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Table 14 – PS ACR-F for channel 

Class Frequency 
MHz 

Minimum PS ACR-F a, b 
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a PS ACR-F at frequencies that correspond to calculated PS FEXT values of greater than 
67,0 dB are for information only. 

b The PS ACR-F limit at frequencies that correspond to calculated values of greater than 
62,0 dB shall revert to a minimum requirement of 62,0 dB.  

Table 15 – Informative PS ACR-F values for channel at key frequencies 

Minimum PS ACR-F 
dB Frequency 

MHz 
Class D Class E Class EA Class F Class FA 

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

16 30,3 36,2 36,2 54,5 60,3 

100 14,4 20,3 20,3 41,4 44,4 

250 N/A 12,3 12,3 34,8 36,4 

500 N/A N/A 6,3 29,6 30,4 

600 N/A N/A N/A 28,3 28,8 

1 000 N/A N/A N/A N/A 24,4 

 

6.4.7 Direct current (d.c.) loop resistance 

The d.c. loop resistance of each pair of a channel shall meet the requirements in Table 16. 

When required, the d.c. loop resistance shall be measured according to IEC 61935-1. 11801 © ISO/IEC:2002+A1:2008(E) – 55 – 

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

Maximum d.c. loop resistance 
Ω 

Class A Class B Class C Class D, E, EA, F, FA 

560 170 40 25 

 

 

6.4.8 Direct current (d.c.) resistance unbalance 

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

6.4.9 Current carrying capacity 

The minimum current carrying capacity for channels of Classes D, E and F shall be 0,175 A 
d.c. per conductor for all temperatures at which the cabling will be used. This shall be 
achieved by an appropriate design. 

6.4.10 Dielectric withstand 

Dielectric withstand of Classes D, E, EA, F and FA channels shall be a minimum of 

1 000 V d.c. conductor-to-conductor and shall be a minimum of 1 000 V d.c. conductor-to-
screen or conductor to earth, if a screen is not present. This requirement shall be met by 
design. 

6.4.11 Power capacity 

Void. 

6.4.12 Propagation delay 

The propagation delay of each pair of a channel shall meet the requirements derived by the 
equation in Table 17. 

When required, the propagation delay shall be measured according to IEC 61935-1. 

Table 17 – Propagation delay for channel 

Class Frequency 
MHz 

Maximum propagation delay 
µs 

A 0,1=f  20,000  

B 10,1 ≤≤ f  5,000  

C, D, E, EA, F, FA NOTE1 ≤≤ f  5 0,00240,0360,534 ×++ f  

NOTE The equation for propagation delay applies to the upper frequency of the class. 
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6 Performance of balanced cabling 

6.1  General 

This clause specifies the minimum performance of generic balanced cabling. The performance 

of balanced cabling is specified for channels, permanent links and CP links (see Figure 10). 
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Figure 10 – Balanced cabling: channel, permanent link and CP link 

In the case of cable sharing, additional requirements should be taken into account for 

balanced cabling. The additional crosstalk requirements for balanced cables are specified in 

 9.3. 

The performance specifications are separated into six classes (A to F) for balanced cabling. 

This allows the successful transmission of applications over channels according to  Annex F 

which lists the applications and the minimum class required. 

The channel performance requirements described in this clause may be used for the design 

and verification of any implementation of this International Standard. Where required, the test 

methods defined or referred to by this clause, shall apply. In addition, these requirements can 

be used for application development and troubleshooting. 

The permanent link and CP link performance requirements described in  Annex A may be used 

for acceptance testing of any implementation of this International Standard. Where required, 

the test methods defined or referred to by  Annex A, shall apply. 

The specifications in this clause allow for the transmission of defined classes of applications 

over distances other than those of  7.2, and/or using media and components with different 

performances than those specified in Clauses  9,  10 and  13. 

The channel, permanent link and CP link performance specification of the relevant class shall 

be met for all temperatures at which the cabling is intended to operate. 

There shall be adequate margins to account for temperature dependence of cabling 

components as per relevant standards and suppliers’ instructions. In particular, consideration 

should be given to measuring performance at worst case temperatures, or calculating worst 

case performance based on measurements made at other temperatures. 

