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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
SPECIFICATION FOR THE TESTING OF BALANCED  

AND COAXIAL INFORMATION TECHNOLOGY CABLING –  
 

Part 1-1: Additional requirements for the measurement of transverse 
conversion loss and equal level transverse conversion transfer loss 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees. 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 61935-1-1 has been prepared by IEC technical committee 46: 
Cables, wires, waveguides, RF connectors, RF and microwave passive components and 
accessories. 

The text of this International Standard is based on the following documents: 

FDIS Report on voting 

46/724/FDIS 46/729/RVD 

 
Full information on the voting for the approval of this International Standard can be found in 
the report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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A list of all parts in the IEC 61935 series, published under the general title Specification for 
the testing of balanced and coaxial information technology cabling, can be found on the IEC 
website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 
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INTRODUCTION 

Measurement of TCL and ELTCTL is not required by IEC 61935-1. However, these 
parameters are specified requirements of unscreened cabling for class D up to FA according 
to ISO/IEC 11801-1. The installation can experience delivery of non-compliant components 
which cannot assure ISO/IEC 11801-1 system compliance. Other installation factors can also 
affect TCL and ELTCTL performance. 

For screened cabling, TCL and ELTCTL are not specified requirements for class D up to FA 
according to ISO/IEC 11801-1. 

Observation of the minimum requirements of IEC 61935-1 would not identify non-compliant 
cabling. However, field test instrumentation can provide reference tests for TCL and ELTCTL 
that can be optionally applied to the minimum requirements of IEC 61935-1. 

This document describes the practice of such testing and provides a reference level of 
accuracy for such field testers. 

In addition, those wishing to use field test instrumentation for the laboratory evaluation of 
systems or components according to ISO/IEC 11801-1 could also use this document to ensure 
a consistent level of understood accuracy. 
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SPECIFICATION FOR THE TESTING OF BALANCED  
AND COAXIAL INFORMATION TECHNOLOGY CABLING –  

 
Part 1-1: Additional requirements for the measurement of transverse 
conversion loss and equal level transverse conversion transfer loss 

 
 
 

1 Scope 

This part of IEC 61935 specifies additional reference measurement procedures for level V 
field testers, transverse conversion loss (TCL) and equal level transverse conversion transfer 
loss (ELTCTL). The requirements for field tester accuracy to measure these parameters 
according to the requirements of ISO/IEC 11801-1 are specified in this document. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements of this document. For dated references, only the edition 
cited applies. For undated references, the latest edition of the referenced document (including 
any amendments) applies. 

IEC 61935-1:2019, Specification for the testing of balanced and coaxial information 
technology cabling – Part 1: Installed balanced cabling as specified in ISO/IEC 11801 and 
related standards 

ISO/IEC 11801-1:2017, Information technology – Generic cabling for customer premises –  
Part 1: General requirements 

3 Terms definitions and acronyms 

For the purposes of this document, the terms and definitions given in IEC 61935-1 and 
ISO/IEC 11801and the following apply. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

3.1 Terms and definitions 

3.1.1  
transverse conversion loss 
ratio, expressed in dB, of the measured common mode voltage on a pair relative to the 
differential mode voltage on the same pair applied at the same end 

3.1.2  
transverse conversion transfer loss 
ratio, expressed in dB, of the measured common mode voltage on a pair relative to the 
differential mode voltage applied at the opposite end of the same pair 

3.1.3  
equal level transverse conversion transfer loss 
difference, in dB, between the transverse conversion transfer loss and the differential mode 
insertion loss of a pair 
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3.2 Acronyms 
TCL Transverse conversion loss 
TCTL Transverse conversion transfer loss 
ELTCTL Equal level transverse conversion transfer loss 

4 Reference measurement procedures  

4.1 Cabling configurations 

The cabling configurations that are tested in the field are described by IEC 61935-1. 

4.2 Transverse conversion loss 

The reference measurement procedure for TCL is provided by IEC 61935-1. 

4.3 Equal level transverse conversion transfer loss 

The reference measurement procedure for ELTCTL is provided by IEC 61935-1. 

5 Field test measurement requirements for TCL and ELTCTL 

5.1 General 

This document specifies additional reference measurement procedures for level V field test 
transverse conversion loss (TCL) and equal level transverse conversions transfer loss 
(ELTCTL) and the requirements for field tester accuracy to measure these parameters. 

Measurement of TCL and ELTCTL is not required by IEC 61935-1; however, these parameters 
are specified requirements of unscreened cabling for class D up to FA according to 
ISO/IEC 11801-1. 

