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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.

Attention is drawn to the possibility that some of the elements in this amendment may be the
subject of patent rights. ISO and IEC shall not be held responsible for identifying any or all

Suchn patent rignts.

General
Update references to tables, the numbers of which have been
Page 2

Insert, in the existing list, the titles of the following

requirements

IEC 61280-4 (all parts
Fibre optic requ@
IEC 61935-1,—

ISO/IEC 11801 —

Page 5

3.1 Definitions

Add a new definition and renumber the following ones:

31.34

permanent link

the transmission path between two mated interfaces of generic cabling, excluding equipment
cables, work area cables and cross-connections

1) To be published.
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4 Conformance

Add the following new paragraph:

References to the requirements and classifications specified in this International Standard
shall specifically differentiate components and systems conforming to ISO/IEC 11801 (1995) from

and amendment 2 (1999), by specifically referencing ISO/IEC 11801 (1995), including amend:
ment 1 (1999) and amendment 2 (1999). For the purpose of component marking and system
identification, it is appropriate to directly reference the year of publication of the-second
amendment, or to use a specific designation that provides linkage to it.

Page 18

6.1.1 Horizontal distances

Replace the entire subclause by the following new subclau

3 ents on the total length of the
flexible cables used. Figure 7 shows ¢xa gntal channel implementations which
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A+ B+ E =9 m maximum
— Balanced copper horizontal cabling (with crossconnect)
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Figure 7b — Balanced copper horizontal cabling (with interconnect)
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Channel
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A+ E =10 m maximum

Figure 7c — Optical fibre cabling (with interconnect)

Key
C connection (e.g. plug and jack or mated optical connection)

S optical fibre splice
EQP application specific equipment

NOTE 1 All lengths are mechanical lengths.

NOTE 2 See annex C for further information on flexible cables.

Figure 7 — Examples of horizontal ch

For optical fib
accordance wit

vients for patch cords and other flexible cables. In all
ave better performance characteristics than patch cord

Replace<the existing title and text of this clause by the following new text:

7 (Permanent link and channel specifications

/.1 Permanent links and channels
7.1.1 General

This clause defines the permanent link and channel performance requirements of installed
generic cabling. The performance of the cabling is specified for individual permanent links and
channels and for two different media types (balanced cables and optical fibre). A tutorial on
the material in this clause is provided in annex F.
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The design rules of clause 6 can be used to create generic cabling links and channels
containing components specified in clauses 8 and 9. It is not necessary to measure every
parameter specified in this clause as conformance may also be proven by suitable design.
The permanent link and channel specifications in this clause allow for the transmission of
defined classes of applications over distances other than those of clause 6, and/or using
media and components with different transmission performances than those of clauses 8
and 9.

Fepermmanent ik —anmd chranmetperformmance TequiTerments specified T this clausestrattbe
met at each interface specified for each medium.

The performance requirements described in this clause may be used as
any implementation of this International Standard using the test metho

ification tests for

case temperatures, or calculatrng wo,
other temperatures.

Care should be exercised in the interpret
methods or practices. Whep

ation 8
'S 8
7.1.2 Permanent linkg
The performanc

e/0f a 2Nt is specified at and between interfaces to the link. The
permanent Iink 5 \ sections of cable and connecting hardware. A
transition point may n the horizontal subsystem. Active and passive
application specific ia ; not addressed by this International Standard (figure 11).

TP TO

Permanent link

Figure 11 — Permanent link

Figure 12a shows an example of terminal equipment in the work area connected to a host
using three links; two optical fibre links and a balanced cable link. The optical fibre and
balanced cable links are connected together using an optical fibre to balanced cable
converter, a cross-connect and two equipment cables. Interfaces to the cabling are at each
end of a permanent link. Interfaces to the cabling are specified at the TO and at any point
where application specific equipment is connected to the cabling; the work area and
equipment cables are not included in the permanent link.
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Interfaces to the cabling are at each end of a permanent link. Interfaces to the cabling are
specified at the TO and at any point where application specific equipment is connected to the
cabling; the work area and equipment cables are not included in the permanent link.

NOTE For balanced cabling the limits for the permanent link in this clause are calculated on the basis of 90 m of
installed cable and two connections.

7.1.3 Channels

The performance of the channel is specified at and between interfaces to the channel. The
cabling comprises only passive sections of cable, connecting hardware, work area cotds,
equipment cords and patch cords.

using two channels; an optical fibre channel and a balanced cabling ¢
and balanced cabling channels are connected together using a
cable converter. There are four channel interfaces; one at eac
and one at each end of the optical fibre channel. Equipment ¢
to be part of the channel. All work area, equipment cables g
channel.

