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Recommendation ITU-T G.996.2

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

Amendment 3
Definition of accuracy values for MELT-PMD and MELT-P in Annex E

1 Updates to Annex E — Specific requirements for a MELT-PMD
Update Annex E as follows:

Annex E

Specific requirements for a MELT-PMD

(This annex forms an integral part of this Recommendation.)

E.1 MELT-PMD functions
MELT-PMD functions are applicable at the n¢ reference point only.

Various implementations of the MELT-PMD feature are possible, including the use of a common
functional block shared among multiple lines and capable of executing the procedures described
herein on the basis of one line at a time.

It is assumed that the MELT-PMD measurements are performed when there is no transmission in
the frequency band up to 4 kHz on the loop under test. The method of ensuring this is beyond the
scope of this Recommendation.

E.1.1 MELT-PMD measurement functions

The maximum allowed time for single or combined measurement (see clause E.2.1.1), excluding
the processing time in the MELT-P, shall not exceed 20 seconds for a test sequence made of foreign
DC and AC voltage, 4-element resistance with a controlled metallic voltage, and 3-element
capacitance with a controlled metallic voltage._This requirement applies to a test executed on a
typical loop without obtaining the optional measurement results (see Table E.12) and does not
include an allowance for system or network delays.

E.1.1.1 Measurement of the 4-element DC resistance with a controlled metallic voltage

E.1.1.1.1 4-element DC resistance

This parameter defines a measurement, or a series of measurements, to measure the relevant
resistance values from an equivalent DC resistance network located between tip, ring and GND as
shown in Figure E.1.
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Figure E.1 — DC resistance between tip, ring and GND

Four resistance values Rxy shall be reported:

1) Rrr — DC resistance between tip and ring
2) Rrr — DC resistance between ring and tip
3) Rre — DC resistance between tip and GND

4) Rrc — DC resistance between ring and GND.

Rrr is measured with a voltage applied between tip and ring such that tip is positive with respect to
ring. A reversed voltage is applied between the tip and ring leads for the measurement of Rgr.

In the case where the metallic branch elements, Rrr or Rgr, may be in parallel with a signature
network containing a non-linear element such as a zener diode, it will be required to limit the
metallic test voltage such as to remain below the conduction threshold when measuring the cable
leakage resistances. To this effect, the metallic voltage used by this procedure shall be lower than
the minimum far-end signature conduction voltage configuration parameter (see clause E.2.1.6).

The accuracy numbers apply to a measurement performed with only one resistance component at a
time connected to one of tip and ring, ring and tip, tip and GND, or ring and GND.

The accuracy for each element of this parameter is defined in Table E.1.

Table E.1 — 4-element DC resistor accuracy

Rxy Range Accuracy
0Q-250Q +10 Q
250 Q-1kQ +4%
1 kQ - 100 kQ +4%
100 kQ — 1 MQ +8%
1 MQ-5MQ +15%
5MQ-10 MQ +25%
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E.1.1.1.2 Test voltages for the measurement of the 4-element DC resistance with a controlled
metallic voltage

This parameter reports the voltages present on the tip and ring wires while executing the
measurement with a controlled metallic voltage and which are used to calculate the resistance
results. Four values are reported in relation with the tip-to-ground, ring-to-ground, tip-to-ring, and
ring-to-tip branches. If a branch is measured by comparing the load current at two different source
voltages, the voltage delta is reported instead of each individual voltage.

NOTE - The voltage values can be based on a calculation, using the source voltage, the load current, and the
output impedance, or can be a direct measurement.

Four voltage values VDCxy shall be reported:

1) VDCrr— DC voltage between tip and ring

2) VDCrgr — DC voltage between ring and tip

3) VDCrs — DC voltage between tip and GND
4) VDCrs — DC voltage between ring and GND.

The accuracy for each element of this parameter is forfurtherstadygiven in Table E.1.1, while the
range of valid values and granularity are defined in clause E.2.3.2.