Compatibility between cables used in the same channel or permanent link shall be maintained 

throughout the cabling system. For example, connections between cables with different 

nominal impedance shall not be made. 
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In the case of cable sharing, additional requirements should be taken into account for 

balanced cabling. The additional crosstalk requirements for balanced cables are specified in 

 9.3. 

The performance specifications are separated into six classes (A to F) for balanced cabling. 

This allows the successful transmission of applications over channels according to  Annex F 

which lists the applications and the minimum class required. 

The channel performance requirements described in this clause may be used for the design 

and verification of any implementation of this International Standard. Where required, the test 

methods defined or referred to by this clause, shall apply. In addition, these requirements can 

be used for application development and troubleshooting. 

The permanent link and CP link performance requirements described in  Annex A may be used 

for acceptance testing of any implementation of this International Standard. Where required, 

the test methods defined or referred to by  Annex A, shall apply. 

The specifications in this clause allow for the transmission of defined classes of applications 

over distances other than those of  7.2, and/or using media and components with different 

performances than those specified in Clauses  9,  10 and  13. 

The channel, permanent link and CP link performance specification of the relevant class shall 

be met for all temperatures at which the cabling is intended to operate. 

There shall be adequate margins to account for temperature dependence of cabling 

components as per relevant standards and suppliers’ instructions. In particular, consideration 

should be given to measuring performance at worst case temperatures, or calculating worst 

case performance based on measurements made at other temperatures. 

Compatibility between cables used in the same channel or permanent link shall be maintained 

throughout the cabling system. For example, connections between cables with different 

nominal impedance shall not be made. 
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9.2.2.7 Coupling attenuation 

Refer to 3.3.9 of IEC 61156-5 with the additional requirement, that for screened cables type II 
shall be met. 

9.2.2.8 Transfer impedance 

Screened cables shall meet the requirements of grade 2 in table 2 of IEC 61156-5. 

9.2.3 Additional performance requirements for flexible cables 

This clause covers additional requirements for cables used for patch cords, for work area and 
for equipment cords for use with balanced cabling. The electrical performance of these cables 
shall meet the general requirements for balanced cables as specified in  9.2.2 for the 
respective category with exception of attenuation, d.c. loop resistance and return loss (RL), 
which are specified in this subclause. 

The attenuation in dB/100 m and d.c. loop resistance shall not be more than 50 % higher than 
specified in  9.2.2. Consider  7.2 for additional length restrictions. 

NOTE Return loss (RL) shall be measured on a test length of 100 m. Alternate test methodologies that have been 
shown to correlate with these requirements may also be used. 

9.3 Additional crosstalk considerations for cable sharing in balanced cables 

9.3.1 General 

This subclause covers cabling system implementations that may lead to the presence of 
multiple signals on the same cable. 

Backbone cables required to support multiple signals shall meet the requirements of  9.3.2. 

In the horizontal cabling subsystem, when multiple telecommunications outlets are served by 
a single cable, the near-end crosstalk of cable elements that extend to any two or more 
outlets shall meet the requirements of  9.3.3. The requirements of  9.3.3 also apply between 
units of hybrid and multi-unit cables used in either the horizontal or backbone subsystems. 

9.3.2 Power summation in backbone cables 

Examples of the types of cables covered by this clause include cables with two or more 
elements within a cable unit that are used for backbone subsystems. Cables according to the 
requirements of this clause shall meet the respective requirements of  9.2. These cables shall 
additionally meet the PS NEXT requirements for crosstalk in bundled cable, i.e. 3.3.10 of 
IEC 61156-5. 

NOTE 1 The specification in IEC 61156-5:2002 is more demanding by 2 dB than the original ISO/IEC requirement. 

NOTE 2 PS NEXT takes the total crosstalk power into account. Therefore a higher count of adjacent pairs 
requires a higher pair-pair NEXT to achieve the same PS NEXT. 