Terminal
equipment

tical fihfe Balanced cable
perpanent permanent link
ink
( Opto-electronic
) converter (optional)
Figure 124 alion ablingnterfaces and extent of associated permanent links
Terminal
BD FD equipment

TP TO

~
Optical fibre ————"Balanced cable channel
channel

Opto-electronic
converter (optional)

Figure 12b — Location of cabling interfaces and extent of associated channels
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TP TO

a

Horizontal cable
(90 m)

A+B+C=9m

NOTE For balanced cabling, this example assumes the use of flexible cables with 50%_greater attéenuation
(dB/m) than the horizontal cable, and a cross-connection in the floor distributor, thus 3 ¢0 ions. Jmihis case,
the maximum length of work area, equipment, and patch cable is 9 m. A longer channelAe be.achieved by
using flexible cables with better attenuation performance.

Figure 12c — Class D channel implementation (with cross-c

Key
B Interface to the@c akb

X Optional interface whe

7.2 Clas

7.2.1 Application_clagsification
Five application classes for cabling have been identified for the purposes of this International
Standard. This ensures that the limiting requirements of one system do not unduly restrict

otherysystems.

The application classes are:

Class A includes speech band and low-frequency applications. Copper cabling permanent
links and channels supporting* Class A applications are referred to as Class A
permanent links and Class A channels respectively.

Class B includes medium bit rate data applications. Copper cabling permanent links
and channels supporting* Class B applications are referred to as Class B
permanent links and Class B channels respectively.
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Class C includes high bit rate data applications. Copper cabling permanent links and
channels supporting* Class C applications are referred to as Class C
permanent links and Class C channels respectively.

Class D includes very high bit rate data applications. Copper cabling permanent links
and channels supporting* Class D applications are referred to as Class D
permanent links and Class D channels respectively.

Lot Ll H Ll | P &l bialloit + dat L +2 et | +

upuucu widoo ImreiuucT o IIIuII aru VCI_)’ IIIUII Uil TALT UdAald appll\,auullo. \.I|JLI\;CU muTreT pCIIIIClIICIIL
links and channels supporting* Optical Class applications are referred to,as
Optical Class permanent links and Optical Class channels respectively.

NOTE *Permanent link specifications are provided for field test verification. Channel provide: minimum

requirements for application support.

Annex G gives examples of applications that fall within the various clés

7.2.2 Link and channel classification

Generic cabling, when configured to support particular agplicati ompnses one or more
permanent links and channels. Five permanent link apd—¢ are defined, which

Permanent link/channel class A
Permanent link/channel class B
Permanent link/channel class C
Permanent link/channel class D
Optical permanent link/cha s ort applications specified at 10 MHz

For copper cabling, a k or channel is specified so that channels will
provide the minjimu MISSi gance to support applications of the related
application clas aNgiven class will support all applications of a lower
class. Permanent lihj 9 5

Optical paramet
and channels

Table 2 relate ep
This table indicate

manent link and channel classes to the categories of clauses 8 and 9.
h'e channel length over which the various applications may be supported.

The distances presented are based on NEXT loss (for copper cables), bandwidth (for optical
fibrescables), and attenuation limits for various classes. Other characteristics of applications,
for'example propagation delay, may further limit these distances.

1) The use of link in clause 6 allows for a wider range of configurations than a permanent link in this amendment.
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Table 2 — Channel lengths achievable with different categories and types of cabling

Medium Channel length

Class A Class B Class C Class D Optical class
Category 3 balanced cable (8.1) 2 km 200 m 100 m — -
Category 4 balanced cable (8.1) 3 km 260 m 150 m 2 - -
Category 5 balanced cable (8.1) 3 km 260 m 160 m 2 100 m Y -
150 Q balanced cable (8.2) 3 km 400 m 250 m 2 150 m 2 -
Multimode optical fibre (8.4) N/A N/A N/A N/A 2 kmB)
Singlemode optical fibre (8.5) N/A N/A N/A N/K\ )

1) The 100 m distance includes a 90 m length permanent link and a maximum all wa\hc of flexible

cable for patch cords/jumpers, work area and equipment connections.
2) For distances greater than 100 m of balanced cable in the horizontal cabl
application standards should be consulted.