Table E.1.1 — Measurement test voltages (VDCtr, VDCgrt, VDCrg and VDCrc) accuracy

Voltage range (V) Accuracy Granularity
=20 <VDCyxy <20 1V 100 mV
—100 < VDCxy <20 +5% 100 mV
20 <VDCxy <100

E.1.1.1.3 Test currents for the 4-element DC resistance with a controlled metallic voltage

This parameter reports the DC currents measured during the test execution. Those currents are
useful to identify the possible presence of a foreign voltage source. To this effect, the current
contribution resulting from the application of the test voltage to the measured external resistance
shall be removed from the reported currents.

Four current values | DCxy shall be reported:

1) IDCir— DC current between tip and ring

2) IDCrr — DC current between ring and tip

3) IDCrg — DC current between tip and GND
4) IDCgrc — DC current between ring and GND.

The accuracy for each element of this parameter is forfurtherstadygiven in Table E.1.2, while the
range of valid values and granularity are defined in clause E.2.3.3.

Table E.1.2 — Measurement test currents (I DCqgr, | DCgr1, | DCtc. and | DCrg) accuracy

Current range (mA) Accuracy Granularity
=20 <IDCxy <20 +2 mA 1 uA
—100 <IDCxy <-20 +10% 1 uA
20 <1DCxy <100
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NOTE — Removing the current contribution resulting from the application of the test voltage only leaves the
current due to a foreign potential, if any is present. To this effect, the IDCrg and |DCxgr results are equivalent
to the results that would be obtained when connecting a current meter between tip and ring. Similarly, the
IDCqg and IDCrg results are equivalent to the results that would be obtained when connecting two current
meters, one between tip and ground and one between ring and ground.

E.1.1.2 Measurement of the 3-element capacitance with a controlled metallic voltage

This parameter defines a measurement, or a series of measurements, to measure the capacitance of
the cable plus line equipment, if present, from an equivalent AC network located between tip, ring
and GND as shown in Figure E.2.

G.996.2(09)-Amd.2(12)_FE.

Figure E.2 — Capacitance between tip, ring and GND

The capacitance Cyxy is defined as the measured capacitance between nodes X and Y. The measuring
method for Cxy is vendor discretionary.

Three capacitance values Cxy shall be reported:

1) Ctr— Capacitance between tip and ring

2) Crc — Capacitance between tip and GND

3) Crc — Capacitance between ring and GND.

In the case where the metallic branch element, Cigr, may be in parallel with a signature network
containing a non-linear element such as a zener diode, it will be required to limit the metallic test
voltage such as to remain below the conduction threshold when measuring the cable capacitances.
To this effect, the metallic voltage used by this procedure shall be lower than the minimum far-end
signature conduction voltage configuration parameter (see clause E.2.1.6).

The accuracy of each element of this parameter is defined in Tables E.2 and E.3.

The accuracy of each element of this parameter in cases of MELT measurements on SHDSL
equipment according to [ITU-T G.991.2] is defined in Tables E.4 and E.5.

The accuracy numbers apply to a measurement performed with only one capacitance component at
a time connected to one of tip and ring, tip and GND, or ring and GND.

NOTE — In cases of MELT measurements on loops connected to SHDSL equipment according to
[ITU-T G.991.2], the accuracy requirements have to be relaxed. This accounts for the typically high input
capacitance of SHDSL equipment ports.
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Table E.2 — Capacitance accuracy Crg

Capacitance range Accuracy
0 nF — 60 nF +3 nF
60 nF — 1 pF +5%
1 uF —5 uF +10%

Table E.3 — Capacitance accuracy Crg Crg

Capacitance range Accuracy
0 nF —20 nF +1 nF
20nF -1 pF +5%

1 uF —5 uF +10%

Table E.4 — Capacitance accuracy Crg for
MELT-measurements on SHDSL equipment
according to [ITU-T G.991.2]

Capacitance range Accuracy
OnF—1pF +50 nF
1 uF —5 uF +10%

Table E.5 — Capacitance accuracy Crg, Crg for
MELT-measurements on SHDSL equipment
according to [ITU-T G.991.2]

Capacitance range Accuracy
0 nF — 100 nF +5 nF
100 nF — 1 uF +5%

1 uF -5 pF +10%

E.1.1.3 Measurement of foreign voltages

Foreign voltages may occur differentially between tip and ring, in common mode between tip/ring
and GND, or be single-ended, between tip and GND or between ring and GND. Therefore, three
types of Vxy measurements are defined:

1) V1r — Foreign voltage between tip and ring
2) V7 — Foreign voltage between tip and GND
3) Vre — Foreign voltage between ring and GND.
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The measurement parameter foreign voltage (see clause E.2.3.5) shall be reported for each of the
three types, including the following information:

- Foreign DC voltage level (Vxypc)
- Foreign AC rms voltage level (Vxyac)

— Foreign AC voltage frequency (Fxyac) estimated on the basis that the foreign AC voltage is
sine-shaped with a constant frequency.

When measuring the foreign voltages, the input impedance of the measuring instrument can affect
the measurement and should be reported in addition to the results.

The accuracies for each of these parameters are defined in Tables E.6 to E.8.

The accuracy requirements apply when only one foreign voltage source at a time is connected to
one of tip and ring, ring and tip, tip and GND, or ring and GND.
The frequency accuracy numbers only apply to Foreign AC Voltages Vxy higher than 5 Vrms.

NOTE - Typically the maximum capacitance connected between tip and ring does not exceed 5 uF. The
maximum foreign DC voltages error due to the residual charge at this maximum capacitance is not expected
not-to be higher than 1 V.

Table E.6 — Foreign DC voltages accuracy

Foreign DC voltages Vxy range Accuracy
ovV-20V +1V
20V-250V +5%

Table E.7 — Foreign AC voltages accuracy

Foreign AC voltages Vxy range Accuracy
0V—-20Vrms +1 V rms
20V —-250 V rms +5%

Table E.8 — Foreign AC frequency accuracy

Foreign AC frequency Vxy range Accuracy
10 Hz - 60 Hz +3 Hz
60 Hz - 90 Hz +10%

E.1.1.4 Measurement of the loop capacitance with a high metallic voltage

The loop capacitance Crrpy is defined as the measured capacitance between tip and ring, using a
high voltage to conduct current through the zener diode located in the far-end signature
(see clause E.2.1.5). To this effect, the metallic voltage used by this procedure shall be higher than
the maximum far-end signature conduction voltage configuration parameter (see clause E.2.1.5).

The measuring method is vendor discretionary.
The accuracy of this parameter is defined in Table E.9.

The accuracy of this parameter in cases of MELT measurements on loops connected to SHDSL
equipment according to [ITU-T G.991.2] is defined in Table E.10.
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The accuracy numbers apply to a measurement performed with only one capacitance component
connected to tip and ring.

NOTE — When MELT measurements on loops are connected to SHDSL equipment according to
[ITU-T G.991.2] the accuracy requirements have to be relaxed. This accounts for the typically high input
capacitance of SHDSL equipment ports.

Table E.9 — Capacitance accuracy Cir ny

Capacitance range Accuracy
0 nF — 60 nF +3 nF
60 nF — 1 pF +5%
1 uF —5 uF +10%

Table E.10 — Capacitance accuracy Crr ny
for loops connected to SHDSL equipment according to
[ITU-T G.991.2]

Capacitance range Accuracy
OnF—1pF +50 nF
1 uF —5 uF +10%

E.1.1.5 Measurement of the loop resistance with a high metallic voltage

E.1.1.5.1 Measurement of the loop resistance

The loop resistances Rrruyv and Rgrry are defined as the measured resistance between tip and ring
and between ring and tip, respectively, using a high voltage to conduct current through the zener
diode located in the far-end signature (see clause E.2.1.5). To this effect, the metallic voltage used
by this procedure shall be higher than the maximum far-end signature conduction voltage
configuration parameter (see clause E.2.1.5).

In order to identify the loop resistance, a dynamic resistance measurement using at least two
voltages levels may be performed. However, the measuring method is at the vendor's discretion.

The accuracy for each element of this parameter is defined in Table E.11.

The accuracy numbers apply to a measurement performed with only one resistance connected
between tip and ring.

