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FOREWORD

Amendment 2 to International Standard ISO/IEC 11801 was prepared by subcommittee 25:
Interconnection of information technology, of ISO/IEC joint technical committee 1: Information
technology.

This International Standard has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the second title page.

The contents of the corrigendum of November 2010 have been included in this copy.

INTRODUCTION

Add, at the end of the existing introductions the following

Amendment 2 of ISO/IEC 11801:2002 provi 3 i odels, requirements and
normative references for Category 6,~and | Ta-components, requirements for Class
E, and Class F, links, together with amerndmeqts.to the requirements for optical fibre cabling.

Global change:

Replace, throughout | C and Amendment 1:2008 “optical fibre channel” by
“optical fibre cabling s

2 Normative r;

of the referensged'document (including any amendments) applies.

The provisions of the referenced specifications other than ISO/IEC, IEC, ISO and ITU
documents; as identified in this clause, are valid within the context of this International
Standard. The reference to such a specification within this International Standard does not
givé it any further status within ISO or IEC. In particular, it does not give the referenced
specification the status of an International Standard.

IEC 60603-7-2:2010, Connectors for electronic equipment — Part 7-2: Detail specification for
8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up to
100 MHz

IEC 60603-7-3:2010, Connectors for electronic equipment — Part 7-3: Detail specification for
8-way, shielded, free and fixed connectors, for data transmissions with frequencies up to
100 MHz

IEC 60603-7-4:2010, Connectors for electronic equipment — Part 7-4: Detail specification for
8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up to
250 MHz
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IEC 60603-7-5:2010, Connectors for electronic equipment — Part 7-5: Detail specification for
8-way, shielded, free and fixed connectors, for data transmissions with frequencies up to
250 MHz

IEC 60603-7-41:2010, Connectors for electronic equipment — Part 7-41: Detail specification
for 8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up
to 500 MHz

= Natail ot o
o

i onmanifia
Ctan Spttrmeaton

il |
transmissions with frequencies up, to

IEC 61156-2:2010, Multicore and symmetrical pair/quad cables for digitg unications —
i 00 MHz -

IEC 61156-6:2010, Multicore and symmetrical pair/quad cablgs for_digi nications —
Part 6: Symmetrical pair/quad cables with transmission characteristias % ¥ 000 MHz -
Work area wiring — Sectional specification

ISO/IEC 14763-1, Information technology - Implg of customer

premises cabling — Part 1: Administration

3.1 Terms and definitions

Add the following new terms and definit

3.1.84
cabled optical fibre categQ
system of defining requi

cabling channels ind I
NOTE Also referred to

3.1.85

3.1.86

location where<a-conhection between test equipment and the cabling to be tested occurs

3.1.74

Replace,)in ISO/IEC 11801:2002, the existing definition 3.1.56 for the term “small form factor
conmector” (renumbered as 3.1.74 by Amendment 1:2008) by the following:

3474

small form factor connector
optical fibre connector designed to accommodate two or more optical fibres with at least the
same mounting density as achievable within the IEC 60603-7 series

3.2 Abbreviations

Add the following new abbreviations:

1 standards developed by IEC subcommittee 86C use this definition in support of JTC 1/SC25 standards.
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El Equipment interface

Tl Test interface

4 Conformancez2
Replace, in Amendment 1:2008, point 2) of item b) by the following:

2) attachment of appropriate components to a permanent link or CP link design meeting the

prescritedperformance crass of Clause 6 and Anmex A, Chanmetperformance stratt—be
ensured where a channel is created by adding more than one cord to either end of a link
meeting the requirements of Annex A;

Delete, in Amendment 1:2008, the following text and referenced footnote:

Until amendment 2* of ISO/IEC 11801:2002 has been published:

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

Add, after bullet h), the following text:

This International Sta ich tests and sampling levels should be

adopted. The test\par e d and the sampling levels to be applied for a
particular install @ \ istallation specification and quality plans for that
installation prepare SGE ' >O/IEC 14763-2.

@

. S : relevant information can be found in
ISO/IEC TR14763-2.

Replace, in ISO/IEC 11801:2002, the second sentence of the third paragraph beginning with
“Regquirements for ...” by the following:

Requirements for pathways and cable management systems are provided in ISO/IEC 14763-2
(first edition). Until ISO/IEC 14763-2 is published, relevant information can be found in
ISO/IEC 18010.

5.6.1 Equipment interfaces and test interfaces

Replace, in ISO/IEC 11801:2002, the existing Figure 7 by the following new Figure 7:

2 The entire Clause 4 of ISO/IEC 11801:2002, has been replaced by Amendment 1:2008.



https://iecnorm.com/api/?name=8ab7661dc8c2a79fc43f45904a905a57

11801 Amend. 2 © ISO/IEC:2010(E) -5-

Horizontal cabling

-
CP

m
m
m

oF -<—
-+

—p-4H0

Backbone cabling

T Tl = connection

----foF-<—m

Key
El  Equipment interface

TI Test interface

5.7.5.1 General requ
Replace, in ISO/I@ 4
Requirements of
ISO/IEC 147632 i%

ize /are given in ISO/IEC 14763-2 (first edition). Until
elevant information can be found in ISO/IEC TR 14763-2.

Replace
For balanced pairs per TO may be used as an alternative to 4 pairs. However, this
may requirevpair Ssignment and will not support some applications (see Annex F). Care

should bgxtaken that the initial pair assignment, and all subsequent changes, are recorded
(see ISOJIEC 14763-2 for details of administration requirements. Until ISO/IEC 14763-2 (first
editiony is published, relevant information can be found in ISO/IEC TR 14763-2). Pair
reassignment by means of inserts is allowed.

5.7.6 Consolidation point

Replace, in ISO/IEC 11801:2002, the existing text of bullet point d) by “void”.

6.2 Layout

Delete, in Amendment 1:2008, the NOTE which reads:

NOTE Component performance requirements for Category 6, and Category 7, will be available in Amendment 2
to ISO/IEC 11801:2002.
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Delete, in ISO/IEC 11801:2002, the entire fourth paragraph beginning with “Most Class F
channels...”.

Replace, in ISO/IEC 11801:2002, the existing paragraph prior to Figure 11, as well as
Figure 11 by the following:

Figure 11 shows an example of terminal equipment in the work area connected to
transmission equipment using two different media channels which are cascaded. In fact, there

HP- NP~~~ 1 L £l [N baonnal (o Claoy [oAY anaaeatadaria—an-—aoting maEainaentian—th
o Aarll U'JLIL'GI mMurceT L'GIJIIII\J CITATITICT \QCC wiIAUOT U} CUTITICTUITU VIA AT ACUVT \.:UIII'JUIICIIL mrore
FD to a balanced cabling channel. There are four channel interfaces; one at each end of the
balanced channel and one at each end of the optical fibre cabling channel.

BD
CI—”-|C

i Optical fibre cabling channel L

NS
e e

CD

NOTE Permanent li 3 qui ghts for Class E, and Class Fa will be available in amendment 2 to
ISO/IEC 11801:2002.

6.3 Classification of balanced cabling

Replacein ISO/IEC 11801:2002, the second sentence of the second paragraph by the
following}

Simitarly, Class B, C, D, E, E5, F and F, channels provide the transmission performance to
shipport ClassB C D E E. F and I:/-\ applir‘afinnc rncppr‘fi\mly

A
6.4.2 Return loss

Replace, in ISO/IEC 11801:2002, the existing first paragraph by he following:
The return loss requirements are applicable to Classes C, D, E, E,, F and F, only.

6.4.3 Insertion loss/attenuation

Replace, in ISO/IEC 11801:2002, the last paragraph before Table 4 by the following:
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When required, the insertion loss shall be measured according to IEC 61935-1.

6.4.5.1 General

Replace, in Amendment 1:2008, the entire text of this subclause by the following:

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

those used for ACR and PS ACR, respectively, in prior editions of this standard.

6.4.6.1 General

Replace, in Amendment 1:2008, the first paragraph by the following:
ACR-F and PS ACR-F requirements are applicable to Classes D, E,

6.4.9 Current carrying capacity

The minimum current carrying capacity for channels{of Cl X, F and FA shall be in

accordance with Table 84. This shall be achieve an
Table 84 — Curre

Minimum eraty
current carry g rempexa re (1)
capacity )
m
(03300 % < (Tr -10)
Q O\ | (Tr-10)<t=Tq

for/channel

Tr\Us Vthe lowest maximum
temtperature specified for the
comprising the cabling

6.4.13 Delay skew

Replace,in ISO/IEC 11801:2002, the existing second paragraph by the following:

When required, the delay skew shall be calculated according to IEC 61935-1.

6.4.15.5 PS AFEXT for Class E, channels

Replace, in Amendment 1:2008, the existing third paragraph by the following:

The measured pair-to-pair AFEXT values of a wire pair k in a disturbed channel from the
disturbing channel | are normalized by the difference of the insertion losses of disturbing and
disturbed channels.

7.1 General

Replace, in ISO/IEC 11801:2002, the existing text by the following:
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This clause describes implementations of generic balanced cabling that utilise components
and assemblies referenced in Clauses 9, 10 and 13. These reference implementations meet
the requirements of Clause 5, and when installed in accordance with ISO/IEC 14763-2 (until
ISO/IEC 14763-2 is published, relevant information can be found in ISO/IEC TR 14763-2),
comply with the channel performance requirements of Clause 6.

7.2.1 General

Replace, in ISO/IEC 11801:2002, the first paragraph by the following:

Balanced components referenced in Clauses 9 and 10 are defined in terms of impedancerand
category. In the reference implementations of this clause, the components used in' gach
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a) Interconnect - TO Model

—9—

Ch

annel = 100 m max.

b) Crossconnect - TO Model

Channel =

< >
Fixed horizontal cable‘|
il Ll
FD
EQP [cl  —]c] cl— cl] TE
L T TO \J
Equipment Work area
cord cord

= connection

100 m max.

A

FD

Equipment

cord Ju

Patcprcord
er

Fixed horizontal cable

c) Intercornect

100 m max.

<><\

orlzontal cable

TO
CP Work area
cable cord
= connection
d) Crossconnect - CP - TO Model
P Channel = 100 m max.
- Ll
Eixed haorizontal cable
d »
l Ll
FD
EQP c c TE
CP TO
Equipment Patch cord/ cp Work area
cord Jumper cable cord
= connection

Figure 12 — Horizontal cabling models
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7.2.2.2 Dimensions
Replace, in Amendment 1:2008, the existing paragraph before Table 31 by the following:

Table 31 contains the length assumptions of the mathematical model used to validate channel
performance using components of Clauses 9, 10 and 13. They do not represent absolute
restrictions on the implementation of channels and permanent links, but may be used for
guidance in reference implementations.

Table 313

Replace, in Amendment 1:2008, the table title by the following:

Table 31 — Length assumptions used in the mathematical balanced

horizontal cabling

Add, in Amendment 1:2008, the following text before Table 32:

cables, patch cords, jumpers and equipment cord ith di i ion loss, the length of
s shown in Table 32.

Replace, in Amendment 1:2008, Table :
(Note that Table 21 in ISO/IEC 11801, eplaced and renumbered by Amend-
ment 1:2008 as Table 32.)

Table 3 Horizen length equations

(N
\ Implementation equation
Model < > Figur< é?iss\D/ Class E and E, Class F and Fa
Interconnect - TO ( \% \/Q\@—FX H=107-3%-FX H=107-2%-FX
Cross-connect-TO(\ M) H} 107 - FX H=106-3%-FX H=106-3%-FX
Interconnect-N \\{ZC H=107-FX-CY | H=106-3%-FX-CY H=106-3%-FX-CY
Cross-con%%:t\CP -‘& 12}}\/ H=105-FX-CY | H=105-3%-FX-CY H=105-3%-FX-CY

of the ixed horizontal cable (m)
combined of patch“Cords/jumpers, equipment and work area cords (m)
the length\of the™CP gable (m)

the ratio-of cord cable insertion loss (dB/m) to fixed horizontal cable insertion loss (dB/m)

< X O M T

the'ratio of CP cable insertion loss (dB/m) to fixed horizontal cable insertion loss (dB/m)

NO@OTE/ For operating temperatures above 20 °C, H should be reduced by 0,2 % per °C for screened cables; 0,4 %
per°C (20 °C to 40 °C) and 0,6 % per °C (>40 °C to 60 °C) for unscreened cables.

a

This length reduction is to provide an allocated margin to accommodate insertion loss deviation.

Move, in Amendment 1:2008, after Table 32 the following text above the bulleted list:

For the purpose of calculation in Table 32 it is assumed that:

3 Refers to Table 31 as added by Amendment 1 and not Table 31 (renumbered as Table 42 by Amend-
ment 1:2008) in ISO/IEC 11801:2002.
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7.2.3.2 Dimensions

Replace, in ISO/IEC 11801:2002, the last sentence of the first paragraph by the following:
This represents the maximum configuration for a Class D, E, E,, F or F, backbone channel.

Replace, in ISO/IEC 11801:2002, the existing Figure 13 of by the following:

Channel

A
h 4

Backbone cable

) »

FD or BD BD or CD
\
EQP C C EOP

Equipment Patch cord/ Patch cord/  Equipment
cord Jumper cable Jumper cable bl

EQP = equipment; C = connection (mated pair)

Figure 13 — Backbo

(Note that Table 22 i

ment 1:2008 as Tigle
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Table 33 — Backbone channel length equations

Implementation equations
Component | Class Class B Class C Class D Class E Class E Class F Class F
Category A A A
B = B = B =
5 2 000 - - - -
250 - FX | 170 - FX | 105 - FX
B = B = B = B =
6 2 000 b - - -
260 - FX | 185 -FX | 111 - FX | 105-3"-FX
B = B = B = B = B=
6, 2 000 b b = —
260 - FX | 189 - FX | 114 -FX |108-3"-FX | 105-3"-FX
B = B = B = B = B= \\ =
7 2 000 b b -
260 -FX | 190 - FX | 115-FX |109-3"-FX | 107-3"- X\{ - 3%G
B = B = B = B = = — B =
N 2 000 b b b b
260 - FX | 192 -FX | 117 -FX |111-3"-FX 1}Q— -FX 05% 3” = 110-3"-FX

B the maximum length of the backbone cable (m) \\>

F combined length of patch cords/jumpers and equipment cordsAm)

X theratio of cord cable insertion loss (dB/m) to backbone cahle i@ion |

A\
ections than @e mogdel shown in Figure 13, the fixed
or indreaség~(where er connections exist) by 2 m per
, 7 and 7, cables. Additionally, the

cable length is reduced (where more connec
connection for Category 5 cables and 1 m per

NOTE 2 For operating temperatures above 20 °C, B uceg by 0,2 % per °C for screened cables; 0,4 %
per °C (20 °C to 40 °C) and 0, BW °C (>40 °G to °“CKfor unscreened cables.

a  Applications limited by propa tion\delay or Wt be supported if channel lengths exceed 100 m.
b This length reduction is fo ov' an all ’margi ccommodate insertion loss deviation.