3) The minimum bandwidth for a 2 km multimode optical link is specified i
be limited to distances shorter than 2 km. Consult application standa

7.3.1 General

The parameters ¢
or unshielded cable’e

Unless stated othe

apply to permanent links and channels with shielded
t an overall shield, unless explicitly stated otherwise.

required perR
specified

interpolatien\betweew frequencies on a semi-logarithmic (NEXT loss, Power Sum NEXT loss,
ACR, Power Sum ACR, ELFEXT and Power Sum ELFEXT) or logarithmic (attenuation) scale.

7,3.2)" Nominal impedance

The designed nominal Impedance of a permanent Nk and channel shall be 100 Q, 120 Q, or
150 Q. The nominal impedance of permanent links and channels should be achieved by
suitable design, and the appropriate choice of cables and connecting hardware.

The variation of the input impedance of a permanent link and channel is characterised by the
return loss. The characteristic impedance of cables used in a permanent link and channel
shall be in accordance with the requirements of clause 8.



https://iecnorm.com/api/?name=35bdf33aaba258559272a97409bc398f

-10 - 11801 Amend. 2 © ISO/IEC:1999(E)

7.3.3 Return loss

The return loss of a permanent link and channel shall meet or exceed the values shown in
tables 3 and 4. The return loss shall be measured according to IEC 61935-1. The return loss
shall be measured from both ends to allow a correct evaluation of the permanent link or
channel. Terminations that are matched to the nominal impedance of the cable (specifically
100 Q, 120 Q, 150 Q) shall be connected to the cabling elements under test at the remote end
of the permanent link or channel.

Table 3 — Minimum return loss for permanent link

Frequency Minimum return loss
MHz ds
Class C Class D /\\
1<f<16 15 17/\

16 <f<20 N/A

AN\
20 < f< 100 N/A 17§z |ogm
N

Table 4 — Minimum return Iosm
Frequency |mu / \Si
MHz

1<f<16 X \/17

16<7<20 [ | M 17

R0<f<100 \ VN 17-10 log(f/20)

7.3.4 Attenuation (insextionNoss)

The attenuatio ’ i annel shall not exceed the values shown in
tables 5 and 6 respecti be consistent with the design values of cable length and
cabling materials used. Y ' iogof the permanent link or channel shall be measured
according to IEG 619 exesept that the measured attenuation shall not be scaled to a
standard length. S inks and channels should comprise cables, which closely
follow the s g ) y attenuation characteristic above 1 MHz.

5 — Maximum attenuation values for a permanent link

Frequency Maximum attenuation

MHz ds
Class A Class B Class C Class D
0,1 16,0 5,5 N/A N/A
1,0 N/A 5,8 3,1 2,1
4,0 N/A N/A 5,8 4,1
10,0 N/A N/A 9,6 6,1
16,0 N/A N/A 12,6 7,8
20,0 N/A N/A N/A 8,7
31,25 N/A N/A N/A 11,0
62,5 N/A N/A N/A 16,0
100,0 N/A N/A N/A 20,6
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Table 6 — Maximum attenuation values for a channel

Frequency Maximum attenuation
dB
MHz
Class A Class B Class C Class D
0,1 16,0 55 N/A N/A
1,0 N/A 5,8 4,2 2,5
40 N/A N/A 7.3 45
10,0 N/A N/A 11,5 7,0
16,0 N/A N/A 14,9 9,2
20,0 N/A N/A N/A 10@”\
31,25 N/A N/A N/A /1\2\8 ~
62,5 N/A N/A N/A \ ,5 \

100,0 N/A N/A N/A EQ,O Q

7.3.5.1 Pair-to-pair NEXT loss

7.3.5 NEXT loss

cable length and cabling materials u
IEC 61935-1 except that the measured
loss shall be measured from both ends
channel. See also A.1.1.

="adjusted for length. The NEXT
evaluation of the permanent link or

The values in tables 7nand\8 a
listed in annex G.

Q/Ta\le 7=

loss for a permanent link

equenc Minimum NEXT loss
dB
H
Class A Class B Class C Class D
X \

N 0,1 27,0 40,0 N/A N/A
\ \\]\O) N/A 25,0 40,1 61,2
\4,0 N/A N/A 30,7 51,8
10,0 N/A N/A 24,3 45,5
16,0 N/A N/A 21,0 42,3
20,0 N/A N/A N/A 40,7
31,25 N/A N/A N/A 37,6
62,5 N/A N/A N/A 32,7
100,0 N/A N/A N/A 29,3
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Table 8 — Minimum NEXT loss for a channel

Frequency Minimum NEXT loss
dB
MHz
Class A Class B Class C Class D
0,1 27,0 40,0 N/A N/A
1,0 N/A 25,0 39,1 60,3
7.0 NTA NTA 79,3 50,6
10,0 N/A N/A 22,7 44,0
16,0 N/A N/A 19,3 40,6
20,0 N/A N/A N/A 3%0
A\
31,25 N/A N/A N/A A 35,7 (\
62,5 N/A N/A N/A \?}}\Q
100,0 N/A N/A N/A/\ 2\7\1 >

Equipment connectors are not accounted for in table 8>and yScoatribpte to additional
crosstalk degradation.