Table E.11 — Loop resistance accuracy

Rxy nv range Accuracy
0Q-250Q +10 Q
250 Q- 1kQ +4%
1 kQ—100 kQ +4%
100 kQ — 500 kQ +8%
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E.1.1.5.2 Test voltage for the measurement of the loop resistance with a high metallic voltage

This parameter reports the voltage present on the tip and ring wires while executing the
measurement with a high metallic voltage and which are used to calculate the resistance results.
Two values are reported in relation with the tip-to-ring and ring-to-tip branches. If a branch is
measured by comparing the load current at two different source voltages, the voltage delta is
reported instead of each individual voltage.

NOTE — The voltage values can be based on a calculation, using the source voltage, the load current, and the
output impedance, or can be a direct measurement.

Two voltage values VDCHxy shall be reported:
1) VDCH+r — DC voltage between tip and ring
2) VDCHpgr — DC voltage between ring and tip.

The accuracy for each element of this parameter is for-furtherstadydefined in Table E.11.1, while
the range of valid values and granularity are defined in clause E.2.3.8.

Table E.11.1 — Measurement test voltages (VDCHr and VDCHRg71) accuracy

Voltage range (V) Accuracy Granularity
—20 <VDCHxy <20 1V 100 mV

—100 < VDCHxy <-20 +5% 100 mV
20 <VDCHyy <100

E.1.1.6 Measurement of the 3-element complex admittances with a controlled metallic
voltage

When measuring a signature network made of a resistor in series with a capacitor, a simple
3-element capacitance measurement may not produce the correct component values depending on
the load network topology. Better visibility is obtained by performing a test that takes the phase of
the load impedance into consideration and reports its real and imaginary parts.

Three different types of admittance are defined using the following relationship:

YXY :GXY +]- BXY

1) Grtr, Brr— Conductance and susceptance between tip and ring
2) Gre, Bre — Conductance and susceptance between tip and GND
3) Gre, Bre — Conductance and susceptance between ring and GND.

The measuring method is vendor discretionary.

In the case where the metallic branch element, Grg and Brg, may be in parallel with a signature
network containing a non-linear element such as a zener diode, it will be required to limit the
metallic test voltage such as to remain below the conduction threshold when measuring the cable
admittances. To this effect, the metallic voltage used by this procedure shall be lower than the
minimum far-end signature conduction voltage configuration parameter (see clause E.2.1.6).

The accuracy of this parameter is for further study.

E.1.1.7 Measurement of the loop complex admittance with a high metallic voltage

The loop branch elements Grruy and Brruy are defined as the measured conductance and
susceptance between tip and ring, using a high voltage to conduct current through the zener diode
located in the far-end signature (see clause E.2.1.5). To this effect, the metallic voltage used by this
procedure shall be higher than the maximum far-end signature conduction voltage configuration
parameter (see clause E.2.1.5).
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The measurement is performed on the basis of a linear load and does not modify the result to
compensate for the cross-over distortion introduced by the zener diode. To this effect, the metallic
voltage applied between tip and ring should be set to a value well above the conduction threshold of
the zener diode.

The measuring method is vendor discretionary.

NOTE - 1If the tip-to-ground and ring-to-ground impedances are large in comparison to the tip-to-ring
impedance, the testing time can be reduced by only measuring the impedance in the metallic branch instead
of executing the 3-element resistance and capacitance measurements.

The accuracy of this parameter is for further study.
E.1.1.8 Measurement voltages for the 3-element capacitance test with a controlled metallic
voltage

This parameter reports the AC voltages present on the tip and ring wires while executing a
3-element capacitance test with a controlled metallic voltage as defined in clause E.1.1.2, if
performed with a sine wave signal. Three values are reported in relation with the tip-to-ground,
ring-to-ground and tip-to-ring branches.

Three values VACxy shall be reported:

1) VACrr.cc — AC voltage between tip and ring

2) VACrc.cc — AC voltage between tip and GND
3) VACre-cc — AC voltage between ring and GND.

The accuracy for each element of this parameter is forfartherstudydefined in Table E.11.2, while
the range of valid values and granularity are defined in clause E.2.3.11.