8.1 General

Class OF=300 channels support applications over the cabled optical fibre Categories
referenced in Clause 9 to a minimum of 300 m

Class OF-500 channels support appllcatlons over the cabled optical fibre Categories

referenced T Ctause 9 toa o of 580

Class OF-2 000 channels support applications over the cabled optical fibre Categories
referenced in Clause 9 to a minimum of 2 000 m

Optical fibre cabling channels shall be comprised of components that comply with Clauses 9
and 10. These clauses specify physical construction (core/cladding diameter and numerical
aperture) and transmission performance. Within the reference implementations of this clause,
the cabled optical fibres used in each cabling channel shall be of the same specification.
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8.2 Component choice

Replace, in ISO/IEC 11801:2002, the existing first paragraph by the following:

The selection of optical fibre components shall take into account the initial class of
applications to be supported, and the required channel lengths, and should take into account
any predicted changes to the class of applications to be supported during the expected life of
the cabling.

8.3 Channel attenuation

Replace, in ISO/IEC 11801:2002, the existing last sentence of the first paragraph by the
following:

the sum of the specified attenuation values for the components at
attenuation of a length of cabled optical fibre is calculated fron
multiplied by its length).

8.4 Channel topology

Replace, in ISO/IEC 11801:2002, the existing first $
following:
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a) “Patched” combined channel

< |
- L
Channel ) .
Fixed horizontal
P Backbone cable cable
hl Lt
BD FD|
EQP C c TE
CP TO
Equinment Patch cord/ Patch-cordl cn \Wotk-area
cord Jumper jumper cable cord
EQP c @—U—@ Cc TE
TO

Fixed horizontal
cable

= connection

b) “Spliced” combined channel

i

|
Channel
Backbone cable Fixpd/hgri%@al bl
< pt—
BD FD u
EQP c B,\ /\ c TE
Elerec Aol oo
Equipment  Patch cord/ CcP Work area
cable Jumper cable cord
EQP C > 6) C TE
NN TO
) J
ixed horizontal cable _ N
P N = connection
= splice
c) “Direct” combined chaginel
#I
\/ Channel
(\ Backbone/fixed horizontal cable J
Ll
N N ! FD i
: : C TE
! H CP TO
aith cord/ : i CcP Work area
cable Jumper ! ‘ cable cord
EQP C : : C TE
i ! TO
Backbone/fixed horizontal cable o
< - [C] = connection

Figure 14 — Combined backbone/horizontal channels

8.5 Propagation delay

Replace, in ISO/IEC 11801:2002, the existing text of this subclause by the following:
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For some applications, knowledge of the delay of optical fibre cabling channels is important.
This ensures compliance with end-to-end delay requirements of complex networks consisting
of multiple cascaded channels. For this reason, it is important to know the lengths of the
optical fibre cabling channels. It is possible to calculate propagation delay based on cable
performance (see Clause 9).

9.1 General

Replace, in ISO/IEC 11801:2002, the existing first paragraph by the following:

This clause specifies the minimum cable performance requirements for the reference
implementations in Clause 7. The requirements in this clause are specified at a temperature
of 20 °C. They include:

9.2 Balanced cables

9.2.1 Basic performance requirements

9.2.1 Performance for balanced cables

Replace, in ISO/IEC 11801:2002, Table 24 (ren
by the following new title and Table 35:

by Amendment 1:2008)

Table 35 — Perfoxma

IEC 61156-2, Sectlonal specmcat mingico mmetrical pair/quad cables for digital
third edition 2 |cat|})rr:~\ izontal rlng
IEC 61156-3, ectl al\a&ecmcatlo multlcor and symmetrical pair/quad cables for digital
third edition & mu 'cationNor wiripg

IEC 61156-4 ectiona cific tIO for Iticore and symmetrical pair/quad cables for digital
third edition & mmuni€atio er les

IEC 61156-5 tricalpaj Wables for digital communications with transmission
second edition @ /\ characterstics u 000 MHz — Part 5: Horizontal wiring

IEC 61156-6 \W\{ |ca\pa_|w{uad cables for digital communications with transmission
h

third edition & aracteristics up to 1 000 MHz — Part 6: Work area wiring

a2 In prepa/[,a\o}\see C

9.2.2.3 Meanscharacteristic impedance

Replace, A ISO/IET 11801:2002, the title and the text of the entire subclause by the
following:

92123 Characteristic impedance

Refer to 6.3.10 of TEC 61156-5:2009, measured according to 6.3.10.1.1 of [EC 61156-1:2007,
on a standard length of 100 m. The nominal impedance shall be 100 Q.

Alternative test methodologies that have been shown to correlate with these requirements
may also be used.

9.2.2.4 Attenuation

Replace, in ISO/IEC 11801:2002, the first paragraph by the following:
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For the attenuation of Category 5 cable the constants specified in 6.3.3.2 of
IEC 61156-5:2009 shall be used. They result in a lower attenuation than given in Table 4 of
6.3.3.1 of IEC 61156-5:2009, for example in 21,3 dB/100 m at 100 MHz.

9.2.2.5 ELFEXT and PS ELFEXT

Replace, in ISO/IEC 11801:2002, the title and text of the entire subclause by the following:

9225 ACR-FandPS ACR-F

9.2.2.5.1 ACR-F

The ACR-F of each pair combination shall meet the requirements derive the equation in

Table 60.
Table 60 — ACR-F for cables <\ x
Minimum ACR-F 2 b \ \>
dB /\

NN

Frequency

MHz Cable cajegery

5 6 E?{ ~ \ 7

1<f<100 | 63,38 -20Ig(f) - f\X\)/ X \ _
1<f<250 - 67,¥2}Ng(f) N\ 8— ( Q F/ -
1<f<500 - \Qs —\ng(f) - _

1<f<600 - F = 94,0 - 20 Ig(f) -

1<f<1000 - \< \ AN - 105,3 - 20 Ig(f)

& ACR-F at frequencies tworresp to Mur d XT values of greater than 70 dB, are

for informationpqnly.
b ACR-F at frequenci corr sp d tocalculated values of greater than 75,0 dB shall
revert t/o/\@nl um reqiirament f y

Tablef\— WF values for cables at key frequencies

Minimum ACR-F
equen dB

< \ Cable category
N 5 6 6, 7 A
\) 63,8 67,8 67,8 75,0 75,0
100 23,8 27,8 27,8 54,0 65,3
250 - 19,8 19,8 46,0 57,3
500 - - 13,8 40,0 51,3
6800 — — — 38 4 49 7
1 000 - - - - 45,3

9.2.2.5.2 PS ACR-F

The PS ACR-F of each pair combination shall meet the requirements derived by the equation
in Table 62.
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Table 62 — PS ACR-F for cables

Minimum PS ACR-F &P

Frequency dB

MHz

Cable category

5 6 6, 7 7

1<f<100 | 60,8-20 lg(f) - - - -

T<7<250 - 64,8 - 201901 = - -

1< <500 - - 64,8 - 20 Ig(f) - -

1< <600 - - - 91,0 - 20 Ig(f)

1<f<1000 - - - - /J\((z,s - N(f)

N
a PS ACR-F at frequencies that correspond to measured PS FEXT val of great tha}\

67 dB, are for information only.
PS ACR-F at frequencies that correspond to calculated valueS{nger arvz2,0\dB

shall revert to a minimum requirement of 72,0 dB.

N
Table 63 — Informative PS ACR-F valuesfo/rca\ S Wncies

Minimurmh PS/AGR-F
Frequency (\ /\
MHz < <Cab|€cate§ory\) )\/
5 o\ 6% 7 7,
#,8 P \M\,s \ 72,0 72,0
}x\s 51,0 62,3
~ \\1}843 43,0 54,3
~10,8 37,0 48,3
- 35,4 46,7
- - 42,3
9.2.2.6 Curreg
Replace, j , the entire text of this subclause by the following:
The minimurs tarrying capacity shall be as indicated in Table 64.

Table 64 — Current carrying capacity for channel

Minimum Operating
current temperature (t)
Ad.c. °C
0,300 T<(Tr - 10)
0,175 (T —10) <t =Tk

Where Tr is the lowest maximum
operating temperature specified for the
components comprising the cabling
subsystem.

Conformance shall be achieved by design.

Refer to ISO/IEC TR 29125 for additional information on current carrying capacity under
different installation conditions.
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9.2.2.7 Coupling attenuation

Replace, in ISO/IEC 11801:2002, the entire text of this subclause by the following:
Screened cables shall meet the requirements of Type Il as described in IEC 61156-5.

9.2.2.8 Transfer impedance

Replace in ISO/IFC 11801:2002, the entire text of this subclause by the following:

Screened cables shall meet the grade 2 transfer impedance requirements as described in
IEC 61156-5.

Insert, after 9.2.2.8, the following new subclause:

9.2.2.9 Unbalance attenuation, near-end

9.3.1 General
Replace, in ISO/IEC 11801:2002, the 4

9.3 Additional crosstalk consideratjoT
9.3.1 Cable sharing

Delete the first paragraph of 9.3:l.

9.3.2 Power s@a
Replace the last seht€

Cables_used in class E, and class F, channels shall meet alien crosstalk requirements for
category/6, and category 7, cables respectively, as specified in IEC 61156-5 and
IEC"61156-6.

O 4 £ s _£.1 Jol
J.4 Uptital 1more Ldures

Replace, in ISO/IEC 11801:2002, the title of this subclause as follows:

4 |EC 61156-5:2002, Multicore and symmetrical pair/quad cables for digital communications — Part 5:
Symmetrical pair/quad cables with transmission characteristics up to 600 MHz — Horizontal floor wiring —
Sectional specification
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9.4 Optical fibre cable (cabled optical fibres)
9.4.1 Optical fibre types

Replace, in ISO/IEC 11801:2002, the title and the entire subclause by the following:

9.4.1 Cabled optical fibre Categories

Six cabled optical fibre Categories are specified to support various classes of applications,

four multimode Categories (OMZI, OMZ, OM3 and OMZ4) and two single-mode Categories (OS1
and 0S2).

Replace, in ISO/IEC 11801:2002, Table 26 (renumbered as Table 37 by dment(1;2008)

by the following:
Table 37 — Cabled optical fibre attenuatieé\ x
Cabled optical fibre attenuation (maxim m)\ \>
dB/km

OM1, OM2 OM3 and

OM4 multimode 0S1 single-moge— | \86\2 inge-mode

Wavelength 850 nm 1 300 nm 1310 nm 1(550(m~7 Nlh‘rm\ }383 nm | 1550 nm
Attenuation 3,5 1,5 1,0 ('\\yo)/ N (}4\ 0,4 0,4
N

9.4.3 Multimode optical fibre cable
Replace, in ISO/IEC 11801:2002, the entiretextard tabl
(Note that Table 27 was repmymbered a Ta

Requirements of multi

a) the cabled 0@
b) the type of fibre]

multimode,~graded-index optical fibre waveguide with nominal 50/125 um core/cladding
diametéryand numerical aperture complying with Ala.2 and Ala.3 optical fibre respectively of
IEC.60793-2-10.

The limits to bhe met for cabled nlnrir‘al fibre transmission performance are Qpprifipd in

Table 37 and Table 38. Attenuation shall be measured in accordance with IEC 60793-1-40.

The optical fibre cable shall meet mechanical and environmental requirements of the relevant
specification of the IEC 60794 series.
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Table 38 — Multimode optical fibre modal bandwidth

Minimum modal bandwidth
MHz x km
Overfilled launch bandwidth Effective modal bandwidth
Wavelength 850 nm 1300 nm 850 nm
Nominal core
Category diameter
HIII
oMm1 50 or 62,5 200 500 Not specified
oM2 50 or 62,5 500 500 Not specified
OoM3 50 1500 500
OoM4 50 3500 500

NOTE Modal bandwidth requirements apply to the optical fibre used to produc e\r
category and are assured by the parameters and test methods specified in IEC 60793-2\10\0pti
only the overfilled launch modal bandwidth may not support some applications(s/pk&jﬁ in

9.4.4 Single-mode optical fibre cables

b) the type of fibre,
c) the physical cable perfgtrance.

as OS2 is achieved using a single-mode, optical
or B6_a, respectively, of IEC 60793-2-50.

b) for the-cut-sff’'wavelength being less than 1 260 nm when measured in accordance
withIEC 60793-1-44.

The-optical fibre cable shall meet mechanical and environmental requirements of the
relevant specification of the IEC 60794 series.

NOTE 2 Channels with a cpnrifind attenuation at 1 383 nm can nnly he created ||cing Bl1 3 orB6 a nlnfir‘nl fibres

NOTE 3 B1.1 optical fibre is not recommended where channels may contain both category OS1 and OS2 cabled
optical fibre.

NOTE 4 B6_a optical fibre is recommended when it is expected that the optical fibre or the cable will have to
support smaller bend radii than 25 mm.

10.1.1 Applicability

Replace, in ISO/IEC 11801:2002, the last sentence of the first paragraph by the following:

5 The second edition is planned to be published in 2010.
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The requirements of the detail specifications for free connectors and fixed connectors
referenced in this clause shall also be met.

10.1.6 Installation practices

Replace, in ISO/IEC 11801:2002, the existing third paragraph by the following:

accordance with ISO/IEC 14763-2 (until ISO/IEC 14763-2 is published, relevant information

can be found in ISO/IEC TR 14763-2).