7.3.5.2 Power Sum NEXT loss (PSNEXT)

The PSNEXT parameter is applicable\to chass s IEXT of a class D permanent
link and channel shall meet or excee tables 9 and 10 respectively.
PSNEXT is computed from pair-to-pair

T loss for a permanent link

Minimum PSNEXT loss
dB
Class D
Q x\1,})\ 58,2
RN
\%0,0 42,5
16,0 39,3
20,0 37,7
31,25 34,6
62,5 29,7
100,0 26,3
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Table 10 — Minimum PSNEXT loss for a channel

Frequency Minimum PSNEXT loss
MHz ds
Class D
1,0 57,3
4,0 47,6
16,0 37,6
20,0 36,0
31,25 32,7
62,5 27,6 (\\ (\
100,0 24,1 <\

Power Sum NEXT is met if measured pair-to-pair NEXT value§ for h.paircompination are
at least 1,8 dB better than those specified in tables 7 and anent \jnksMand channels
respectively.

7.3.6 Attenuation to crosstalk loss ratio
7.3.6.1 Pair-to-pair ACR

This is the difference between the NE
related to, but distinct from, the signa
transmit and receive signal levels of &
7.3.4 and 7.3.5, the transmiissio !
met. The ACR of cabling

ation of the cabling in dB. It is
atio (SCR) which accommodates the
applying the requirements of 7.3.3,
pplications listed in annex G will be

where

ACR is the attenuatq
ay is the NEX3

able 11 — Minimum ACR values for permanent link

Frequency Minimum ACR
MHz dB
Class D

1.0 59.1
4,0 47,7
10,0 39,4
16,0 34,5
20,0 32,0
31,25 26,6
62,5 16,7
100,0 8,7
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Table 12 — Minimum ACR values for channels

Frequency Minimum ACR
MHz dB
Class D

1,0 57,8

4,0 46,1
10,0 37,0
16,0 31,4
20,0 28,7
31,25 22,9
62,5 12,1

100,0 3,1 A

7.3.6.2 Power Sum ACR (PSACR)

The PSACR parameter is applicable to class D only. The PS
and channel shall meet or exceed the values shown in_tables
Power Sum ACR is computed from Power Sum NEXT/and attenuation as foflows:

class\D permanent link

PSACR = PSNEXT - a

Table 13 — Minimu@& valuges fo

—

Frequency Mimu ACR

(N ds

AN S et
V56,1

[ 4,0 ( ~— 447
PN DY
Q 16,0 31,5
20,5\/\ 29,0
ates / 23,6

13,7

82,5
A\ 16,0 5,7

permanent link

Table 14 — Minimum PSACR values for channels

Frequency Minimum ACR
MHz db
Class D

1,0 54,8
4,0 45,1
10,0 34,0
16,0 28,4
20,0 25,7
31,25 19,9
62,5 9,1
100,0 0,1
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7.3.7 ELFEXT
7.3.7.1 Pair-to-pair ELFEXT

The ELFEXT shall be measured from both ends to allow a correct evaluation of the permanent
link or channel.

Table 15 — Minimum ELFEXT values for permanent link

Frequency Minimum ELFEXT
dB
MHz
Class D
1,0 59,6
4,0 47,6
10,0 39,6 Q

16,0 35,5 OO\
20,0 33,6 NI \

31,25 20,7 \_ \
/z/

62,5
100,0 196 >
Table 16 — Minisqum EL alue fogayzs
Frequency ELFEXT
MHz N
< N2 \Mm
S e
[ 4,0 (N ~__ 450
b S e
Q ‘@,0 32,9
< 20,\}\/\ 31,0
3125 / 27,1

7.3.7.2 Po SUMELFEXT

The PSELFEXT parameter is applicable to class D only. The PSELFEXT of a class D
permanent link and channel shall meet or exceed the values shown in tables 17 and 18
respectively. PSELFEXT is computed from pair-to-pair ELFEXT as follows:

= Fond B d e Ve T ot Bl el Vi
T X T X

=== pp T =ETETODp, Al ¥ 5] h
PSELFEXT = -10log %O 10 +10 10 +10 10 E
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Table 17 — Minimum Power Sum ELFEXT values for permanent link

Frequency Minimum PSELFEXT

dB

MHz

Class D
1,0 57,0
4,0 45,0
10,0 EIAY
16,0 32,9
20,0 31,0
31,25 27,1
62,5 21,1
100,0 17,0 <

Table 18 — Minimum Power Sum ELFEXT vatues h

Frequency Minimum P FE
MHz /\( dﬁ L\\X\
A\ Xlsfo( ) >
SR
40 P 4
10,0

IO
BTSN A

0,3

2000 . 28,4
[ \31\,25\ 24,5
Q @2,5 N4 18,5

1000 A 14,4

7.3.8 DC loop resistance
The loopresistance of pairs shall be less than the values given in table 19 for each class of
application. These figures are derived from application requirements. The d.c. loop resistance
shall-be"measured according to IEC 61935-1. A short circuit is applied at the remote end of
the\pair and the loop resistance is measured at the near end. The measured value should be
consistent with the length and diameter of the conductors used in the cable.

Table 19 — Maximum d.c. loop resistance

Cabling class

Class A

Class B

Class C

Class D

Q

Maximum loop resistance 560

170

40

40
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7.3.9 Propagation delay
The propagation delay, measured according to IEC 61935-1, shall be less than the limits

given in tables 20 and 21. These limits are derived from system requirements. Any measured
or calculated values should be consistent with the lengths and materials used in the cabling.

Table 20 — Maximum propagation delay for permanent link

Measurement Tlass Detay
frequency
MHz us
1<f<16 C 0,486 + 0,036/ ¥f
1<f<100 D 0486+0%€/\\ﬁ s
Table 21 — Maximum propagation delay for a<ahe\l B
Measurement Class D A
frequency

MHz

1<f<16 /\( f\ AO,}“QW\E
1<f<100 /D& >\/( (5)54@0,036/\5

The class C and D channel delay reguitemenis>enstie that the delay requirements of the
applications listed in annex G are fulfilled. Q

7.3.10 Delay skew

The difference in propag any two pairs in a cabling channel shall be less

than the limits gi in‘tables 228

delay skew for permanent link

aswremenqt Class Delay skew
frequency
N Hz us
\\]\s f} 16 c 0,043
" \1s75100 D 0,043

Table 23 — Maximum delay skew for a channel

Measurement Class Delay skew
frequency
MHz us
1<f<16 C 0,050
1<f<100 D 0,050
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7.3.11 Longitudinal to differential conversion loss (balance)

The longitudinal conversion loss, measured as LCL and as LCTL according to ITU-T
Recommendation G.117, should exceed the values shown in table 24.

Table 24 — Longitudinal to differential conversion loss

Frequency Minimum longitudinal to differential conversion loss
MHz o8
Class A Class B Class C Class D
0,1 30 45 45 45
1,0 N/A 20 30 [ 40
4,0 N/A N/A ff.s. MY

10,0 N/A N/A 25 < \3(&

16,0 N/A N/A L8N \ \r(s
20,0 N/A N/A \f N

TN
100,0 N/A N/A \NN \

O 1y
The measurement of these values on installed syste is\tye(\>ell established. It is

sufficient to verify the values by design. G

7.3.12 Transfer impedance of shield

This parameter applies to shielded cablin ‘ surement of transfer impedance for
installed cabling is not well developed, ination practices may be verified by
laboratory measurements } of short lengths of terminated cable. The
transfer impedance re ielded cables and connectors in clauses 8 and 9
should be applied. Seg he use of shielded cabling

7.4 Optical fibr@

7.4.1 General

The perform for optical fibre permanent links/channels assume that each
optical fibre pe nel employs a single optical wavelength in one transmission
window Qnl tandards employing wavelength multiplexing are not yet available
for listing All g pllcat|0n specific hardware for wavelength multlplexmg is mstalled

components will be found in the application standards. There are no special requirements for
generi¢ cabling concerning wavelength multiplexing.

The-performance requirements of single-mode and multimode optical fibre permanent links/
channels are considered in this subclause.

Unless otherwise stated, test procedures are described in IEC 61280-4.
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7.4.2 Optical attenuation

The maximum attenuation (insertion loss) shall not exceed the values specified in table 25 in
the wavelength windows specified in tables 26 and 27. The allowable attenuation of optical
fibre permanent links/channels is application dependent. Consult the application standards for
limitations.