For screened cabling, TCL and ETCTL are not specified requirements for class D up to FA 
according to ISO/IEC 11801-1. 

5.2 Field test parameters 

The following field test measurement parameters and related requirements are specified in 
this document: 

– TCL; 
– ELTCTL. 

5.3 Data reporting and accuracy 

5.3.1 General 

See IEC 61935-1. 

5.3.2 Detailed results 

The field test equipment shall be capable of recording all connectivity information, as well as 
the measured values of every parameter at every frequency data point. In addition, the 
detailed results shall include a PASS/FAIL result for TCL and ELTCTL, as applicable for the 
selected performance level. 
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5.3.3 Summary results 

A summary of the reporting requirements for field test equipment are provided by Table 1. 

Table 1 – Summary reporting requirements for field test equipment 

Function Measured from local end or remote end  
(if measurements from both directions 

are not required) 

Measured from remote end (if measurement 
from remote end is required) 

TCL 

Worst case TCL margin 

(1 of 4 possible) 

Test limit at worst case TCL margin 

TCL at worst case TCL margin 

Frequency at which worst case margin occurs 

PASS/FAIL 

Worst case TCL margin 

(1 of 4 possible) 

Test limit at worst case TCL margin 

TCL at worst case TCL margin 

Frequency at which worst case margin occurs 

PASS/FAIL 

ELTCTL 

Worst case ELTCTL margin 

(1 of 4 possible) 

Test limit at worst case ELTCTL margin 

ELTCTL at worst case ELTCTL margin 

Frequency at which worst case margin occurs 

PASS/FAIL 

Worst case ELTCTL margin 

(1 of 4 possible) 

Test limit at worst case ELTCTL margin 

ELTCTL at worst case ELTCTL margin 

Frequency at which worst case margin occurs 

PASS/FAIL 

 

6 Field tester measurement accuracy requirements 

6.1 General 

A summary of the accuracy of TCL and ELTCTL measurements for level V testers is provided 
by Table 2.  

Table 2 – Summary of TCL and ELTCTL accuracy for level V testers 

Test 
parameter 

Level V 

Baseline accuracy at 
permanent link limit 

dB 

Link accuracy at permanent 
link limit 

dB 

Channel accuracy at channel 
limit 

dB 

Frequency 
1≤f< 
50 

MHz 

50≤f<100 
MHz 

100≤f≤ 
1 000 MHz 

1≤f< 
50 

MHz 

50≤f< 
100 MHz 

100≤f≤ 
1 000 MHz 

1≤f< 
50 

MHz 

50≤f< 
100 MHz 

100≤f≤ 
1 000 
MHz 

TCL 5,0 f
−7,0

25
 3,0 5,0 f

−7,0
25

 3,0 5,0 
f

−7,0
25

 
3,0 

ELTCTL 4,0 f
−5,0

50
 3,0 4,0 f

−5,0
50

 3,0 4,0 
f

−5,0
50

 
3,0 

 

Table 3 provides an informative summary of TCL and ELTCTL accuracy values for level V 
testers. 
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Table 3 – Informative summary of TCL and ELTCTL accuracy values for level V testers  

Frequency 

TCL ELTCTL 

Baseline 
accuracy at 
permanent 
link limit 

Link 
accuracy at 
permanent 
link limit 

Channel 
accuracy at 

channel 
limit 

Baseline 
accuracy at 
permanent 
link limit 

Link 
accuracy at 
permanent 
link limit 

Channel 
accuracy at 

channel 
limit 

MHz dB dB dB dB dB dB 

1 5,0 5,0 5,0 4,0 4,0 4,0 

50 5,0 5,0 5,0 4,0 4,0 4,0 

100 3,0 3,0 3,0 3,0 3,0 3,0 

1 000 3,0 3,0 3,0 3,0 3,0 3,0 

 
NOTE For Class D up to FA, ISO/IEC 11801-1 limits for TCL are specified to a maximum frequency of 250 MHz, 
and ELTCTL to a maximum frequency of 30 MHz. IEC 61935-1 (all parts) documents specify accuracy as 
referenced at the limit line, and for the purposes of IEC 61935-1-1 accuracy requirements, extrapolations (or 
highest frequency requirement) of ISO/IEC 11801-1 TCL and ELTCTL requirements have been assumed to apply 
up to 1 000 MHz with a plateau of 3 dB applied. 