10.2.1 General requirements

Replace, in ISO/IEC 11801:2002, the entire text by the following:

The following requirements apply to all connecting hardwaxe use electrical
connections with balanced cables that comply with thg rexaent It is
desirable that hardware used to directly terminate ! clements be of the
insulation piercing connection (IPC) type or the in IS nent” connection (IDC)

channel, permanent link, and CP
bse 4, other connecting hardware can

Replace, in ISO/IEC 11809 ) : enumbered as Table 39 by Amendment 1:2008)
by the following:
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Table 39 — Mechanical characteristics of connecting hardware for use
with balanced cabling

Mechanical characteristics Requirement Component or test
standard
Category 5 unscreened | Mating dimensions and gauging IEC 60603-7-2
Category 5 screened Mating dimensions and gauging IEC 60603-7-3
Category 6 unscreened | Mating dimensions and gauging IEC 60603-7-4
a) Physical dimensions | Category 6 screened Mating dimensions and gauging IEC 60603-7-5
(TO only) Category 6, unscreened | Mating dimensions and gauglng IEC 60603-7-41
Category 65 Screened Matmmgdimrernsions andgauygity HEC66603-7-5%
Category 7 screened Mating dimensions and gauging IEC 60603-7-7 "
Category 7, screened Mating dimensions and gauging IEC 60603-7-71-1
Cable termination compatibility
Nominal conductor diameter — mm 0,510 0,652 —
Patching 9 Stranded or solid conductors { z
Cable type Jumpers Stranded or solid conductors =~
Other Solid conductors A N
Nominal diameter of | categories 5 and 6 0,7to1,4b¢ < \>
insulated conductor -
b) | mm Categories 6,, 7, and 7, 0,7t0 1,6 b'V\
Number of Telecommunications 8 s . . .
conductors outlet AN Vislal inspection
Other >2 xn (n="HK2, 3\\1 0
Cable outer diameter | Outlet m \
mm Free connector (plug) -
Means to connect screen E)Aeer(f:hfm(&ppj /énwro entah./| Annex C and Clause 11
Mechanical operation (durability)
o Non-reusable IDC\_ \ \1 \/ ) IEC 60352-3 or IEC 60352-44
(C(:";‘/té'l‘;;)erm'”a“on Reusable IDC >>q J IEC 60352-3 or IEC 603524
Non-reusable IPC /A 1 IEC 60352-6
c) | Jumper termination (cycles) Z\ZQO 9 IEC 60352-3 or IEC 60352-¢
IEC 60603-7 (unscreened)
TO-type interface (cycles)<\ (\\ Q B >750 or
N\ IEC 60603-7-1 (screened)
Other connections ) >200 Annex C
@ It is not required that cohne hardwake & compatible with cables outside of this range. However, when cablgs
with conductor djgmweter igh as 0,8 mm are used, special care shall be taken to ensufe
compatibility witf
b Use of the free conrécto in/Series |IEC 60603-7 is typically limited to cables having insulatgqd
conductor diamete
¢ It is not required that cQnnecting be compatible with cables outside of this range. However, when cablgs
with insulated i as high as 1,6 mm are used, special care shall be taken to ensure compatibilify
with connecting hal PN ey connect
4 Free cghneecto all be compatible with the solid or stranded cable selected for work area or equipment
cords
€ Applicable o
f1f it is intehded to™use/screened cabling, care should be taken that the connector is designed to terminate tHe
screen,~There may be a difference between connectors designed to terminate balanced cables with overdll
screens‘only, as opposed to cables having both individually screened elements and an overall screen (sge
ANNEX E).
9 _ This durability requirement is only applicable to connections designed to administer cabling system changes (i.g.,
at a distributor).
M MSTaltatons where other Tactors, SUch as BCT applications (3ee TSO/EC I5018), Take preference over The

backward compatibility offered with |IEC 60603-7-7 and |EC 60603-7-71, the interface specified in
IEC 61076-3-104 may be used.

If backwards compatibility is not required, the free connector (plug) specified in IEC 61076-3-110 may be used.

10.2.4.1 General

Replace, in ISO/IEC 11801:2002, the first paragraph by the following:

Connecting hardware intended for use with balanced cabling shall meet the following
performance requirements. Connecting hardware shall be tested with terminations and test
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leads that match the nominal characteristic impedance of the types of cable that they are
intended to terminate (see 9.2).

10.2.4.2 Telecommunications outlets

Replace, in ISO/IEC 11801:2002, Table 29 (renumbered as Table 40 by Amendment 1:2008)
by the following:

Table 40

Electrical characteristics of the

telecommunications outlet Component or. tést

standard
Interface type Frequency range

MHz
Category 5 unscreened d.c., 1to 100 All /\ “E\GO&&%—?-Z
Category 5 screened d.c., 1to 100 All IE‘C\E%G\O}h-s
Category 6 unscreened d.c., 1to 250 All < \ \ \N:\C @603-7-4
Category 6 screened d.c., 1to 250 (6\\ \ i IEC 60603-7-5

Category 6, unscreened d.c., 1 to 500 /\@\\ \ \/EC 60603-7-41

Category 6, screened d.c., 1to 500 / /\AII IEC 60603-7-51
Category 7 screened d.c., 1 to 600 f\\) /AI/\ IEC 60603-7-7 2
Category 7, screened d.c., 1to @0 N\ % ( A(U\) ‘\/ IEC 60603-7-71 2
2 In installations where other factors, such as\BCT “applications (see ISO/IEZC 15018), take preference over the
backward compatibility offered with IEC 60603<7-7, theNintértace specified in IEC 61076-3-104 may also be
used.
R
10.2.4.3 Connecting har distri ors and consolidation points
Replace, in ISO/IEC : ? e.first paxagraph by the following:
Connecting hard rs'and consolidation points of a given category shall
meet the correspg ] P ancg” requirements specified in the following tables
irrespective of the interface uged. All two-piece connections that are not covered by
10.2.4.2 shall ' - metChanical and environmental performance requirements
specified in Anne eened and screened connectors. All electrical requirements
shall be ér mechanical and environmental performance testing, as

Add, in ISO/IE
(Note thatdables

1801:2002, the following new paragraph, after the first paragraph:

and 33 were renumbered as Tables 43 and 44 by Amendment 1:2008.)

If the €P’link portion of a Class F, 3 connector permanent link (PL3 in Figure A.1) uses cable
in, @accordance with IEC 61156-5, the connecting hardware at the CP requires NEXT and
PSNEXT performance that is 6 dB better than the Category 7, requirements specified in

e el lal A0 (W 1ol A4
I'dile 45 dllU TdUlc 44.

Replace, in ISO/IEC 11801:2002, Table 30 (renumbered as Table 41 by Amendment 1:2008)
by the following:
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Table 41 — Return loss for connector

Minimum return loss 2

Frequency dB

MHz Connector category Test standard

5 6 6, 7 N

1<f<100 |60 -20Ig(f) - - - -
1<f<250 - 64 — 20 Ig(f) - - -
1<f<500 - - 68 — 20 lg(f) - - IEC 60512-25-5
1<f<600 - - - 68 — 20 Ig(f) - /
1<f<1000 - - - - 68—20Ig
a8 Return loss at frequencies that correspond to calculated values of greater 30,0 §B aII r

to a minimum requirement of 30,0 dB.
b

Calculated values below 10,0 dB revert to a 10,0 dB plateau.

Insert, in ISO/IEC 11801:2002, between Tables 30 and 31(en e as bles 41 and 42,
by Amendment 1:2008) the following new Table 65:

Table 65 — Informative return SsS va es @tor t key frequencies
>XW\\<\ turn\lQi/
Frequency as

MHz ne\u{ ategory

5 7 A
N

1 f 30,0 (\3&@\ Jo,o 30,0 30,0
108 20, 24,0 \ 28,0 28,0 28,0

§\5\0) —\ }6\0 20,0 20,0 20,0

500/\< \ /\\/ 14,0 14,0 14,0

6@ \ \ — — 12,4 12,4

Tl NSNS - - - [ e
N

Replace, in |
by the following:

MHEC 41801:2002, Table 31 (renumbered as Table 42 by Amendment 1:2008)
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Table 42 — Insertion loss for connector

Maximum insertion loss 2

Frequency dB

MHz Test standard

Connector category

5 6 6, 7 7a

1<f<100 004y f|  _ - - -

1<f<250 - | 002yt - - _

1<f<500 - - o,ozﬁ _ _ IEC 60512°25-2

1<f<600 | - - - 002yt - >
1<f<1000| - - - - 0,02 f

Insertion loss at frequencies that correspond to calculafed\values f\s t
0,1 dB shall revert to a requirement of 0,1 dB maxim x

(ras Tables 42 and 43

a

Insert, in ISO/IEC 11801:2002, between Tables 31 and

by Amendment 1:2008) the following new Table

Table 66 — Informative insertio lues for-eonnegtor at key frequencies
Mamen loss
Freque
MH ( category

N e o\ A
< &l: \10 \0\103 0,10 0,10 0,10

%Q O,A})\ \%% 0,20 0,20 0,20
,\& 2\&\ \/\ 0,32 0,32 0,32 0,32
A\ b

e - 0,45 0,45 0,45
\s\oo \ - - - 0,49 0,49
Ny OBQ - - - - 0,63

Replace, in JSO/IEC-11801:2002, Table 32 ( renumbered as Table 43 by Amendment 1:2008)
by the fallowing:
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Table 43 — Near end crosstalk (NEXT) for connector

Minimum NEXT 2
Frequency dB Test
MHz Connector category standard
5 6 6, 7 7,

1<f<100 |83 - 20 lg(f) - - - _ .

T<T<250 = 9T—20TG0 | 94— 20Ta( = = N
250 < f £ 500 - - 46,04 — 30 Ig(f/250) - - %

1<f<600 - - - 102,4-151g(f) |  116,3 —20 Ig(f) %
600 < f < 1 000 - - - - 60,73 -(40 Ig(f%@) =

A)
a8 NEXT at frequencies that correspond to calculated values of greater than 75,0 d all re\ert\tosaminimum
requirement of 75,0 dB.

Insert, in ISO/IEC 11801:2002, between Tables 32 and 33 (re Tables 43 and 44

by Amendment 1:2008) the following new Table 67:

Table 67 — Informative NEXT values for gonnector

AT >

MHz E‘o{]\@to\ateg}oq_/
S :

6
1 78,0 K:?,O \ >‘S\\O 75,0 75,0

100 43,0 ( \5{\@\ ) &4 72,4 75,0
[\ N Nsb\ __Jeo 66,4 68,3
500N \ -\ A 37,0 61,9 62,3
N

_ \ \ - 60,7 60,7
1 oog\Q - J\\/ - - 51,9

equencies

Replace, j CX1801:2002, Table 33 (renumbered as Table 44 by Amendment 1:2008)
by the f N

44 5 Power sum near end crosstalk (PS NEXT) for connector
(for information only)

Minimum PS NEXT 2
Fregquency dB Test
MHz Connector category standard
5 6 6, 7 N

1<f<100 80 - 20 Ig(f) - - - _ .

1<f<250 - 90 - 20 Ig(f) 90 - 20 Ig(f) - - ﬂ
250 < f < 500 - - 42,04 - 30 Ig(f /250) - - g

1<f<600 - - - 99,4 - 15 Ig(fy | 113,3 - 20 Ig(f) 8
600 < f < 1 000 - - - - 57,73 - 40 Ig(f /600) =

a PS NEXT at frequencies that correspond to calculated values of greater than 72,0 dB shall revert to a minimum
requirement of 72,0 dB.
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Insert, in ISO/IEC 11801:2002, between Tables 33 and 34 (renumbered as Tables 44 and 45
by Amendment 1:2008) the following new Table 68.

Replace, in ISO/IEC 11801:2002, Table 34 (renumbére
by the following:

Table 68 — Informative PS NEXT values for connector at key frequencies
Minimum PS NEXT
Frequency dB
MHz Connector category
5 6 6, 7 A
1 72,0 72,0 72,0 72,0 72,0
100 40,0 50,0 50,0 69,4 120
250 - 42,0 42,0 63,4 \\ 65\,8\
500 - - 33,0 58,9\ \B&\s
600 - - - 57,}\ 3\7\7
1000 - - - < - \ \{s,sb
N

ble45 by, Amendment 1:2008)

Table 45 — Far efRd ¢ talk (FEX )ch nector

Frequency

@A

nect rc tego

Test standard

MHz (

5 N }‘ ~] 8%, ) 7 7,
1<f<100 | 751-20 |g&f) \ \ \\ - -
1<f<250 < -> < 83,1/\—20 B N N\ - -
1<f<500 - \/\ 83,1 - 20 1g(f) - - IEC 60512-25-1
1<f<600 <—\ \ ) - 90 - 15 Ig(f) -
1<f<1000 \ \ \ - - 103,9 - 20 Ig(f)

a

b

FEXT
requifeme 7

rence between FEXT and ACR-F is minimal. connector FEXT

re used to model ACR-F performance for links and channels.

