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Recommendation ITU-T G.996.2 

Single-ended line testing for digital subscriber lines (DSL) 

Amendment 4: 
 

Updates to Annex E 

 

 

Summary 

Amendment 4 to Recommendation ITU-T G.996.2 (2009) provides the following updates to 
Annex E:  

• accuracy values for multi-component 4-element resistance and 3-element capacitance 
parameters in MELT-PMD 

• a definition on dealing with the xDSL input capacitance during measurements. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication 
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 
operating and tariff questions and issuing Recommendations on them with a view to standardizing 
telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, 
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on 
these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 
prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 
telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the 
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some 
other obligatory language such as "must" and the negative equivalents are used to express requirements. The 
use of such words does not suggest that compliance with the Recommendation is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS 

ITU draws attention to the possibility that the practice or implementation of this Recommendation may 
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, 
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others 
outside of the Recommendation development process. 

As of the date of approval of this Recommendation, ITU had received notice of intellectual property, 
protected by patents, which may be required to implement this Recommendation. However, implementers 
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the 
TSB patent database at http://www.itu.int/ITU-T/ipr/. 
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Recommendation ITU-T G.996.2 

Single-ended line testing for digital subscriber lines (DSL) 

Amendment 4: 
 

Updates to Annex E 

 

1) Update to Annex E – Specific requirements for a MELT-PMD 

Add the following new paragraph to the end of clause E.1: 

… 
The accuracy values provided in this annex are based on an assumption that the MELT functionality 
has, or obtains, the value of the input capacitance looking into the xTU-C and subtracts it from the 
raw results to report the measurement of the external capacitance. The method to obtain the input 
capacitance of the xTU-C is vendor discretionary and is beyond the scope of this Recommendation. 
No part of the overall accuracy budget has been allocated to account for a possible change in the 
input capacitance of the xTU-C. 

Add a new clause E.1.1.12 as follows: 

E.1.1.12 Combined measurement of 4-element resistance and 3-element capacitance 

The accuracy numbers defined in clauses E.1.1.1.1 and E.1.1.2 apply to a 4-element DC resistance 
and a 3-element capacitance measurement performed on a single component. This clause defines 
the accuracy numbers for a combined measurement performed on a multiple component network as 
shown in Figure E.3. The network consists of six components located tip-to-ring, tip-to-ground and 
ring-to-ground, with neither foreign voltages nor a signature network connected to it.  

G.996.2(09)-Amd.4(13)_FE.3
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Figure E.3 – Multiple component network 

The accuracy numbers included in Tables E.11.8 to E.11.12 are applicable to a combined 
measurement of 4-element DC resistance and 3-element capacitance when using any combination 
of external components selected within the range of values defined in Table E.11.6 or in 
Table E.11.7. Tables E.11.8 to E.11.12, indicating the accuracy of individual components when 
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measured within a multi-component network, shall not be used for components outside of the range 
covered by Tables E.11.6 and E.11.7.  

Table E.11.6 – Range of external components for MELT measurements  
on ADSLplus or VSDL equipment 

Resistance range: 1 MΩ to 6.8 MΩ 

CTG and CRG capacitance range: 22 nF to 470 nF 

CTR capacitance range: 10 nF to 100 nF 

 

Table E.11.7 – Range of external components for MELT measurements  
on SHDSL equipment 

Resistance range: 1 MΩ to 6.8 MΩ 

CTG and CRG capacitance range: 22 nF to 470 nF 

CTR capacitance range: 100 nF to 1 µF 

Tables E.11.8 to E.11.12 provide the accuracy of individual components when measured within a 
multi-component network. Those accuracy figures are applicable when all components have values 
selected within the ranges specified in Table E.11.6 for ADSL2plus or VDSL applications, or 
specified in Table E.11.7 for SHDSL applications. The accuracies are cumulative when both an 
absolute and a relative figure are provided. The 7-element parameter set, that is the four DC 
resistances (RTR, RRT, RTG and RRG) and the three capacitances (CTR, CTG and CRG), shall be 
measured and reported.   

Table E.11.8 – Resistance accuracy RTR, RTG, RRG 

Resistance range Accuracy 

1 MΩ-4 MΩ ±15% 

4 MΩ-5 MΩ ±20% 

5 MΩ-6.8 MΩ ±25% 

 

Table E.11.9 – Capacitance accuracy CTR for MELT measurements  
on ADSLplus or VSDL equipment 

Capacitance range Accuracy 

10 nF-60 nF ±7 nF 

60 nF-100 nF ±(4 nF + 5%) 
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Table E.11.10 – Capacitance accuracy CTG, CRG for MELT measurements on 
ADSLplus or VSDL equipment 

Capacitance range Accuracy 

22 nF-60 nF ±6 nF 

60 nF-300 nF ±(3 nF + 5%) 

300 nF-470 nF ±6% 

 

Table E.11.11 – Capacitance accuracy CTR for MELT measurements  
on SHDSL equipment 

Capacitance range Accuracy 

100 nF-700 nF ±55 nF 

700 nF-1 μF ±(20 nF + 5%) 

 

Table E.11.12 – Capacitance accuracy CTG, CRG for MELT measurements  
on SHDSL equipment 

Capacitance range Accuracy 

22 nF-250 nF ±25 nF 

250 nF-470 nF ±(15 nF + 4%) 
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