Table E.11.2 — Measurement test voltages (VACtr.cco VACtc.cc and VACrg.cc) accuracy

VYoltage range (Vrms) Accuracy Granularity
0 <VACxy.cc <10 +0.5 Vrms 100 mV
10 < VACxy.cc. <100 +5% 100 mV

E.1.1.9 Measurement voltage for the loop capacitance test with a high metallic voltage

This parameter reports the AC voltage present on the tip and ring wires while executing a loop
capacitance test with a high metallic voltage as defined in clause E.1.1.4, if performed with a sine
wave signal. One value is reported in relation with the tip-to-ring branch.

One value VACxy shall be reported:
1) VACrr+c — AC voltage between tip and ring

The accuracy for this parameter is forfurtherstadydefined in Table E.11.3, while the range of valid
values and granularity are defined in clause E.2.3.12.

Table E.11.3 — Measurement test voltage (VACTr.Hc) accuracy

Voltage range (Vrms) Accuracy Granularity
0 <VACrrnc=<10 +0.5 Vrms 100 mV
10 < VACtrHc <100 +5% 100 mV
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E.1.1.10 Measurement voltages for the 3-element complex admittance test with a controlled
metallic voltage

This parameter reports the AC voltages present on the tip and ring wires while executing a
3-element complex admittance test with a controlled metallic voltage as defined in clause E.1.1.6, if
performed with a sine wave signal. Three values are reported in relation with the tip-to-ground,
ring-to-ground and tip-to-ring branches.

Three values VACxy shall be reported:

1) VACrr.ca— AC voltage between tip and ring

2) VACtc.ca— AC voltage between tip and GND
3) VACrec-ca — AC voltage between ring and GND.

The accuracy for each element of this parameter is forfartherstudydefined in Table E.11.4, while
the range of valid values and granularity are defined in clause E.2.3.13.

Table E.11.4 — Measurement test voltages (VACtr.ca. VACtg.ca and VACrg.ca) accuracy

VYoltage range (Vrms) Accuracy Granularity
0 <VACxy.ca< 10 +0.5 Vrms 100 mV
10< VAny.CA <100 +5% 100 mV

E.1.1.11 Measurement voltage for the loop complex admittance test with a high metallic
voltage

This parameter reports the AC voltage present on the tip and ring wires while executing a loop
complex admittance test with a high metallic voltage as defined in clause E.1.1.7, if performed with
a sine wave signal. One value is reported in relation with the tip-to-ring branch.

One value VACxy shall be reported:

1) VACtrHua — AC voltage between tip and ring

The accuracy for this parameter is for-fartherstadydefined in Table E.11.5, while the range of valid
values and granularity are defined in clause E.2.3.14.

Table E.11.5 — Measurement test voltage (VACTr.Ha) accuracy

Yoltage range (Vrms) Accuracy Granularity
0 <VACrrua<10 +0.5 Vrms 100 mV
10 < VACtrHa <100 +5% 100 mV

E.1.2 MELT-PMD non-measurement functions

E.1.2.1 Pair identification tone generation

This function shall be used to generate a tone in the frequency range defined in clause E.2.1.4 at a
signal level of at least 120 mVrms but not higher than 330 mVrms on 600 ohms between tip and
ring of the MELT-PMD unit. The actual level is vendor discretionary. This function does not report
any measurement result to the MELT-ME-PMD. In order to identify the individual wires (tip or
ring), a DC voltage of 10 V £2 V shall be superimposed on the pair identification tone between tip
and ring such that the tip wire is positive with respect to the ring wire.

NOTE — The generated tone may be listened to or detected by a field technician.
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E.2 MELT-PMD management entity
E.2.1 MELT-PMD configuration parameters

E.2.1.1 Measurement class

This parameter defines the list of measurements to be executed. It shall support a single
measurement or a set of MELT measurements in a consecutive manner. The measurements of
interest are selected via a flag register, or equivalent.

E.2.1.2 Peak metallic voltage between tip and ring

This parameter defines the peak metallic voltage which must not be exceeded in any active
measurement applying a metallic voltage between tip and ring in order not to conduct current in a
non-linear termination located at the far-end during the measurement. The range of valid values is
from 0 to 100 V with a granularity of 1 V. In the case of a test performed with a sinewave signal, it
applies to the peak of the sinewave, not to its rms value.