For conmhector
requirements

Therefore,

Insert, MISO/IEC 11801:2002, between Tables 34 and 35 (renumbered as Tables 45 and 46
by Amiendment 1:2008) the following new Table 69.
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Table 69 — Informative FEXT values for connector at key frequencies

Minimum FEXT
Frequency d8
MHz Connector category
5 6 6, 7 A

1 75,0 75,0 75,0 75,0 75,0
100 35,1 43,1 43,1 60,0 63,9
250 - 35,1 35,1 54,0 55,9
500 - - 29,1 49,5 /49,{
600 - - - 48,3 /\& 48,3
1 000 - - - - /\ &9

Replace, in ISO/IEC 11801:2002, Table 35 (renumbered b by* Amendment 1:2008)

by the following:

Table 46 — Power sum far end crosstalk FEXT) nnector

(for inform/a\GJ\&

Frequency d

hrnegrocaieon_>
GA\ 7

Test standard

5 N A
1<f<100 | 72.1-20lg() N- . - - -
1<f< 250 -[ /\9\6,\1\-20 ® > - -
1<f<500 < \; } { N 80,0,/20 Ig() - - IEC 60512-25-1

1<f<600 </\ \_\/\ 87 - 15 Ig(f) -
1<f<1000 (\ - > - - 100,9 - 20 Ig(f)

enieof 72,0 dB.

th
u?v?nwts ake used to model PS ACR-F performance for links and channels.

a PS FEXT uencies that\correspond to calculated values of greater than 72,0 dB shall revert to a

dference between PS FEXT and PS ACR-F is minimal. Therefore, connector

N
Insert, in ISQ/IE 1301:2002, between Tables 35 and 36 (renumbered as Tables 45 and 46

by Amendment 1:2008) the following new Table 70.
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Table 70 — Informative PS FEXT values for connector at key frequencies

Minimum PS FEXT
Frequency d8
MHz Connector category
5 6 6, 7 A

1 72,0 72,0 72,0 72,0 72,0
100 32,1 40,1 40,1 57,0 60,9
250 - 32,1 32,1 51,0 52,9
500 - - 26,1 46,5 46,9
600 - - - 45,3 ( LN
1 000 - - - ,9

Replace, in ISO/IEC 11801:2002, Table 36 (renumbered as T ySAmendment 1:2008)
by the following:
Table 47 — Input to outp resi

Maximum input togoKbﬁxres
Frequency %\ %{\\&\ &\ \ )\/ Test standard
onn category.

5

IEC 60512-2-1
Test 2a

Replace, in ISO/IEC 18801:2002, T Wed as Table 48 by Amendment 1:2008)

by the following:

d.c. 200 20 OO 200

output resistance unbalance

Wt to output resistance unbalance
mQ

requen > Connector category Test standard

< N \5 6 6, 7 74

ﬁ. \ 50 50 50 50 50 IEC 60512-2-1

Test 2a

Replace;in ISO/IEC 11801:2002, Table 38 (renumbered as Table 49 by Amendment 1:2008)
by thexfollowing:

Table 49 — Current carrying capacity

Minimum current carrying capacity P

Frequency Connector category Test standard
5 6 6, 7 A
d.c. 0,75 0,75 0,75 0,75 0,75 IEC 60512-5-2
Test 5b

a2 Applicable for an ambient temperature of 60 °C.

b Applicable to each conductor including the screen, if present.
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Replace, in ISO/IEC 11801:2002, Table 39 (renumbered as Table 50 by Amendment 1:2008)
by the following:

Table 50 — Propagation delay

Maximum propagation delay
ns
Freﬁﬂt:_'ezncy Connector category Test standard
5 6 6, 7 A
1<f<100 2,5 - - - -
1<f<250 - 2,5 - - -
1<f<500 - - 2,5 - - IEC_60512-254
1<f<600 - - - 2,5 -
1<f<1000 - - - - 2,5 /\ x>
This parameter shall be met by design. ( \ \>

Replace, in ISO/IEC 11801:2002, Table 40 (renumb
by the following:

Amendment 1:2008)

Table 5h—"Nelay skew

Méximum dw>
Frequency (-}:E)a >/
ohnec g

MHz \g categor

Test standard

s T 2
1<f<100 k \{is\ \ \_ _ _
1< %2?) - < \%25 - - -
1<f S/S\@é W 1,25 - - IEC 60512-25-4
1< f{G(}&K \ ]7 - 1,25 -

M\o\oo - - - - 1,25
Th\l‘s\paqu\ﬁer é&{all Met by design.

SN

IEC 11801:2002, Table 41 (renumbered as Table 52 by Amendment 1:2008)

Replace, in |
by the following:
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Table 52 — Transverse conversion loss (TCL)

Minimum transverse conversion loss (TCL)?2
dB
Frequency
MHz Connector category Test standard
5 6 6, 7 7a
1<f<100 66 - 20 Ig(f) - - - -
T T 250 = 68 = 20 1g(T) = = =
ITU-T
1 <f<500 - - 68 - 20 Ig(f) - - Recommendation
0.9
1<f<600 - - - 68 - 20 Ig(f) -
1<f<1000 - - - - 68 - 20 |g(f)
A)
a8  TCL at frequencies that correspond to calculated values of greater than 50,0 shall feverttora minimum
requirement of 50,0 dB.

Insert, in ISO/IEC 11801:2002, after Table 41 (renumbered

2008), the following new Tables 71, 72, and 73:

s Ta 52b
Table 71 — Informative TCL values for mr\ key fhequencies
)

Anrendment 1:

Minimum tra%&@ﬁ%si(ﬁ\los\ﬁrcu
B
Frequency N
MHz \Q&wect&caté@ry )
5 /@A 6 7 7,
1 50,0 %0,0 (\ \5{)\,K 50,0 50,0
100 éﬁ,\\ Zé\{) \) 28, 28,0 28,0
250 |\ \ N 20\ 0 20,0 20,0
~
500 L = \\ 14,0 14,0 14,0
6@ > 2 - < - - 12,4 12,4
1000 \/\ -) - - 8,0

@RW% conversion transfer loss (TCTL)

& Nﬂi imsterse conversion transfer loss (TCTL) 2
dB
A
Fregden \ > Test standard
Connector category
6 6, 7 7a
1< f<d00 66\\20/Ig(f) - - - -
1 £Hhs250 - 68 - 20 lg(f) - - - ITU-T
Recommendation
1. <f <500 - - 68 - 20 Ig(f) - - 0.9
1<f<600 - - - 68 - 20 Ig(f) -
1<f<1000 - - - - 68 - 20 Ig(f)

8  TCTL at frequencies that correspond to calculated values of greater than 50,0 dB shall revert to a
minimum requirement of 50,0 dB.
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Table 73 — Informative TCTL values for connector at key frequencies

Minimum transverse conversion loss (TCTL)
Frequency a8
MHz Connector category
5 6 6, 7 A
1 50,0 50,0 50,0 50,0 50,0
100 26.0 28.0 28.0 28.0 28.0
250 - 20,0 20,0 20,0 20,0
500 - - 14,0 14,0 14,0
600 - - - 12,4 12,
1 000 - - - - /\\ 8&

Replace, in ISO/IEC 11801:2002, Table 42 (renumbered as Ta
by the following:

Table 53 — Transfer impedance (screene

Maximum transfer imped
2 N\
A
Freﬁﬂlﬁezncy mecto tegbry ( () I\) Test standard
5 6 6x 7\ / 74
1<f<10 0,1 0.3 0,103~ 0,1?‘% 0,\05\1‘ 03 | 0,05f03 | |EC 60512-26-100
10 < f < 80 0,02 f 0,02 f\ Wf \o\(y>f 0,01 f Test 26e

Insert, in ISO/IE
2008), the follow
ative transfer impedance values
nectors only) at key frequencies

| Maximum transfer impedance
Q
F uency
Connector category
5 6 6, 7 N
1 0,10 0,10 0,10 0,05 0,05
10 0,20 0,20 0,20 0,10 0,10
80 1,60 1,60 1,60 0,80 0,80

Table 75 — Coupling attenuation (screened connectors only)

Minimum coupling attenuation

dB
Frequency
MHz Connector category Test standard
5 6 6, 7 N
30 <f<100 >45,0 >45,0 >45,0 >45,0 >45,0 IEC 62153-4-12
100 < f < NOTE - 85-20 Ig(f) | 85-20 Ig(f) | 85-20 Ig(f) | 85-20 Ig(f)

NOTE Coupling attenuation is measured to 1 000 MHz but the

frequency of the Category under test.

limit applies to the upper
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Table 76 — Informative coupling attenuation values
(screened connectors only) at key frequencies

Minimum coupling attenuation
dB
Frequency

MHz Connector category

5 6 6, 7 N
30 45,0 45,0 45,0 45,0 45,0
100 45,0 45,0 45,0 45,0 45,0
250 - 37,0 37,0 37,0 37,0
500 - - 31,0 31,0 mo
600 - - - 29,4 { 29,4

1000 - - - - /\ Q%‘@\
0

Replace, in ISO/IEC 11801:2002, Tables 43 and 44 (renumbered
Amendment 1:2008) by the following:

les\54 and 55 by

Table 54 — Insulation fesista

g,

z
i
;K
3
C#
S

Frequency C})ﬂne& ategdey \ / Test standard
7

5 Gﬁ 6

% \/ IEC 60512-3-1
Test 3a,
dc. Q\( 0 9 >OO 100 Method C

) 500 V d.c.

SN S

Minimum voltage proof

\Y
Electrical characteristic Rreguen Test standard
Connector category
5 6 6, 7 7a

Conductor Mor \> d.c. 1 000 1 000 1 000 1 000 1 000

IEC 60512-4-1

Test 4a

Conductor to (eshy d.c. 1500 | 1500 1500 | 1500 1500
(and screensif\present)

Insert, in ISO/IEC 11801:2002, after Table 44 (renumbered as Table 55 by Amendment 1:
2008), the following new Tables 77, 78, 79, and 80:
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Table 77 — Power sum alien near end crosstalk (PS ANEXT)

Minimum power sum alien near end crosstalk
(PS ANEXT) 2
dB
Freguency Test standard
MHz
Connector category
64 A
1<f<500 110,5 - 20Ig(f) -
IEC 60512.25.0
1<f<1000 - 125,5 - 20Ig(f)

a PS ANEXT at frequencies that correspond to calculated values of greater than
72,0 dB shall revert to a minimum requirement of 72,0 dB.

Table 78 — Informative PS ANEXT values at key frequenci
A\

Minimum power sum alien near end crosstalk
(PS ANEXT)
Frequency dB

MHz

Connector catem \\

6, AN

1 72,0 / ~ \Q,o >

100 70,5 f\ )/ /\72}>\

w0 | s (| e/
ACENNI A

500

1 000 65,5

Table 7X- Poawgr su \\XQ ngPcrosstalk (PS AFEXT)
ar end crosstalk
% A XT) ab
Fr y Test standard

ctor category

) \»’? “
AXIRS0 07 =20 Ig(f) _
N<rrpgo) N - 27 - 20190) IEC 60512-25-9

frequencies that correspond to calculated values of greater than
revert to a minimum requirement of 72,0 dB.

performance for links and channels.

Table 80 — Informative PS AFEXT values at key frequencies

MiniRum-powetsumalienfarenderosstal
(PS AFEXT)
Frequency dB

MHz Connector category
64 A
1 72,0 72,0
100 67,0 72,0
250 59,0 72,0
500 53,0 68,0
1 000 - 62,0
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10.2.5 Telecommunications outlet requirements

Replace, in ISO/IEC 11801:2002, the title and the entire text including Figure 15 and Table 45
(renumbered as Table 56 by Amendment 1:2008) by the following:

10.2.5 TO requirements

For all cabling classes, each horizontal balanced cable shall be terminated at the
telecommunications outlet with an unkeyed fixed connector (jack) that meets the

specifications of 10.2.3 and 10.2.4. Pin and pair grouping assignments shall be as shown in

NEATR
I Y Y Y X

Figures 15, 18 or 19.

8

@ TR ERER

NOTE 1 Pin designations 1, 2, 3', 4', 5', 6', 7 and 8 are used for Categories 7 and 7. and correspond to pin
designations 1, 2, 3, 4, 5, 6, 7 and 8 for categories 5, 6, and 64

NOTE 2 Figure 18 shows front view of fixed connector (jack), not to scale.

Figure 18 — Pin grouping and pair assignment for the IEC 60603-7 series
interface for Categories 7 and 7,
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pair rearrangement is used at
e outlet terminations shall be clearly

Free and fixed connecto j hat are intermateable shall be backward

egories. Backward compatibility means that
the mated connegtions connectors (plugs and jacks) from different
categories shall
for a matrix of “kacky
performance that is fe

ckward compatible mated free and fixed connector
bplug and jack) performance

\ Fixed connector (jack) performance at the TO

\> Category 5 Category 6 Category 6, Category 7 Category 7,

Category 5 Category 5 Category 5 Category 5 Category 5 Category 5
E
o Category 6 Category 5 Category 6 Category 6 Category 6 Category 6
3
3 Category 6, Category 5 Category 6 Category 6, Category 6, Category 6,
=
o
g Category 7 Category 5 Category 6 Category 6 Category 7 Category 7
(O]
L

Category 7, Category 5 Category 6 Category 6, Category 7

NOTE 1 When two physically similar cabling links are used in the same installation, special precautions are
required to ensure that they are properly identified at the telecommunications outlet. Examples of when such
identification is necessary would include different performance classes or cables with different nominal impedance.
See also Clause 12.
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NOTE 2 For proper connectivity, care is needed to ensure that pairs are terminated consistently at the
telecommunications outlet and floor distributor. If pairs are terminated on different positions at the two ends of a
link, although DC continuity may be maintained, through connectivity will be lost. See Clause 12 for cabling system
administration.

10.3.1 General requirements

Replace, in ISO/IEC 11801:2002, the existing NOTE by the following paragraph:

Optical fibre adapters and connectors should be protected from dust and other contaminants;
specifically while they are in an unmated state. End faces of connectors shall be inspeeted
according to ISO/IEC 14763-3 and subsequently cleaned when necessary, prior~to
connection.