6.2 Comparison methods to reference procedures  

When comparing TCL and ELTCTL results to reference measurement procedures provided by 
IEC 61935-1, the full frequency comparison method given by IEC 61935-1:2019 6.12.2.2. 
shall be used. Annex A provides informative error models for TCL and ELTCTL. 

6.3 Accuracy performance requirements for level V field testers 

The tester performance requirements for TCL measurements for level V testers are provided 
by Table 4. 

Table 4 – Summary of tester requirements for TCL measurements 

Parameter Baseline field tester 

 
 

dB 

Field tester with level V 
permanent link adapter 

 
dB 

Field tester with level 
V channel adapter 

dB 

Dynamic accuracy for 
TCL 

(ETCL) 
±0,75 ±0,75 ±0,75 

Differential mode 
return loss of the 

tester 

(EDMRL,tester) 

1 MHz to 300 MHz: 

20 – 12,5 log(f /100) 

20 max 

300 MHz to 600 MHz: 

14 

600 MHz to 1 000 MHz: 

21 – 9 log(f /100) 

1 MHz to 300 MHz: 

18 – 12,5 log(f /100) 

20 max 

300 MHz to 600 MHz: 

12 

600 MHz to 1 000 MHz: 

19 – 9 log(f /100) 

1 MHz to 300 MHz: 

18 – 12,5 log(f /100) 

20 max 

300 MHz to 600 MHz: 

12 

600 MHz to 1 000 MHz: 

19 – 9 log(f /100) 

Common mode return 
loss of the tester 

(ECMRL,tester) 
6 6 

10 – 10 log(f /100) 

6 max  

3 min 

Residual TCL of the 
tester 

(ERTCL) 

55 – 20 log(f /100) 

55 max 

55 – 20 log(f /100) 

55 max 

45 – 20 log(f /100) 

55 max 

TCL random noise 
floor of the tester 

(ERTCL) 
85 80 80 
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The tester performance requirements for ELTCTL measurements for level V testers are 
provided by Table 5. 

Table 5 – Summary of tester requirements for ELTCTL measurements 

Parameter Baseline field tester 
 
 

dB 

Field tester with level V 
permanent link adapter 

 
dB 

Field tester with level 
V channel adapter 

dB 

Dynamic accuracy for 
TCTL ± 0,75 ± 0,75 ± 0,75 

Dynamic accuracy for 
IL ± 0,75 ± 0,75 ± 0,75 

Differential mode 
return loss of the 

tester 

1 MHz to 300 MHz: 

20 – 12,5 log(f /100) 

20 max 

300 MHz to 600 MHz: 

14 

600 MHz to 1 000 MHz: 

21 – 9 log(f /100) 

1 MHz to 300 MHz: 

18 – 12,5 log(f /100) 

20 max 

300 MHz to 600 MHz: 

12 

600 MHz to 1 000 MHz: 

19 – 9 log(f /100) 

1 MHz to 300 MHz: 

18 – 12,5 log(f /100) 

20 max 

300 MHz to 600 MHz: 

12 

600 MHz to 1 000 
MHz: 

19 – 9 log(f /100) 

Common mode return 
loss of the tester 6 6 

10 – 10 log(f /100) 

6 max  

3 min 

Residual TCTL of the 
tester 

42 – 20 log( f /100) 

50 max 

42 – 20 log(f /100) 

50 max 

30 – 20 log(f /100) 

45 max 

TCTL random noise 
floor of the tester 85 80 80 

Dynamic accuracy for 
TCTL ±0,75 ± 0,75 ± 0,75 

 

6.4 Procedures for determining field tester parameters 

6.4.1 Residual TCL of the tester (ERTCL)  

The measurement of residual TCL shall be according the measurement setup shown  
in Figure 1. 

 

Figure 1 – Diagram of the measurement of residual TCL 

6.4.2 Residual TCTL of the tester (ERTCTL)  

The measurement of residual TCTL shall be according to Figure 2. 

IEC 

Zd1 

Zd2 

50 Ω 

50 Ω 
Zc 

25 Ω 
Source 

port 

Field tester 

Zd1 and Zd2 matched to  ±0,01 % 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61935-1-1:2019
https://standards.iteh.ai/catalog/standards/sist/5c7f303a-dac3-413b-961e-

c7ab27966016/iec-61935-1-1-2019


	o]å’ù(¦z!¼˜Ü©Ø[ÛÏ˘Êß¸+æ�k×Î'lH©\c˜®�føáK8¯¤z−TCM‚H¶j�Ó„v2ýâ'@Ýš]¡fﬁ¤´‚�+]ž³‹HÅ¤ﬁ