The attenuation values given in table 25 have been calculated for optical fibre permanent

links/channels in each cabling subsystem, assuming a worst case installation philosophy of a
connector and a splice at each end of each subsystem.

Table 25 — Attenuation of optical fibre cabling subsystems (\

Cabling Link/channel Attenuation N
subsystem length V) dB
m
Singlemode \Q{Iti}wde \>
1310nm | 1 ssozﬁkr\\asw\ }\300%1
Horizontal 100 2,2 /%,{ \2%\ \/ 2,2
Building backbone 500 2,7 27 3,9 > 2,6
Campus backbone 1500 3,(?/\ \)}J6[\ 7,4 3,6
D The link/channel lengths and/attéquatjgh Valges g ven@r e achievable using
optical fibre components meeting the minknum requiréments of 8.4, 8.5 and 9.4.
Different link lengths could be achieyed f\other optical fi ponents were used.

Table 26 - W?r%ngth wingows uwoptical fibre cabling
/\g\ ‘

Nominal weNimit pef limit Reference test Maximum
wavelength wavelength spectral
width FWHM
ng(\ m n nm nm
833/ \‘{{O 910 850 50
13 85 1330 1300 150
ableX A--Wavelength windows for singlemode optical fibre cabling
AN
W’ ower limit Upper limit Reference test Maximum
velengt wavelength spectral
width FWHM
n nm nm nm nm
1310 1288 1339 1310 10
1550 1525 1575 1550 10
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7.4.3 Multimode modal bandwidth

For multimode optical fibre permanent links/channels the optical modal bandwidth shall
exceed the minimum values shown in table 28.

Table 28 — Minimum optical modal bandwidth

Wavelength Minimum bandwidth
nm MHz
850 100
1 300 250

gasured in
hievable

The dispersion of the optical fibre used in the optical link/channe
accordance with the test methods described in IEC 60793-1. Sg
distances.

7.4.4 Return loss

The optical return loss of any interface of an optic gxceed the values

shown in table 29.
Table 29 —{Mﬂi\murzﬂg%gl re

Multimode Sinw

850 nm 1 3((% nn;\ 1\8{0 M 1 550 nm
20 48 2\>\dB\ \xg\(js/ 26 dB

N\
7.4.5 Propagation dela

For some appli
important to enstwé
annels. For this reason, it is important to know the

lengths of optica /channels. It is possible to calculate propagation delay
based on cablg > ause 8).

Delete second paragraph NOTE.

Replace the fourth paragraph by the following text:

tT—the—fottowing—tabtes,—the—requirements—for—attentuation—and—NEXTtoss—are—given—for
discrete frequencies only. They have to be fulfilled, however, for all intermediate frequencies.
Requirements at intermediate frequencies are derived by linear interpolation between two
specified frequencies on a semi-logarithmic (NEXT loss) or logarithmic (attenuation) scale.
Requirements for Power Sum NEXT loss, ELFEXT, and Power Sum ELFEXT are under study.

For multimode and single mode fibre, a conservative conversion value for unit propagation
delay of 5,00 ns/m (0,667 c) may be used. This value can be used to calculate channel delay
without verification.
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8.1 General requirements for 100 Q and 120 Q balanced cable

Replace table 15 by the following table:

Table 30 — Mechanical characteristics of 100 Q and 120 Q balanced cables

Cable characteristics Units Subsystem est method
1 Mechanical characteristics Backbone | Horizontal Subclause
1.1 Diameter of conductor ) Mm 0,4 to 0,65 3.4.1 of
IEC 61156-1
1.2 Diameter over insulated conductor 2 Mm <\\ \?<.1 of
A (T HES61156-1
1.3 Number of conductors in a cable per 2/4
element pair/per
quad /\
1.4 | Shield around cable element 3 Optionalf@fé(to g\le@e 1}3\
1.5 [ Number of cable Pairs >4 \Zh\(né\ 2,3, »
Elements in a unit 4 Quads >2 A= 10N, 3)
1.6 | Shield around cable unit ¥ ( D) O}(Longl\ )
1.7 | Number of cable units in a cable (’\\// /\>l\
1.8 Shield around cable 3 ( /\\ 8 Opj)nak@)afwo/clause 9
1.9 | Outer diameter of cable <20 3.4.1 of
k IEC 61156-1
1.10 | Temperature range without °C Ihstallation: 0 to +50 f.f.s.
mechanical degradatlon 6) (\ Operation: —20 to +60
1.11 | Minimum bending ra s |n \_) 8\times outer cable diameter 3.4.8 of
during |nstal|at|on IEC 61156-1
1.12 | Minimum bending|radius i taIIe 3 (f.f.s.) times 4 (f.f.s.) times f.f.s.
outer cable outer cable
diameter diameter
1.13 | Pulling stré\gﬂ{ N/mm? >50 3.4.9 of
CUmin IEC 61156-1
1.14 | Fire rating \\) According to IEC 61156 unless As applicable
otherwise requested by local
regulation
1.15 Colou codlng As required by local regulations
preferably IEC 60708-1
1.16 e M \) As required by local regulations
or national specifications

1) Conductor didmeters Below 0,5 mm may not be compatible with all connecting hardware.