10.3.2 Marking and colour coding

Replace, in ISO/IEC 11801:2002, the entire text by the following;

Consistent coding of connectors and adapters, for exa ould be used to

identify connections between:
o different cabled multimode optical fibre types;

e incompatible single-mode connecting hardwa connectors with PC ferrules

ons may be used to ensure that

Beige or black
Blue
Green

Replace, in |
by the following:

1801:2002, Table 46 (renumbered as Table 57 by Amendment 1:2008)

6 |EC 60874-14, Connectors for optical fibres and cables — Part 14: Sectional specification for fibre optic
connector — Type SC. This publication has been withdrawn in 2002, but can still be ordered if needed.
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Table 57 — Mechanical and optical characteristics of optical fibre connecting hardware

Mechanical and optical characteristics Requirement Component or test

standard
a) Physical dlmen3|ons_ _ . Matln_g dimensions and IEC 61754-20, interface 5
(only at telecommunications outlet) gauging
Cable termination compatibility
Nominal cladding diameter IEC 60793-2, Clause 5
125 LA Al d29 9 (D1
T o, o ant oz (o L)
b) Nominal buffer diameter

- IEC 60794-2, 6.1
mm

Cable outer diameter _ IE(L/ESN' 6%
mm

- . N
0) (ll/lyec?(:l:mcal endurance (durability) S500 /\\QC 6@@%—2
Mated pair transmission performance \ \/

100% < 0,75 d \ \)

Maximum insertion loss P | Other 95% < 650 d X IEC 61300-3-34

dy |dB 50/90/3\0,3§

Splice ( @\,;3 )Ec 61073-1

Minimum return loss Multimode (\\//{O /\ \

4B . \y N IEC 61300-3-6
Smgle-mode« < < %5 )\/

a See 10.3.4.

b Insertion loss of splices and connectors shafl be met with\the referenced test method where the optical source
produces a controlled launch condition. The\required>aetri fy the source is encircled flux. The
required launch condition is ified j C §1300 Nd shall bé based on LED. Under filling sources such as
lasers will produce lower inSertiorNogs valu

N

10.3.4 Telecomiuni
Replace, in ISO ) 3 jtle and the entire text of this subclause by the

following:

10.3.4 TO«

The opti€al the work area shall be connected to horizontal cabling at the TO
with a dup éctor that complies with IEC 61754-20.

Networks having anvhstalled base of IEC 60874-19-1 (SC-D) connectors and adapters may
remain with' the SC-D connector and adaptor for both existing and future additions to their
optical'fibre network. (For mating dimensions and gauging of multimode, see IEC 60874-19-3,
and-of single-mode, see IEC 60874-19-2.)

T LL=A I

I ' L £ + <l T 11 P H + £
e UpPtLaAr moTT LUTITICLTUT UoTU dt U T U S1TdimT e T U TTYUITTTITCT It S Ul

10 .99
1V.0.9.

10.3.5.1 General

Replace, in ISO/IEC 11801:2002, the existing third and fourth paragraphs by the following:

On the work area side of TOs and the interconnect/cross-connect side of distributor panels, a
duplex presentation maintains the correct polarity of transmit and receive optical fibres in two
optical fibre transmission systems while still allowing transmission systems using other optical
fibre counts. At the distributor, this presentation is preferably a duplex adapter that maintains
the spacing and alignment as specified in IEC 61754-20 interface 5.
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Polarity is defined at the TO for optical fibre positions A and B. To extend this polarity
throughout the cabling system, it is important that the same orientation, colour coding,
marking, and optical fibre configuration be applied consistently. Once the system is installed
and correct polarity is verified, the correct polarity of transmit and receive optical fibres within
the optical fibre cabling system will be maintained.

10.3.5.2 Connectivity options at the TO

Replace, in ISO/IEC 11801:2002, the entire text and Figure 16 by the following:

Where there is no installed base of optical fibre cabling, the LC connectivity is specified atthe
TO and should provide a means to identify the polarity by any combination of latching, Keying,
or labelling. See an example in Figure 20.

Plane (Frontal} Wiaw

= et Simplex
E \F‘?j 4&,51_-.&' connectors
B A A B

HﬂﬂZﬂﬂTﬂ[ly‘ haunted
[t fz==="1
.l AL |
= =
LdA B

Wartically Mounted

Duplex
Connector

withan example of polarity identification
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Flane (Frantal} View
[HE L]
B A A B
Horizantally Maounted Simplex
— Connectors
| B A - '
= I ’
bﬂ""-ﬁﬁ E|'. |
ettty oo

Duplex
Connectar  ~—~%
-
. -~
-~
. -

NOTE Shading and A/B markings are for information only.
Figure 16 — Dup

10.3.5.4 Other duplex connectors

duplex LC and SC. Pgsition. A G vative duplex connector designs shall be in the
i e connector designs utilising latches, the latch

same position as
defines the posi the key and keyways.

10.3.5.5 Cordt

Replace, in | | , the existing Figure 17, by the following:

I - B
el | I ———ri | B A

Figure 17 — Optical fibre cord

11 Screening practices

Add, in ISO/IEC 11801:2002, the following NOTE below the title of Clause 11 title:

NOTE When ISO/IEC 14763-2 is published the content of Clause 11 will be obsolete, and superseded by the
content included in ISO/IEC 14763-2.
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11.1 General

Replace, in ISO/IEC 11801:2002, the existing text of this subclause by the following:

This clause applies when screened cables or cables with screened elements or units are
used. Only basic guidance is provided. The procedures necessary to provide adequate
earthing for both electrical safety and EM performance are subject to national and local
regulations, always to proper workmanship in accordance with ISO/IEC 14763-2 (until
ISO/IEC 14763-2 is published, relevant information can be found in ISO/IEC TR 14763-2), and

in certain cases to installation specific engineering. Some cabling employs components that
utilise screening for additional crosstalk performance and is therefore also subject''to
screening practices. Note that a proper handling of screens in accordancen) with
ISO/IEC 14763-2 (until ISO/IEC 14763-2 is published, relevant informatierm~can be _found in
ISO/IEC TR 14763-2) and suppliers’ instructions will increase performange

12 Administration

content of ISO/IEC 14763-2.
13 Balanced cords

13.1 Introduction

Replace, in ISO/IEC 11§

This clause co@
IEC 61156 series V%

used in these cord

Replace, in ISOHEC 131801:2002, the existing subclauses 13.3 and 13.4 by the following:
(Note that<Table 49“was renumbered as Table 60 by Amendment 1:2008 and is superseded
by this Amiendment.?)

133 )'Return loss

n 1 pu | ol laoll 4+ D1 + 4+ +£. ol T aolal Qo Tl al L In 441
Dararivccyu LUrus Sifait Tttt IRL TTYUITTITITTINS SYTUITTITU 11T T dAUTT 00, TTIT LUTUS  Stiall Tt Uic

electrical and mechanical requirements of IEC 61935-2.

7 Number 60 has been reused in this Amendment.
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Table 58 — Minimum return loss for balanced cords

Return Loss 2
MHz
Frequency
MHz Cord category
5 6 6, 7 7a
1<f<25 19,8 + 3 Ig(f) 19,8 + 3 Ig(f) 19,8 + 3 Ig(f) 19,8 + 3 Ig(f) 19,8 + 3 Ig(f)
25 < <100 38,0 - 10 Ig(f) 38,0 - 10 Ig(f) 38,0 - 10 Ig(f) 38,0 - 10 Ig(f) 38,0 - 10 Ig(f)
100 < f <250 - 38,0 - 10 Ig(f) 38,0 - 10 Ig(f) 38,0 - 10 Ig(f) 38,0 - 10 Ig(f)
250 < f <500 - - 14 - 15 1g(f/250) 38,0 - 10 Ig(f) 38,0 - 10q1g(H
500 < f < 600 - - - 38,0 - 10 Ig(f) 38,0,~1071g(f)
600 < f < 1 000 - - - {\\ (\ 35}0\-10|g(f)b
a Return loss values at frequencies below 4 MHz are for information only. \>
b Calculated values below 10,0 dB revert to a 10,0 dB plateau.

Table 59 — Informative values of return loss for balafice rBWe frequencies

Retur Loss

AT
N SR

5

1 19,8 19% 19,8 19,8

19}3\
100 18,0 1§,o ~ ﬁJ\Q S 18,0 18,0
250 -/\ /\g\{ \ 14\@ 14,0 14,0
e

500 - l - 11,0 11,0

600 [f\ \\ - 10,2 10,2
1 000 ( }— 2 \ - - 10,0

13.4 NEXT

Balanced cord
with IEC 6198

3 e requirement of Equation (9) when measured in accordance

= NEXT;onnectors *(NEXTcable,L + 2 Wgonnector) 9)
=-101Ig|10 10 +10 10 — RFEXT
where
NEXT g.q is the NEXT of the cord;
NEXT;.onnectors 1S the NEXT of both connectors in the cord, taking insertion loss into
account;
NEXT caple, L is the NEXT of the cable adjusted for length;
ILconnector is the insertion loss of one connector,
RFEXT is the reflected FEXT.

NOTE All variables are expressed in dB.
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with
- NEXT 5cal ’(NEXT remote * 2 [ ILcaple + "—connectorj) (10)
NEXTeonnectors=-20 19|10 20 410 20
NEXT local = NEXTrgrnnfn = NEXTconnector (11)
L
IL caple = %cable ,100 m (ﬁ) (12)
where
NEXT |ocal is the NEXT of the connector at the loc
NEXT [emote is the NEXT of the connector at the rex
IL cable is the insertion loss of the cable,
IL connector is the insertion loss of the coprie
NEXT connector

& cable,100 m
L

L | ~%able, 100 m
100 5

1-10

~ %cable, 100 m
5
1-10

(13)

where

NEXT caple. 100 Is the NEXT of a 100 m long cable section.

Calculations yielding NEXT limits in excess of 65 dB shall revert to a minimum requirement of
65 dB.(Tables 81 to 83 list informative values of NEXT at key frequencies for different length
corgds.using the variable values outlined in Table 80.
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Table 80 — Assumptions for cabling components used
in the calculation of NEXT informative values

Component category P
Variable 5 6 N 7 N
\/l_'5'(1'91° 8 1,5-(1,82\/? 1,5-(1,82\/? 1,5-(1,8\/? 1,5-(1,8\/?
f +0,0222
& cable. 100 m T %0017+ +0,009 1 f+ +0,01/ + +0,005f +
.02 025 | 025 | 02 025 |
'/T v/f_ /_ v/f_ v/f_
NEXT cable, 100 m 65,3 - 15 Ig(f) 74,3 - 15 1g(f) 102,4 - 15 1g(f) | 105,4 - 15 Ig(t)
IL connector 0,04\/? 0,02\/?
94-20 Ig9(f), 116,3-201g(/)
f <250 MHz <600 MHz
NEXT connector
87 - 20 1g(/) 94-20100) | 4604 - 3019 | 10245 Ig(/Q .
/250) 1690)
> 250 MHz 0 MHz
RFEXT 0

a8  All equations apply from 1 MHz to the upper frequency of the categ m hst dl(%{/d
niEC 6

b values used for calculations may differ from the values specified i 156 6.

Table 81 — Informative values of NEXT f}@ ds at key frequencies

Fre'(\q/ll:_'ezncy ( (\C}\\Qteg y
\\ E\ 7 “a

1 65\ l 65}6\ M 65,0 65,0
100 I \9\/\ \h‘\z ~—"46,2 65,0 65,0

250 > ? 3\8\7 38,7 60,7 62,6

500 /\\/\ - > 31,0 56,5 57,1
AN
600 ’\ 2 \- - 55,4 55,6

lOO \\ - - - 47,4

@th e\vz\a{es of NEXT for 5 m balanced cords at key frequencies

NEXT
dB
Freguency

MHz Cord category
5 6 6, 7 N
1 65,0 65,0 65,0 65,0 65,0
100 37,4 45,1 45,1 65.0 65.0
250 - 38,0 38,0 61,2 63,3
500 - - 31,3 57,2 58,0
600 - - - 56,2 56,7
1000 - - - - 48,9
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NEXT
dB
Frequency

MHz Cord Category
5 6 6, 7 7a
1 65,0 65,0 65,0 65,0 65,0
100 ’JR’A /1/1”) /1/1”) m:’n m:’n
250 - 37,6 37,6 61,9 64,1
500 - - 31,7 58,0 59,1
600 - - - 57,0 f\w\s
1000 - - - - N 0,2

@%
S
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Annex A
(normative)

Balanced permanent link and CP link performance

Replace, in ISO/IEC 11801:2002, the entire text, including figures and tables, of this annex by
the following:

A.l General

This annex contains performance requirements for balanced permanen d CR/links as

shown in Figure A.1.

8 Refers to Table 31 as added by Amendment 1 and not Table 31 (Insertion loss, renumbered as Table 42 by
Amendment 1:2008) in ISO/IEC 11801:2002.
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a) Configuration PL1

Backbone cabling
Tester C R ,—i Tester

PP P

T [O

Permanent link

A
Y___

b) Configuration PL2

Horizontal cabling
~

Tester c ch ,—! Tester
1

PP TO,
1
1

1
1
' Permanent link
1

c) Configuration PL3
Horizontal cabling
Tester [ [C]

| PP cp

Permanent link

d) Configuration CP1

Tester Tester

3 cotion pyint;

IEC 61935-1, unless otherwise specified in this annex.

The nominal impedance of balanced permanent links and CP links is 100 Q. This impedance
is achieved by suitable design, and an appropriate choice of cabling components (irrespective
of their nominal impedance).

The requirements in this annex are given by limits computed, to one decimal place, using the
equation for a defined frequency range. The limits for the propagation delay and delay skew
are computed to three decimal places. Where relevant, in the informative tables for maximum
implementation at key frequencies, the values of L, Y and nare: L =90, Y =1 and n = 3.
Permanent link and CP link requirements for unbalance attenuation and coupling attenuation
are f.f.s.

A.2.2 Return loss

The RL of each pair of a permanent link or CP link shall meet the requirements derived by the
equation in Table A.1.
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The RL of each pair of a permanent link at key frequencies is given in Table A.2 for

information only.

— 48 —

The RL requirements shall be met at both ends of the cabling.

Terminations of 100 Q shall be connected to the cabling elements under test at the remote

end of the link.

11801 Amend. 2 © ISO/IEC:2010(E)

Table-A1+—Retrrtossforpermanenttark-or—GCPRHak
Class Freﬁﬂt:_'ezncy Minimum :jeéurn loss 2
C 1<f <16 15,0 [
5 1<f <20 19,0 /\<\\
20 <f <100 32 - 10 Ig(f) \
1<f <10 21,9/\ \
E 10 < f <40 26 5 1)(f) \\\
40 < f <250 SN)EQ \
1<f <10 >‘L\O ) \
E, 10<f <40 AK}?]GRSE(\Q
40 <f({3<_\8,1 N > (34 {@ |@
398,1 <\§ 5&8\ 8,0/
1<f 21,0
i 10 < 1\< 40{ ) \)6 ~51g(f)
@ 1.2\.1) N > 34 — 10 Ig(f)
[\ 3‘51@\\1‘ s\s\ﬁo\J 10,0
lé\m \ 21,0
> \1 <f x40 26 — 5 Ig(f)
Fa 4 x251,2 34 — 10 Ig(f)
Wf <631 10,0
31 <f<1000 38 — 10 Ig(f)
a\RL\éaéugé/at frequencies where the insertion loss is below
3,0 are for information only.