E.2.1.3 Signal frequency for active AC tests

This parameter controls the frequency used during the 3-element capacitance test, if performed with
a sinewave signal, and during the 3-element complex admittance test. This parameter shall be
represented in linear format with values from 10 to 1000 Hz with a granularity of 1 Hz.

The supported set of frequencies is at the vendor's discretion with an option to operate in automatic
mode for which the testing routine will select the frequency on its own.

E.2.1.4 Pair identification tone frequency

This parameter sets up the frequency of the pair identification tone as defined in clause E.1.2.1. The
range of frequencies is from 300 to 3400 Hz in granularity of 1 Hz.

The supported set of frequencies is at the vendor's discretion.

E.2.1.5 Maximum far-end signature conduction voltage

This parameter specifies the maximum conduction voltage level of an expected far-end signature. It
defines the minimum metallic voltage required for all measurements with a high metallic voltage
between tip and ring in order to conduct current in a far-end signature during the measurement. The
range of valid values is from 0 to 50 V with a granularity of 0.1 V.

E.2.1.6 Minimum far-end signature conduction voltage

This parameter specifies the minimum conduction voltage level of an expected far-end signature. It
defines the maximum metallic voltage allowed for all measurements with a controlled metallic
voltage between tip and ring in order not to conduct current in a far-end signature during the
measurement. The range of valid values is from 0 to 50 V with a granularity of 0.1 V. In the case of
a measurement performed with a sinewave signal, it applies to the peak of the sinewave, not to its
rms value.

E.2.2 MELT-PMD reporting parameters

E.2.2.1 Measurement frequency for active AC tests

This parameter is the measurement frequency for a 3-element capacitance measurement, if
performed with a sinewave signal, or a for 3-element complex admittance measurement. The range
of valid values is from 10 to 1000 Hz with a granularity of 1 Hz.

E.2.2.2 Input impedance for foreign voltage measurements

This parameter reports the nominal input impedance of the measuring instrument during foreign
voltage tests. The range of valid values is from 0 to 10 MQ with a granularity of 1 Q.
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E.2.2.3 Test voltage for measurement of the loop complex admittance with a high metallic
voltage

This parameter is the peak amplitude of the differential sinewave used by the measurement of the
loop complex admittance with a high voltage metallic test (see clause E.1.1.7). The range of valid
values is from 0 to 100 V and it shall be represented in linear format with a granularity of 0.1 V.

E.2.3 MELT-PMD measurement parameters

E.2.3.1 4-element DC resistance with controlled metallic voltage

The 4-element DC resistances Rrgr, Rgr, Rrg and Rgg, shall be represented in linear format. The
range of valid values is from 0 to 10 MQ with a granularity of 1Q.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.3.2 DC test voltages for the measurement of the 4-element DC resistance with a
controlled metallic voltage

The test voltages for the measurement of the 4-element DC resistance VDCqr, VDCgrr, VDCrg and
VDCreg, shall be represented in linear format. The range of valid values is from —100 V to +100 V
with a granularity of 0.1 V.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.3.3 Test currents for the 4-element DC resistance with a controlled metallic voltage

The test currents for the measurement of the 4-element DC resistance |IDCrr, IDCrgt, IDCrg and
IDCrg, shall be represented in linear format. The range of valid values is from —1 A to +1 A with a
granularity of 1 pA.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.3.4 3-element capacitance with controlled metallic voltage

The 3-element capacitances Cir, Cig and Crgg, shall be represented in linear format. The range of
valid values is from 0 to 5 pF with a granularity of 0.1 nF.

NOTE — The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.3.5 Foreign voltage

The range of valid values for the foreign DC voltages Virpc, Vrepc and Vrgpc is from —350 to
350 V. The range of valid values for the foreign AC voltages Virac, Vreac and Vrgac is from 0 to
250 Vrms. The foreign AC and DC voltages shall be represented in linear format with a granularity
of 100 mV. The range of valid values for the foreign AC voltage frequencies Frrac, Freac and
Freac is from 10 to 90 Hz with a granularity of 0.1 Hz.

NOTE - The voltage actually present on the tip and ring leads may be limited by the presence of protection
components.