The two\measured values using the IEC method must be averaged and then compared to the limit for
compliance verification.

Dianteters over the insulated conductor up to 1,6 mm may be used if they meet all other performance
requirements. These cables may not be compatible with all connecting hardware.

2)

3)71f it is intended to use cables with shielding, care shall be taken that the connecting hardware is properly

designed to terminate the shielding

4 Care has to be taken to meet the NEXT loss requirements given in 8.3.

Should be minimised to make best use of duct and crossconnect capacity (see clause 9).
In case of under carpet cable the value is not applicable.

5)

6) For certain applications (e.g. precabling buildings in cold climate) a cable with a lower temperature
bending performance of —30 °C may be required.
) This is an indication for cable performance, installation needs are for further study. This results in a

maximum pulling force of 50 N/mm? times copper conductor cross-section, excluding shields, if present.

For cables with fewer cable elements than those specified by IEC 60708, pair colours should be consistent
with all pairs or quads specified starting from 1 up to the number of elements in the cable.

8)
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8.1 General requirements for 100 Q and 120 Q balanced cable

Replace table 16 by the following table:

Table 31 — Electrical characteristics of 100

Q and 120 Q balanced cables

11801 Amend. 2 © ISO/IEC:1999(E)

Cable characteristics

Cable category

3)

Test method

3)

2 Electrical characteristics Units MHz 3 4 5
at 20 °C
2.1 | Maximum d.c. loop Q/100 m d.c 19,29 19,21 9,2 3.2 of
resistance IEC' 61156-1
2.2 Nominal phase velocity 1 0,4c 0,6 c b 3.3.1 of
of propagation 10 0,6 c 0,6 0,65.¢ IE€ 61156-1
100 N/A N/A 651C
2.3 |Minimum NEXT loss? [dBat100m | 0,772 43 /5 \ ]\ eaC 3.3.4 of
cable length \ \(5 IEC 61156-1
1 41 56 N 2
4 32 L] NN NN s
10 26—~ A\ g7
16 /23 N\ 38 44
20 NS E 42
31,25 (| \ WA/~ N/AS 40
w2, 5K | (AT WA 35
100\ A N ANA 32
2.4 Maximum resistance % d.c. 3 3 3.2.2 of
unbalance =N IEC 61156-1
2.5 | Minimum longitudinal dB 0,064 ®¥4) | 45 (ffs) |45 (ffs) ITU-T 0.9
conversion loss /\ N
2.6 Maximum capacitanc pFNm :0Q08 3400 3400 3400 3.2.6 of
unbalance pair to r IEC 61156-1
ground 0,0
2.7 Maximum tra@ Q/%\ V 50 50 50 3.2.7 of
Impedance N\ 10 100 100 100 IEC 61156-1
(only applicable wken 100 N/A N/A ffs.
shields are presgent)
2.8 Minimum d,c. insulatjon Q Kk d.c 150 150 150 3.2.4 of
resistanc/\BX\ \ IEC 61156-1
2.9 Dielegtric treng?ﬁ\ \/ d.c. or 1kV,1minor2,5kV,2s 3.2.3 of
conducteg/con :tor. a.c 700 V, 1 min IEC 61156-1
andsqndu /StNe or1.7kV. 2 s
2.10 | Minimum Strdetural dB at 1to <10 12 (f.f.s.) 21 (f.f.s.) | 23 (f.f.s.)
return loss 10%’29‘;?'9 10to<16 | 10 (ff.s) | 19 (ff.s) |23 (ffs)| IEC 61156-1
16 to <20 N/A 18 (f.f.s.) | 23 (f.f.s.) f.f.s.
20 to 100 N/A N/A 23-10log
(f/20)
(f.f.s.)
2311 | Delay skew ns/100 m 1to <16 45 45 45 IEC 61935-1
16 to <20 45 45
20 to 100 45

1) If all other values are fulfilled, the maximum d.c. loop resistance may be as high as 30 Q /100 m.