Table%As2 — Informative return loss values for permanent link at key frequencies
Minimum return loss
Freguency dB
MHz
Class C Class D Class E Class E, Class F Class F,
1 15,0 19,0 21,0 21,0 21,0 21,0
16 15,0 19,0 20,0 20,0 20,0 20,0
100 - 12,0 14,0 14,0 14,0 14,0
250 - - 10,0 10,0 10,0 10,0
500 - - - 8,0 10,0 10,0
600 - - - - 10,0 10,0
1 000 - - - - - 8,0
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A.2.3 Insertion loss/attenuation

The insertion loss of each pair of a permanent link or CP link shall meet the requirements
derived by the equation in Table A.3.

A method of establishing conformant link performance is to demonstrate that the margin
between the measured value and the channel limits of Table 4 are adequate to accommodate
any additional cabling components used to create a channel.

The insertion loss of each pair of a permanent link, with maximum implementation, at key
frequencies is given in Table A.4 for information only.

Table A.3 — Insertion loss for permanent link or CP/I\K(\

Class Frequency Maximum insertion los
MHz dB
A f =01 16,0 (\ \ \
f 20,1 5 \ \
B (g\
B e NN

C 1<f <16 O,éx(,23 f)+ x0,2
7\ TN

o | 1srs100 | (ufonehome B 0ghiak 1 ggKT ) encooax T
e | 1<t <250 (A )XN%QO, 16 94025/ T )i 002 [T
({\ W?\foJrOZF’/\/T)*nXOOZX
(s ome 102/1): nwome s
\\\gs 40005+ £ +025/{1 s nx002x 1
AN

>

a Insert%n\Lg&/s (IL) at frequencies that correspond to calculated values of less than 4,0 dB
Shall revert to a maximum requirement of 4,0 dB.



https://iecnorm.com/api/?name=8ab7661dc8c2a79fc43f45904a905a57

Table A.4 — Informative insertion loss values for permanent link with

— 50 -

11801 Amend. 2 © ISO/IEC:2010(E)

maximum implementation at key frequencies

Maximum insertion loss
Frequency dB
MHz
Class A Class B Class C Class D Class E Class E, Class F Class F,
0,1 16,0 5,5 - - - - - -
1 - 5,8 4,0 4,0 4,0 4,0 4,0 4,0
16 - - 12,2 7,7 7,1 7,0 6,9 6,8
100 - - - 20,4 18,5 17,8 17,7 173
250 - - - - 30,7 28,9 /%&8 27,7
500 - - - - - 42,1 42,1 39,8
600 - - - - - /\ Qe\,‘\ 43,9
1 000 - - - - - \ \ - \/ 57,6
X\
A.2.4 NEXT
A.2.4.1 Pair-to-pair NEXT

The NEXT of each pair combination Qr CP link shall meet the

requirements derived by the equation iy

H maximum implementation, at

9,
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Table A.5 — NEXT for permanent link or CP link

Class Frequency Minimum NEXT & b h
MHz dB
A f =01 27,0
B 01<f<1 25 -51g( )
c 1<f <16 40,1 -15.8Ig( f)

65,3 — 151g(f) 83 - 20lg(f)

D 1<f <100 —20 Ig| 10 -20 +10 ~—20
74,3 -151g(f) 947@”
E 1<f <250 —201g|10 -20 +10 Qb\\\
743 - 15| 94§20
1<f <300 —20 Ig| 10 720 \2@\/
E h
A

300 < f <500 KSQW?/]' %IQ?N\

1084 1£Ig((f\)) 2,4 -151g(f)
F 1<f <600 < +40 -20

1<f <600 (\\Q 196,1 - 18,5 Ig (f)
(=
A
600 < f sloﬁm\ WM,ss-zs,zs lg(fyef

NEXT at freq@s that corresponeto c CM values of greater than 65,0 dB shall revert to a
minimum requiremse

NEXT values a isertion loss (IL) is below 4,0 dB are for information only.

For configurati section c) this equation is 102,22 — 27,54 Ig (f)

For configurations\PL and>CP1, whenever the class E, permanent link insertion loss at 450 MHz is
less m 1,4((f - 450)/50) to the equation stated above for the range of 450 MHz

For configuratians PR1, PL2, and CP1, whenever the class Fp permanent link insertion loss at 900 MHz is
less than17 dB, subtract the term 2,8((f - 900)/100) to the equation stated above for the range of
900<{MHZz to 1 000 MHz.

When using connecting hardware with enhanced performance at the CP (see 10.2.4.3), the CP link limits
do not represent appropriate minimum performance requirements, and therefore do not apply. In this
case, the PL3 shall be tested for compliance instead.

The-terms—t-the-eguationrs—ate-Rot-itendedte lmnl\l componentperformance-
He+teHRSHth ot H P

G4 HARPT
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Table A.6 — Informative NEXT values for permanent link
with maximum implementation at key frequencies

Minimum NEXT

Frequency dB
MHz Class A Class B Class C Class D Class E Class E, Class F Class F,
0,1 27,0 40,0 - - - - - -

1 - 250 40,1 64,2 65.0 65.0 65.0 65.0
16 - - 21,1 45,2 54,6 54,6 65,0 65,0
100 - - - 32,3 41,8 41,8 65,0 650
250 - - - - 35,3 35,3 /77*&{1 61,7
500 - - - - - (2279’/’929\ (5% 56,1
CR I I R B N DN NN DT

1 000 - - - _ _ \ \> (;179’,91)a
)

a8  Value applicable to configuration PL3 (see Figure A.1, section c). &

A.2.4.2

Power sum NEXT (PS NEXT)

PS NEXTk

n
=-10lg > 10

-NEXT
ik

10 (A.1)

i=1i=k

r of the disturbing pair;

s the number of the disturbed pair;

is the total number of pairs;

is the near end crosstalk loss coupled from pair i into pair k.
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Table A.7 — PS NEXT for permanent link or CP link

Class Frequency Minimum PS NEXT & b.h
MHz dB

62,3 -151g(f) 80-20Ig(f)
D 1<f <100 -201g| 10 -20 +10 -—-20

723 -15 1g(T) 90 —201g(T)
E 1<f <250 —-201Ig| 10 -20 +10 -20

72,315 Ig(f) 90720I,g\(()
1<f <300 _20lg|10  -20 +10 20

300 < f <500 87,56 — 22.67Ig<6) C\‘\\ \

99,4 - 15 |g6\§£{,4¥1i>g(f>

F 1<f <600 -20lg| 10 Nﬁ
@)

) N NS .7

A
600 < f <1000 > \\xs\\zsﬂ/(f)ef

equation is 104,65 — 29,57 Ig (f).

ef the class E, permanent link insertion loss at 450 MHz
0)/50) to the equation stated above for the range of

P1, whenever the class F, permanent link insertion loss at 900 MHz
erm 2,8((f - 900)/100) to the equation stated above for the range of

The terms in thesegquations are not intended to imply component performance.
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Table A.8 — Informative PS NEXT values for permanent link with
maximum implementation at key frequencies

Minimum PS NEXT
Frequency dB
MHz
Class D Class E Class E, Class F Class F,
1 57,0 62,0 62,0 62,0 62,0
16 42,2 52,2 52,2 62,0 62,0
100 29,3 39,3 39,3 62,0 62,0
250 - 32,7 32,7 57,4 58,7
26,4
500 - - (2482 52,9 ﬁs\i\
N
600 - - - 517 5@\1\ >
46
1000 - - - - p
\( 3%\
2 value applicable to configuration PL3 (see Figure A.1, sectiBQ c). \ )

A.2.5

A.2.5.1 General

A.2.5.2 Pair-to-pair ACR-N

the cabling in dB.

The ACR-N of each p

of the NEXT requitem
respective class.

ACR-N; of pairsshandX is computed as follows:

ACR-N; = NEXT; — IL, (A.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.



https://iecnorm.com/api/?name=8ab7661dc8c2a79fc43f45904a905a57

11801 Amend. 2 © ISO/IEC:2010(E)

— 55 —

Table A.9 — Informative ACR-N values for permanent link with
maximum implementation at key frequencies

A.2.5.3

The PS ACR-N require
both ends of the cabli

PS ACR-N, of p@

Minimum ACR-N
Frequency dB
MHz
Class D Class E Class E, Class F Class F,
1 60,2 61,0 61,0 61,0 61,0
16 37,5 47,5 47,6 58,1 58,2
100 11,9 23,3 24,0 47,3 47,7
250 - 4,7 6,4 31,6 34,0
oo |- | - | G| me |
N
600 - - - 8,1 ,\< 10,80\
.5
1000 - - - - 9. R4
a8  Value applicable to Configuration PL3 (see Figure A.1) sectN \

Power sum ACR-N (PS ACR-N)

(A.3)
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Table A.10 — Informative PS ACR-N values for permanent link with
maximum implementation at key frequencies
Minimum PS ACR-N
Frequency dB
MHz
Class D Class E Class E, Class F Class F,
1 53,0 58,0 58,0 58,0 58,0
16 34,5 45,1 45,2 55,1 55,2
100 8,9 20,8 21,5 44,3 44,7
250 - 2,0 3,8 28,6 31,0
-15,7
500 - - (-16.3)2 10,8 13,
N
600 - - - 51 (7\8\
-1N5
1 000 - - - - 1\2)>}a\
a8  Value applicable to Configuration PL3 (see Figure A.1, sec&n c).\ \ )

A.2.6

A.2.6.1 General

A.2.6.2 Pair-to-pair ACR-F

link or CP link shall meet the

key frequencies@e

ACR-F of pairsi a
- IL (A.4)

where

k
FEXT;,
IL, iS the insertion loss of pair k.

isithe far end crosstalk loss coupled from pair i into pair k;

NOTE) "The difference of input-to-output FEXT and the insertion loss of the disturbed pair is relevant to the signal-
tozNoise consideration. The results computed to the formal definition above cover all possible combinations of
insertion loss of pairs and corresponding input-to-output FEXT
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Table A.11 — ACR-F for permanent link or CP link

Class Frequency Minimum ACR-F & b. ¢
MHz dB
63,8 -201g(f) 75,1-201g(f)
D 1<f<100 -201g| 10 -20 +nx10 -20
67,8 -20Ig(f) 83,1-201g(f)
E 1<f<250 -201Ig| 10 -20 +nx10 -20
67,8 -20Ig(f) 83,1-204g\(f)
Ea 1<f<500 -201g| 10 -20 +nx10 0
94-20lg(f) (f \>
F 1<f<600 -20lg/10 -—-20
95,3 4201 103, Olg(f)
Fa 1<f<1000 20Ig 1 c @Yl)(b - 20
NOTE n = 2 for configurations PL1, PL2 and se F ure 1, sectiofs a, b, and d)
n = 3 for configuration PL3 (see Figufe A. 1 sect
& ACR-F at frequencies that correspond\to measired KE values of greater than 70,0 dB are for
information only.
b ACR-F at frequenci lated yalues of greater than 65,0 dB shall revert to a
minimum requirement oG5,
¢ The terms ing\/e\eg ly component performance.

ACR-F values for permanent link with
lementation at key frequencies

\/ Minimum ACR-F
< requeqey dB
z
\)@Iass D Class E Class E, Class F Class F,
\1\ > 58,6 64,2 64,2 65,0 65,0
16 34,5 40,1 40,1 59,3 64,7
100 18,6 24,2 24,2 46,0 48,8
250 - 16,2 16,2 39,2 40,8
500 - - 10,2 34,0 34,8
600 - - - 32,6 33,2
1000 - - - - 28,8

A.2.6.3 Power sum ACR-F (PS ACR-F)

The PS ACR-F of each pair of a permanent link or CP link shall meet the requirements

derived by the equations in Table A.13.

The PS ACR-F of each pair of a permanent link, with maximum implementation, at key

frequencies is given in Table A.14 for information only.
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PS ACR-F, of pair k is computed as follows:
n —FEXTik
PS ACR-F, =(-10lg » 10 10 )-IL, (A.5)
i=Li=k
where
i is the number of the disturbing pair;
k is the number of the disturbed pair;
n is the total number of pairs;
FEXT;, isthe far end crosstalk loss coupled from pair i into pair k;
IL, is the insertion loss of pair k.
Table A.13 — PS ACR-F for permanent link or
Class Frequency Minimum PS ACR-R & \ \)
MHz dB
60,8 — 201
D 1<f <100 —201g]| 10 -
(\ AN
64,8 \>20Ig((f) Q Mfzolg(f)
E 1<f <250 OIgKO W ~20
\Bé,BW) 80,1-201g(f)
Ea 1<f <500 +nx10  -20
Q 91- 201g(f) 87 —151g(f)
F 1<f < o< Spoigl10 -20  4+nx10 20
92,3 - 201g(f) 100,9 — 201g(f)
FA< 1xf <10 -20Ig| 10 -20 +nx10 -20
NOTE n=2 canfig ations PL1, PL2 and CP1 (see Figure A.1, sections a, b, and d)
n =@ for corfigyration PL3 (see Figure A.1, section c)
2 ps ACR-F at frequencies that correspond to measured PS FEXT values of greater than 70,0 dB are for
information only.
b~"PS ACR-F at frequencies that correspond to calculated values of greater than 62,0 dB shall revert to a
minimum requirement of 62,0 dB.
C  The terms inthe eguationsatrenot intended-to-imph component nerformance
= P g -



https://iecnorm.com/api/?name=8ab7661dc8c2a79fc43f45904a905a57

11801 Amend. 2 © ISO/IEC:2010(E) - 59 —

Table A.14 — Informative PS ACR-F values for permanent link with maximum
implementation at key frequencies

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

1 55,6 61,2 61,2 62,0 62,0
16 31,5 37,1 37,1 56,3 61,7
100 15,6 21,2 21,2 43,0 45,8
250 - 13,2 13,2 36,2 37,8
500 - - 7,2 31,0 /33{
600 - - - 29,6 /\\ 30,2

1 000 - - - - / 8
"%

A.2.7 Direct current (d.c.) loop resistance

The d.c. loop resistance of each pair of a permane shall meet the

requirements derived by the equation in Table A.15.

