis the frequency in MHz;

4

1
IL100MHz, avg = ZZILWOMHZJ;
i

IL100MHz,; is the insertion loss of a gair/ at 100 MHz.

If coupling attenuation is at least 10.dB better than the requirements in
Table 22, the calculation in P is notrequired.

Table 24 - Informative PS ANEXT values for channel at key frequencies

Minimum PS ANEXT
Frequency dB
MHz
Class Ep Class Fp

1 67,0 67,0

100 60,0 67,0

250 54,0 67,0

500 49,5 64,5

1000 N/A 60,0
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