9.3.3 Hybrid, multi-unit and cables connected to more than one TO 

Examples of the types of cables that are covered by this clause include hybrid cables and 
multi-unit cables and any cable connected to more than one TO. The units may be of the 
same type or of different types, and of the same category or of different categories. Cables 
required to meet this clause shall also meet the requirements for the corresponding cable type 
given in  9.2. 
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Table 46 – Power sum far end crosstalk (PS FEXT) 
(for information only) 

Requirement c 

Connector category Electrical characteristics Frequency 
MHz 

5 6 7 

Test standard 

1 to 100 72,1 – 20 lg(f) - – 

1 to 250 – 80,1 – 20 lg(f) – 
Minimum power sum far 
end crosstalk (PS FEXT) a, b

dB 
1 to 600 – – 87 – 15 lg(f) 

1 62,0 62,0 62,0 

100 32,1 40,1 57,0 

250 N/A 32,1 51,0 

Minimum PS FEXT at key 
frequencies 
dB 

600 N/A N/A 45,3 

IEC 60512-25-1 

a PS FEXT at frequencies that correspond to calculated values of greater than 62,0 dB shall revert to a minimum 
requirement of 62,0 dB. 

b For connectors, the difference between PS FEXT and PS ELFEXT is minimal. Therefore, connector PS FEXT 
requirements are used to model PS ELFEXT performance for links and channels. 

c Equations and values for power sum FEXT are provided for information only. 

Table 47 – Input to output resistance 

Requirement 

Connector category Electrical characteristics Frequency 

5 6 7 

Test standard 

Maximum input to output 
resistance a  

mΩ 
d.c. 200 200 200 IEC 60512-2 

Test 2a 

a Input to output resistance is a separate measurement from the contact resistance measurements required in 
series IEC 60603-7. Input to output resistance is measured from cable termination to cable termination to 
determine the connector's ability to transmit direct current and low frequency signals. Contact resistance 
measurements are used to determine mechanical and environmental performance of individual electrical 
connections. These requirements are applicable to each conductor and to the screen, when present. 

Table 48 – Input to output resistance unbalance 

Requirement 

Connector category Electrical characteristics Frequency 

5 6 7 

Test standard 

Maximum input to output a 
resistance unbalance 
mΩ 

d.c. 50 50 50 IEC 60512-2 
Test 2a 

a Input to output resistance measurements are made from cable termination to cable termination. 
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Table 38 – Multimode optical fibre modal bandwidth 

Minimum modal bandwidth 
MHz × km 

 

Overfilled launch bandwidth Effective laser launch bandwidth 

Wavelength 850 nm 1 300 nm 850 nm 

Optical fibre type Core diameter 
µm 

   

OM1 50 or 62,5 200 500 Not specified 

OM2 50 or 62,5 500 500 Not specified 

OM3 50 1 500 500 2 000 

NOTE Effective laser launch bandwidth is assured using differential mode delay (DMD) as specified in 
IEC/PAS 60793-1-49. Optical fibres that meet only the overfilled launch modal bandwidth may not support some 
applications specified in  Annex F. 

9.4.4 Single-mode optical fibre cables 

The three parts to the requirement for single-mode optical fibre cables are the optical fibre 
requirements, the cable transmission performance and the physical cable requirements. 

a) Optical fibre requirements 
 the optical fibre shall comply with IEC 60793-2-50 type B1 and ITU-T G.652. 
b) Cable transmission performance requirement 

1) Attenuation 
 each single-mode optical fibre in the cable shall have an attenuation in accordance 

with Table 37. Attenuation shall be measured in accordance with IEC 60793-1-40. 
2) Cut-off wavelength 
 the cut-off wavelength of cabled single-mode optical fibre shall be less than 1 260 nm 

when measured in accordance with IEC 60793-1-44. 
c) Physical cable requirements 
 the indoor and outdoor optical fibre cable shall meet mechanical and environmental 

requirements from IEC 60794-2 and IEC 60794-3 respectively. 

10 Connecting hardware requirements 

10.1 General requirements 

10.1.1 Applicability 

This clause provides guidelines and requirements for connecting hardware used in generic 
cabling. For the purpose of this clause, a connector is a component normally attached to a 
cable or mounted on a piece of apparatus (excluding an adapter) for joining separable parts of 
a cabling system. Unless otherwise specified, this standard specifies the minimum 
performance of mated connectors as part of a link or channel. The requirements used in this 
clause apply to mated connections. The requirements of the detail specifications for plugs and 
sockets referenced in this clause shall also be met. 

These requirements apply to individual connectors which include telecommunications outlets, 
patch panels, consolidation point connectors, splices and cross-connects. All requirements for 
these components are applicable for the temperature range of –10 °C to +60 °C. Performance 
requirements do not include the effects of cross-connect jumpers or patch cords. 
Requirements for balanced cords are provided in Clause  13. 