A method of establishing conformant link perfg trate that the margin
between the measured value and i le 16 are adequate to
accommodate any additional cabling channel. This is fulfilled if

performed.

The d.c. loop resistance
is given in Table A.16.

Q

\A 530
B\ 140
\‘c \ 34
N \W (L/100) x 22 + n x 0,4
E
E

Cla}\ \/Maximum d.c. loop resistance

(L/100) x 22 + n x 0,4

A (L/100) x 22 + n x 0,4

F (L/100) x 22 + n x 0,4
Fa (L/100) x 22 + n x 0,4
L Lec +Lep @ Y
Lc length of fixed cable (m)
Lcp length of CP cord (where present) (m)
Y the ratio of CP cable insertion loss (dB/m) to fixed horizontal cable
insertion loss (dB/m) (see 7.2.2.2.)
n 2 for Configurations PL1, PL2 and CP1 (see Figure A.1, sections a,

b, and d)

n 3 for Configuration PL3 (see Figure A.1, section c)
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Table A.16 — Informative d.c. loop resistance for permanent link with
maximum implementation

Maximum d.c. loop resistance
Q
Class A Class B Class C Class D Class E Class E, Class F Class F,
530 140 34 21 21 21 21 21
A.2.8 Direct current (d.c.) resistance unbalance

The d.c. resistance unbalance between the two conductors within each pair of a permanent

link or CP link shall not exceed the greater of 3 % or 0,150 Q for all Clas . This@hall be
achieved by design.

A.2.9 Propagation delay

The propagation delay of each pair of a permanent link or CP i C gquirements
derived by the equations in Table A.17.

A method of establishing conformant link performapce L&’ that the margin
between the measured value and the channel/ limi : L7 are adequate to
accommodate any additional cabling components_used a chahnel. This is fulfilled if
the insertion loss requirement and the delay skk the permanent link or CP
link are met.

The propagation delay of each pair of with maximum implementation, at key

Table A.1m
N

P agati
N
Class cy Maximum propagation delay
/\ MBz us
:0\’\ > 19,400
FAN
},\Ks\f%l 4,400

(\K \\{f X 16 1/100) x (0,534 +0,036/,/f ]+ nx00025
N
< EM <f <100

(Li100) )
(Li100) )
\l\z \ 1<f <250 (|_/1oo)x(o,534+0,036/\ﬁ)+nxo,oozs
(Li100) )
(Li100) )
(L1100) )

L/100) x (0,534 +0,036/,/f ]+ nx00025

E, 1<f <500 L/100 ) x (0,534 + 0,036/\/7 +nx0,0025
F 1<f <600 L/100 ) x (0,534 + 0,036/\/7 +nx0,0025
Fa 1<f <1000 L/100) x (0,534 10,036/ J+nx00025
where
L L.~+L

CcP

Lec length of fixed cable (m)
Lcp length of CP cord (where present) (m)
n 2 for configurations PL1, PL2 and CP1 (see Figure A.1, sections a, b, and d)

n 3 for configuration PL3 (see Figure A.1, section c)
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Table A.18 — Informative propagation delay values for permanent link with
maximum implementation at key frequencies

Maximum propagation delay
Frequency us
MHz

Class A | Class B | Class C | Class D | Class E Class E, Class F | Class Fa

0,1 19,400 4,400 - - - - - -

1 - 4,400 0,521 0,521 0,521 0,521 0,521 0,521
16 - - 0,496 0,496 0,496 0,496 0,496 0,496
100 - - - 0,491 0,491 0,491 0,491 0,491
250 - - - - 0,490 0,490 /'0,\480 0,490
500 - - - - - 0,490 0,490 0,490
600 -

1 000 -

A.2.10 Delay skew

9,
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Table A.19 — Delay skew for permanent link or CP link

Class Frequency Maximum delay skew
MHz us
A f =01 N/A
0,1<f <1 N/A

L/100) x 0,045 + nx 0,001 25

L/100) x 0,045 + nx 0,001 25

E 1<f <250 L/100) x 0,045 + nx 0,001 25

(L/200)
(L1100)
(L/200)
E, 1<f <500 (L/100) x 0,045 + nx 0,001 25 (\
(L/200)
(L/200)

N
F 1<f <600 L/100 x0,025+nx0,00},z<§ “

1<f <1000 L/100 x0,025+n%}@?§\
where \

L Lec + Lep
Lec length of fixed cable (m)
Lcp length of CP cord (where present) (m

n 2 for configurations PL1,\PL2 and ‘CP1 (see Figire tions a, b, and d)

A:. , S
n 3 for configuration PL3 (see-Rigure™A.1\section c)

Table A.20 — Informat|v W\Q\Wk with maximum implementation
Class [Wyg aX|mum delay skew
us

D 1=¢.1 AV N/A
B (\ N f\_\l/\ ) N/A
g/\ Kf X16 > 0,044 @

N \1\s f X100 0,044 @
\ E\\ \1 < 50 0,044 @

\EA\ 1¥ f <500 0,044 2
F b
F \ 1<f <600 0,026

Fa~ | 1<f <1000 0,026 P

2 This is the result of the calculation 0,9 x 0,045+3 x 0,001 25.

b This is the result of the calculation 0,9 x 0,025+3 x 0,001 25.

AL

A2 11 1 + Ll
N, L1 MATTTTT CTUOSOSTAIN

A.2.11.1 General

The following alien crosstalk requirements are applicable to Classes E, and F, only. Alien
crosstalk of Class F is considered to be as good as the alien crosstalk performance specified
for Class E,. For information on alien crosstalk performance of Class E cabling, see
ISO/IEC TR 24750.

If the coupling attenuation of Class E, or F permanent links or CP links is at least 10 dB
better than the corresponding channel coupling attenuation requirements (see Clause 6), and
Class F, permanent links or CP links are at least 25 dB better than the corresponding channel
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coupling attenuation requirements (see Clause 6), then the requirements of A.2.11 are met by
design.

A.2.11.2 Power sum alien NEXT (PS ANEXT)

The PS ANEXT of each pair of a permanent link or CP link shall meet the requirements
derived by the equations in Table A.21.

The PS ANEXT rnquirnmnnfc shall be met at bhoth ends of the r‘nhling

PS ANEXT, of pair k is computed as follows:

— ANEXT ;

N n 10
PSANEXTk=—10|g > >10 (A.7)

I=1li=1

where

k is the number of the disturbed pair in the disturbed
i is the number of the disturbing pair in a disturbi
I is the number of the disturbing link;
N is the total number of disturbing lin
n

— "
Clés/ m% > MummungBSANEXT

g 13\\<\c{) > 80 — 10lg (f)

s \1&@\3 f %500 90 — 15Ig (f)
N \\s f 0 95 — 10lg (f)
F
< A\ 100%1‘ <1000 105 — 15Ig (f)

a-p NEXT at frequencies that correspond to calculated values of greater than

67,0 dB shall revert to a minimum requirement of 67,0 dB.
b If the average insertion loss of all disturbed pairs at 100 MHz, IL is

X 100MHz,avg
less than 7 dB, then subtract the following for f > 100 MHz:

. f-100 7*|L100MHz,avg f-100
minimum {7 x X , 6x

[ 400 iLlOOMHZ, avg 400 )i
where

fis the frequency in MHz;

4
1
IL100MHz , avg = ZZ II‘100MHz, i’
i=1

ILlOOMHz,i is the insertion loss of a pair i at 100 MHz.
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Table A.22 — Informative PS ANEXT values for permanent link at key frequencies

Minimum PS ANEXT
Frequency dB
MHz
Class E, Class Fa

1 67,0 67,0

100 60,0 67,0

250 540 670

500 49,5 64,5

1 000 - 60,0

A.2.11.3  PS ANEXTgygq

the equations in Table A.23.

The PS ANEXT, 4 requirements shall be met at both ends ©

PS ANEXT,,, is computed as follows:
(A.8)

where

k is the number of the di
n is the number of pairs i

Table A
m%/

s

Mquencies that correspond to calculated values of greater
shall revert to a minimum requirement of 67,0 dB.

a, b, c

Minimum PS ANEXT

dB

82,25 — 10 Ig (f)

92,25 — 15 Ig (f)

ge insertion loss of all distgrbed pairs at 100 MHz, ILlOOMHz,avg’ is
n 7 dB, then subtract the following for f >100 MHz:

- 7—1L —
minimum {7>< f 100>< 100MHz, avg 6x f 100}

400 ILlOOMHZ,an 400

where

fis the frequency in MHz;

4
1
IL100MHzZ, avg = ZZ IL100MHz, i+
i1

ILlOOMHz,i is the insertion loss of a pair i at 100 MHz.

¢ PS ANEXT for Class Fa links is met if the Class F, PS ANEXT

L oavg. A
spemflcatlongilmlts in Table A.21 are met.



https://iecnorm.com/api/?name=8ab7661dc8c2a79fc43f45904a905a57

11801 Amend. 2 © ISO/IEC:2010(E) - 65—

Table A.24 — Informative PS ANEXTan values for permanent link at key frequencies

Minimum
Frequency Class E,
MHz PS ANEXTaVg

dB
1 67,0
100 62,3
250 5673
500 51,8

A.2.11.4 PS AFEXT for Class E, permanent links or CP links

The PS AFEXT for Class E, is computed as follows:

AFEXT is computed from Equations A.9 to A.12 as follows

norm
If

then

IL
AFEXTnormLi,k = N i ‘ " TN K (A.10)
i

The measured pair-to-pair
link | are normalized by t ) rtionJosses of disturbing and disturbed link.

9,

If

(A.12)

then

AFEXThorm| j k = AFEXT| i k (A.12)
where
k e number of the disturbed pair in the disturbed link;
i is the number of the disturbing pair in a disturbing link I;
I is the number of the disturbing link;
AFEXT] j is the alien far end crosstalk loss coupled from pairs i into pair k;
J S the measured imsertiom toss of pair K im the disturoed Hnk;
ILyj is the measured insertion loss of pair i of disturbing link I.

The PS AFEXT is determined according to Equation (A.13).

- (AFEXTnormlli’ ‘)

N n
PS AFEXT, =-10lg > Y10 10 (A.13)
I=1i=1

where
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is the total number of disturbing links;
is the number of disturbing pairs in disturbing link I;

~ S Z

is the number of the disturbed pair in the disturbed link;

is the number of the disturbing pair in a disturbing link I;
I is the number of the disturbing link.

A.2.11.5 PS AFEXT for Class F) permanent links or CP links

The PS AFEXT is determined according to Equation A.14.

- ~(aFEXT) {4 )
PS AFEXT, =-10lg > Y10 10 (A.14)
I=1i=1
where
N is the total number of disturbing links;
n is the number of disturbing pairs in disturbing lin
k is the number of the disturbed pair in the distyrbed li}

i is the number of the disturbing pai

I is the number of the disturbing link.

A.2.11.6 Power sum alien ACR-F (]
links or CP links

The PS AACR-F of each
derived by the equationy

The PS AACR-

The PS AACR-F i3
disturbed links.

The PS AACR

PS AACR-Fk =PS AFEXTk - ILk (A.15)

able A.25 — PS AACR-F for permanent link or CP link

Class Frequency Minimum PS AACR-F & P
MHz dB
E, 1<f <500 77 -20lg(f)
Fa 1<f <1000 92 -20Ig (f)

PS AACR-F at frequencies that correspond to calculated PS AFEXT values
of greater than 67,0 dB or 102 - 15 Ig(f) dB shall be for information only.

PS AACR-F at frequencies that correspond to calculated values of greater
than 67,0 dB shall revert to a minimum requirement of 67,0 dB.
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Table A.26— Informative PS AACR-F values for permanent link at key frequencies

Minimum PS AACR-F
Frequency dB
MHz
Class E, Class F,

1 67,0 67,0

100 37,0 52,0

250 29.0 44 .0

500 23,0 38,0

1 000 - 32,0

the equations in Table A.27.
The PS AACR-F,,4 requirements shall be met at both ends

PS AACR-F, 4 is computed as follows:

PS AACR (A.16)

where

k is the number of the di
n is the number of pairs i

Joes
quw/\ Minimum PS AACR-F_ & "¢
Hz dB
12\\3\5% 81— 20ig (f)
v aifrequencies that correspond to calculated PS AFEXTaVg
greatey’than 67,0 dB or 102 - 15 Ig(f) dB shall be for information

avg At frequencies that correspond to calculated values of
greater than 6%,0 dB shall revert to a minimum requirement of 67,0 dB.

for permanent link or CP link

ACR-F, . for Class F, links is met if the Class F, PS AACR-F
specification limits in Table 25 are met.

Table A.28— Informative PS AACR-Fan values for permanent link at key frequencies

Frequency Minimum Class E, PS AACR-Fan
MHz dB
1 67,0
100 41,0
250 33,0
500 27,0



https://iecnorm.com/api/?name=8ab7661dc8c2a79fc43f45904a905a57

- 68 — 11801 Amend. 2 © ISO/IEC:2010(E)

Annex B
(normative)

Test procedures

Replace, in ISO/IEC 11801:2002, the entire text, including tables and NOTES, of this annex by
the following:

B.1 General

This annex contains requirements and recommendations for testing of ch
links and CP links in order to determine their conformance to this Internati

nels, permanent
andard.

B.2 Channel and link performance testing

B.2.1 General

Performance testing can be undertaken either

e in a laboratory, where channels, permanent li ink

components in a specific implementation, or

tain specific cabling

Th|s testmg is mdependent from any reg S acceptance testing contained within an

a) reference conforma

This testing is\pe ple >of installed cabling in a laboratory where an
assessment i riteria of Clause 4 is required. The assessment
documentation links tested, test

e assessing patdmeters that cannot be tested in an installation.
b) installation conformance testing;

Thrs testing is performed on a complete installation of cabling in the field where an
assessment against the conformance criteria of Clause 4 is required.