2) Unless otherwise specified, cable NEXT loss performance shall be characterised using "worst case pair
combination" testing. See 8.3 for additional NEXT loss requirements for balanced cables.

3)

stated in the column "Cable category".

The test method shall be as stated in the column "Test method" while the required value shall meet the values
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8.1.1 Additional requirements for 100 Q balanced cable

Replace table 17 by the following table:

Table 32 — Additional electrical characteristics of 100

Q balanced cables

Cable characteristics Cable category est method
3 Electrical Units MHz 3 4 5
characteristics at 20 °C
3.1 Characteristic Q 0,1 75t0 150 | 75t0 150 | 75to0 150 | IEC 61156-1
impedance /~
>1 100+15 | 10015 | 180 +15 |\ WW.C)
3.2 Maximum attenuation dB/ 0,064 0,9 0,8 \o,e(\ 3.2 of
\ |EC 61156-1
100m | 0,256 1,3 14 N\ D
0,512 1,8 a5 N\ \u5 >
0,772 2,2 19 J~N 18
1 26 P 2R\ WS 21)
4 56 S\ RS
10 8/ 2 ) 6,6
16 | 31 N8 8,2
20 AN A [ ( Jog /| 92
31, WALN ] T NA 11,8
5 NN\ NA /A 17,1
( 100 N/A N/A 22,0

Delete table 18.

Page 36

8.1.2 Additional ;

Replace table 1

balanced cable

Table 33 dajtional glectrical characteristics of 120

Q balanced cables

ab \bqy}terlstlcs Cable category Test method
3 EIecN\} Units MHz 4 5
characteristics At 20 °C
3.1 Characteristic Q 0,1 75 to 150 75 to 150 IEC 61156-1
Impedance 21 120 + 15 120 £ 15
3.2 Maximum attenuation dB/ 0,064 0,8 0,8 3.3.2 of IEC 61156-1
100 m 0,256 11 1,1
0,772 1,7 1,5
1 2,0 1,8
4 4,0 3,6
10 6,7 5,2
16 8,1 6,2
20 9,2 7,0
31,25 N/A 8,8
62,5 N/A 12,5
100 N/A 17,0
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8.2 General requirements for 150 Q balanced cable

Replace table 20 by the following table:

Table 34 — Mechanical characteristics of 150

Q balanced cables

11801 Amend. 2 © ISO/IEC:1999(E)

Tanle characternsucs UNItS Requirement Test method
1 Mechanical characteristics
1.1 | Diameter of conductor V) mm 0,6 - 0,66 3.4.1of
/N | [EC61156-1
1.2 | Diameter over insulated conductor 2) mm 6 3.4.1 of
A (O\g \1F\C 61156-1
1.3 Number of conductors in a cable per pair/ 2/4 \>
element per quad
1.4 Shield around cable element Optional. Re}s\r to (M }({
1.5 Number of cable elements in a unit pairs: &\2\\ \ \
quads: / \1\\ \
1.6 | shield around cable unit vds, bt gptiondnif 12is Ailfilled.
f\ ef?'t\to clause 10
1.7 Number of cable units in a cable ( N\ 6 ( U 2?\/
1.8 Shield around cable \Q\ptioWr to clause 10
1.9 | Outer diameter of cable ¥ mm <11 3.4.1 of
(\ IEC 61156-1
1.10 | Temperature range withgut \) \> Installation: 0 to + 50 f.f.s.
mechanical degradation 2\ — P
I~ ) Operation: =20 to + 60 f.s.
1.11 | Minimum bendmg r m 7,5 3.4.9 of
during |nstaI| IEC 61156-1
1.12 | Minimum ben}\\m{/a\s\ i stal \ f.f.s. f.f.s.
1.13 | One time bend \Ym 20
1.14 | pulling strength ¥ _/Nimm? 250 3.4.8 of
(e\ x CUpin IEC 61156-1
1.15 According to IEC 61156-1 unless As
otherwise requested by local regulation. applicable
1.16 | Colour codmg Preferably IEC 60708 or pair 1: red/green
pair 2: orange/black
1.17 |.Cable marking As required by local rules or national

specifications

1)

compliance verification.

The two measured values using the |IEC method must be averaged and then compared to the limit for

2)
3)
4)

Values above 1,6 mm may not be compatible with all connecting hardware.
Only for cables with one cable unit.
This is an indication for cable performance, installation needs are for further study. This results in a maximum

pulling force of 50 N/mm? times copper conductor cross-section, excluding shields, if present.
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