PI--V-S~ V-V V-V-C TT-V~ RV~ S ~V-V 1~ PIT- V- P~~~ V-t W V- - V-V P-4

Cant Al el Bl +ht
wLUITnurtimanricT LCDLIIIy Ul UUI.II r\|||uo |||ay v Ay PUIIUIIIICU IJy III\JUPUII\JUIIL UI on

organisations in order to give greater guarantees of compliance. Reference testing is also
known as type testing.

B.2.2 Installation conformance testing of balanced cabling channels, permanent
links and CP links

Testing to determine conformance with the requirements of Clause 6 is optional. Testing
should be performed in the following cases:

a) channels, permanent links, or CP links with lengths exceeding, or having more
components than, those specified in reference implementations of Clause 7;
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b) permanent links or CP links using components whose transmission performance is lower
than those described in Clauses 9 and 10;

c) channels using components whose transmission performance is lower than those
described in Clauses 9, 10 and 13;

d) channels created by adding more than one cord to either end of a link meeting the
requirements of Clause 6 and Annex A;

e) evaluation of cabling to determine its capacity to support a certain group of applications;

f—confirmatiomof performance of tabtmg desigmed—maccordance withCtause 7, usiTyg

Clauses 9, 10 and 13.

g) Channels containing cable segments with lengths that are outside the assumed ranggs in
Table 319.

The test procedures for balanced cabling channels, permanent li links are

specified in IEC 61935-1.

B.2.3 Installation conformance testing of optical fibre gablis

Testing to determine conformance with the requirement§
should be performed in the following cases:

The test procedures for optical fibre
ISO/IEC 14763-3.

A test regime for each|okthet S armmance testing (see B.2.1) is defined for each
transmission parafete M balanced cabling reference conformance and
installation conf@ Table B.1. The test regime for optical fibre
cabling reference ation conformance testing is shown in Table B.2.

9 Refers to Table 31 as added by Amendment 1 and not Table 31 (Insertion loss, renumbered as Table 42 by
Amenendment 1:2008) in ISO/IEC 11801:2002.
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Table B.1 — Test regime for reference conformance
and installation conformance — Balanced cabling

Reference Installation
Transmission parameter b conformance conformance
testing testing
Return loss N N
Insertion loss N N
Pair-to-pair NEXT N N
PS NEXT C c
Pair-to-pair ACR-N C ( C
N

PS ACR-N c /\< (O\€

Pair-to-pair ACR-F N < >

N
PS ACR-F c/\ \g\
A

Direct current (d.c.) loop resistance N\ ) \

Direct current (d.c.) resistance unbalance \N \ > |
Y

Propagation delay

Delay skew

N~
I

P.
ZAZ
Z| 2

A\

Unbalance attenuation, near-end (TCL)

Coupling attenuation /X

AT
Unbalance attenuation, far-end (ELTCTL)\ \ \ \
@

N) |

N
PS ANEXT K > N Ng
PS ANEXT, N —~\ S c c
PS AACR-F A \& ~ N Ng
PS AACR-F, g [ \ c c
Wire-map \/ N
Continuity: \)

N N

C'is the calculated value;
I is the informative (optional) testing;
N is the normative (100 %) testing, if not met by design;

Ng is t_he normative (sampled) testing, if not met by design. The sample size to be tested should

SONCe 44700 9

b a1
oeHattoraante— WO T80T =

NOTE The term “met by design” refers to a requirement which may be met by the selection of
appropriate materials and installation techniques.

Length is not a pass/fail criterion.

Only those parameters specified for each Class of cabling need to be tested, as required in
Amendment 1:2008 and Annex A.
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Table B.2 — Test regime for reference conformance
and installation conformance — Optical fibre cabling

Reference Installation
Transmission parameter conformance conformance
testing testing
Attenuation N N
Propagation delay ¢ | |
Polarity N N
Length | |
Connector return loss ? N ( N

where
| = Informative (optional) testing.

N = Normative (100 %) testing.

N

2  Propagation delay is not a pass/fail criterion.

b Thisis a requirement for connecting hardware return loss (see

9,

N

&

O

AT
30
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Annex C
(normative)

Mechanical and environmental performance testing
of connecting hardware for balanced cabling

Replace, in ISO/IEC 11801:2002, the entire text, including tables, of this annex by the
following:

C.1 Overview

The mechanical and environmental performance of connecting hard
system. Changes in contact resistance because of operational 4

after completion of each conditioning sequence.
evidence of degradation with respect to the ease q
functional attributes during or after environmenta

contact interface (free connector/fixed
Where a combination of connections 8

This annex provides me
are not covered by a
by reference to

series must co
in this annex.

To ensurereliablesolderless terminations of balanced cable with insulated conductors, and to
ensure reliable solderless connections between component parts within connecting hardware,
solderless connections shall meet the requirements of the applicable standards specified in
TableC.1.

Table C.1 — Standards for solderless connections

Connection type Standard
Crimped connection IEC 60352-2
Accessible IDC IEC 60352-3
Non-accessible IDC IEC 60352-4
Press-in connection IEC 60352-5
IPC IEC 60352-6
Spring clamp connection IEC 60352-7
Compression mount IEC 60352-8
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The default criteria and conditions in the relevant standards in Table C.1 apply, except as
specified in the remainder of this clause.

The maximum initial contact resistance for an insulation displacement connection shall be
2,5 mQ and the maximum change in contact resistance during and after conditioning shall be
5 mQ from the initial value.

The following test conditions are specified, as detailed by the type test requirements of the

ano=o

e Vibration test severity: 10 Hz to 500 Hz.
e Low temperature (LCT): —40 °C.

e Electrical load and temperature, test current: 1 A d.c.

C.3 Free and fixed connectors (modular plugs and jack

Fixed and free connectors (modular plugs and jacks)
requirements of the applicable standard specified in Table

Table C.2 — Standards for free and fixed confiec

Category and type A \\//St{\ﬁjard\>
Category 3, unscreened \ <150 6(&@03 7\ )\/
Category 3, screened A \{&060 -7-1
Category 5, unscreened ( a IEC\G\(%({%-Y\-%

Category 5, sC ened/-\\ Iéﬁ: 60}033\-{3
CategorKG,}ché&hed IEC 6‘})%3-7-4
CategorL/ M%d \ Nec60603-7-5
géé%orﬁA, uns}r%d IEC 60603-7-41
cMm\Mree ed’ > IEC 60603-7-51
c/a{ég\\bgz 7,\@%@1 \ IEC 60603-7-7

Categ Nse en}d~/ IEC 60603-7-71, IEC 61076-3-104 or
IEC 61076-3-110 as appropriate

The default cri d conditions in the relevant standards in Table C.2 apply, except as
specified in theremainder of this clause.

od ugs and jacks)

rs

The number of mating cycles (insertions and withdrawals) for free and fixed connectors
(modutar plugs and jacks), and the number of conductor re-terminations per solderless
connection shall comply with the specifications in Table C.3.
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Table C.3 — Free and fixed connectors (modular plugs and jacks) operations matrix

. Insertion and withdrawal, and conductor re- Minimum number of
Connecting hardware type - - ) :
termination, operations operations

Insertion / withdrawal with fixed connector
(modular jack) 750

Free connector (modular plug) J
Cable re-termination 0
Insertion / withdrawal with free connector
Laaadilarnla) 750

Fixed connector (modular jack) AL
Cable re-termination 200D

2 Unless not intended for re-termination, in which case this value equals 0.

b The range of conductor size and type shall be in accordance with the manufacturer’s inﬁms.

Between terminations, the solderless connection should be i ted\doIR_dekbris and

extraneous material should be removed.

C.4 Other connecting hardware

Examples of other connecting hardware include:

e cross-connect blocks and plugs;
e pin and socket connectors.

and Tfixed connectors (modular plugs
he applicable requirements of the

without failure.

The following te@w antffacturer’s specification:

e arrangement foryibration (dynamic stress) test.

Table C.4 — Reference for reliability testing of other connecting hardware

Category and type Standard
All Categories, unscreened IEC 60603-7
Clause 6 and Clause 7 2
All Categories, screened IEC 60603-7 and IEC 60603-7-1

2 Excluding subclauses addressing pin and pair grouping assignment, creepage and clearance
distances, transmission characteristics, transfer impedance, and test group EP (transmission
testing).

The default criteria and conditions in the relevant standards in Table C.4 apply, unless
otherwise specified in this clause.
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The number of mating cycles (insertions and withdrawals) for other connecting hardware, and
the number of conductor re-terminations per solderless connection shall comply with the
specifications in Table C.5.

Table C.5 — Other connecting hardware operations matrix

. Insertion and withdrawal, and conductor re- Minimum number of
Connecting hardware type - - . .
termination, operations operations
tasertonwithdrawal-operations-with-"fixed
- R L 200
Other connecting hardware connector
“free connector”
Cable re-termination 0
Insertion / withdrawal operations with “free 540
. connector”
Other connecting hardware N}
“fixed connector” Cable re-termination /\< 20a0b
Jumper re-termination < \ >90

2 Unless not intended for re-termination, in which case this value equals 0.
b The range of conductor size and type shall be in accordance with the/an acturer'syinstyucti g
AN

Between terminations, the solderless connection d \inmmr debris and
extraneous material should be removed.

&
2
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Annex E
(informative)

Acronyms for balanced cables

Replace, in ISO/IEC 11801:2002, the existing Figure E.1, including example text, by the
following:

ACRONYM
XXIYZZ
S A .
T A~
OVERALL CONSTRUCTION PAIR OB,QO&D . \
U = Unscreened TP = Twisted Paj
F = Foil Screened TO/—/T/\AQste N
S = Braid Screened \)
SF = Braid and Foil Screen@ 6

DN

Frepen i
s nseened

N - = I%\'\Sgreen
&ed pairs (often referred to as UTP)

F
\UM%

|
t
wisted pairs (often referred to as FTP)

For example:
U/UTP = overall unse

S/FTP = overall byaid & & s with~feil screened twisted pairs (often referred to as STP or PiMF)

SF/UTP = overal braid and\.fol screengd cable with unscreened twisted pairs

Figure E.1 — Cable naming schema
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Replace, in ISO/IEC 11801:2002, the existing Figure E.2 by the following:

U/UTP:

Cable sheath

Pair

Conductor

FIUTP:

Cable sheath
Foil screen
Pair

Conductor

Conductor

SIFTP:

Cable sheath
Braid screen

Foil pair screen
Pair

Conductor

Figure E.2 — Examples of cable types

U/uTQ:

Cable sheath

/ Quad

Quad
Pair 7 side cwcth
Conductor '\

(l/Q

UIFTQ:

Cable sheath
Foil quad scr¢

Pair / side cir

Conductor

SIFTQ:

Cable shed
Braid screq

Quad

Conductor

en

Cuit

th
n

Foil quad screen

/ Pair / side circuit
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Annex F
(informative)

11801 Amend. 2 © ISO/IEC:2010(E)

Supported applications

Supported applications for balanced cabling

Replace, in ISO/IEC 11801:2002, Tables F.1 and F.2 by the following:

Table F.1 — Applications using balanced cabling

Application

Specification reference | Date |

Class A (defined up to 0,1 MHz)

Addi/{é\na‘l‘ nwre\?‘a@nce
A\ >

PBX National requirements ( \ \
X.21 ITU-T Rec. X.21 1992 \ \
V.11 ITU-T Rec. X.21 19% \ \ )

Class B (defined up t/o/l MHz)
S0-Bus (extended) ITU-T Rec. 1.430 \{9&& N IS\&Q BMAccess (Physical Layer)
SO0 Point-to-Point ITU-T Rec. 1.430 /\ A >1993( UISRZ/Easic Access (Physical Layer)
S1/S2 ITU-T Rec. 1.431 \ IS}}N Primary Access (Physical Layer)

Classﬁefln&\No IB\MHZ)

Ethernet 10BASE-T

IEEE 802.3, CIause\14 a

25

CSMA/CD IEEE 802.3i

Token Ring 4 Mbit/s

A

|so<Ec\sgo -5 998

ATM LAN 25,60 Mbit's | M Poum Bi-phy.0020.08_ | 1995 ATM-25/Category 3

ATM LAN 51,84 Mbit/s QTM}\af phy0D48.000, 1994 ATM-52/Category 3

ATM LAN 155,52 Mtfiys )| AM Forfi afsy-00472060 1995 ATM-155/Category 3
/\< Gl (defined up to 100 MHz)

-5/

Token Ring 16 Mbit/s< \s\onéc\s 1998 IEEE 802.5:1998

ATM LAN 155,5(2/M \;\Tﬁh\{on}\af-phy-oms.ooo 1994 ATM-155/Category 5
Ethernet 1(}OBQS\E\-T>Q7“\|E\5\E BMCIause 252 2005 Fast Ethernet IEEE 802.3u
Token Ring OOMS \ \@EE>8802-5t 2000

PoE / IEEE 802.3 af 2005 Power over Ethernet, IEEE 802.3af

Class D 2002 (defined up to 100

MHz)

Ethernet/TQ00BASE-T IEEE 802.3, Clause 402 2005 Gigabit Ethernet, IEEE 802.3ab
Fibre-Channel 1 Gbit/s ISO/IEC 14165-115 2007 Twisted-pair Fibre Channel 1G
Fit€wire 100 Mbit/s IEEE 1394b 2002 Firewire/Category 5
PoE+ IEEE 802.3 at 2009 Power over Ethernet Plus

Class E 2002 (defined up to 250 MHz)

ATM LAN 1,2 Gbit/s ATM Forum af-phy-0162.000 | 2001 | ATM-1 200/Category 6

Class E, 2008 (defined up to 500 MHz)
Ethernet 10GBASE-T IEEE 802.3, Clause 44 2006 10Gigabit Ethernet, IEEE 802.3an
Fibre Channel 2 Gbit/s INCITS 435 2007 Twisted-pair Fibre Channel 2G-FCBASE-T
Fibre Channel 4 Gbit/s INCITS 435 2007 Twisted-pair Fibre Channel 4G-FCBASE-T

Class F 2002 (defined up to 600 MHz)

FC 100 MByte/s

ISO/IEC 14165-114 | 2005 |

FC-100-DF-EL-S
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