The reported DC voltage polarity is defined with respect to ground for the Vrgpc and Vrepc
measurements and returns a positive result for the Virpc measurement if the tip wire is more
positive than the ring wire.

12 Rec. ITU-T G.996.2 (2009)/Amd.3 (03/2013)



E.2.3.6 Loop capacitance with high metallic voltage

The loop capacitance Crrny shall be represented in linear format. The range of valid values is from
0 to 5 uF with a granularity of 0.1 nF. The Crrpyv value of the loop capacitance with high metallic
voltage test is the total capacitance measured. The Cir value obtained from the 3-element
capacitance with controlled metallic voltage test is not subtracted from the results.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.3.7 Loop resistance with high metallic voltage

The loop resistances Rrruy and Rrrhy shall be represented in linear format. The range of valid
values is from 0 to 10 MQ with a granularity of 1 Q. The Rrrny and Rgrny values of the loop
resistance with high metallic voltage test are the total resistances measured. The Rrgr and Rgr values
obtained from the 3-element resistance with controlled metallic voltage test are not subtracted from
the results.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.3.8 Test voltage for the measurement of the loop resistance with a high metallic voltage

The test voltages for the measurement of the loop resistance with a high metallic voltage VDCHr
and VDCHgr shall be represented in linear format. The range of valid values is from —100 V to
+100 V with a granularity of 0.1 V.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.3.9 3-element complex admittance with controlled metallic voltage

The range of valid values for the 3-element complex conductances and susceptances Grr, Brr, G,
Bre, Gre and Bgg is from 0.1 pSiemens to 0.1 Siemens. The values shall be represented in linear
format with a granularity of 0.1 pSiemens.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.3.10 Loop complex admittance with high metallic voltage

The range of valid values for the 3-element complex conductance and susceptance Grrny, and
Brruvis from 0.1 puSiemens to 0.1 Siemens. The values shall be represented in linear format with a
granularity of 0.1 pSiemens. The Grruy and Brruy values of the loop complex admittance with
high metallic voltage test are the total conductance and susceptance measured. The Grr and Brr
values obtained from the 3-element complex admittance with controlled metallic voltage test are not
subtracted from the results.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.3.11 Measurement voltages for the 3-element capacitance test with a controlled metallic
voltage

The range of valid values for the AC voltages VACir.cc, VACre-cc, and VACre.cc for the 3-element
capacitance test with a controlled metallic voltage is from 0 V rms to 100 V rms. The values shall
be represented in linear format with a granularity of 0.1 V.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.
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E.2.3.12 Measurement voltage for the loop capacitance test with a high metallic voltage

The range of valid values for the AC voltage VACtrnc for the loop capacitance test with a high
metallic voltage is from 0 V rms to 100 V rms. The values shall be represented in linear format with
a granularity of 0.1 V.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.3.13 Measurement voltages for the 3-element complex admittance test with a controlled
metallic voltage

The range of valid values for the AC voltages VACrr.ca, VACtc.ca, and VACge-ca for the 3-element
complex admittance test with a controlled metallic voltage is from 0 V rms to 100 V rms. The
values shall be represented in linear format with a granularity of 0.1 V.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.3.14 Measurement voltage for the loop complex admittance test with a high metallic
voltage

The range of valid values for the AC voltage VACrr.na for the loop complex admittance test with a
high metallic voltage is from 0 V rms to 100 V rms. The values shall be represented in linear format
with a granularity of 0.1 V.

NOTE - The linear format is chosen for simplicity reason and does not imply any future accuracy
requirements.

E.2.4 MELT-PMD parameter partitioning
This clause defines the parameters which correspond to the nc reference point.

The parameters at the nc reference point are described by Table E.12 indicating the status of the
parameter as:

- R are read only.

— W are write only.

— R/W are read and write.

— (M) are mandatory.

- (O) are optional.

R and W are defined as:

— W: parameter written by the MELT-ME-P-C to the MELT-ME-PMD-C.

— R: parameter provided by the MELT-ME-PMD-C to be read by the MELT-ME-P-C.

Table E.12 — Partitioning of MELT-ME-PMD parameters

Category/element ilzi?::i ref:e]l(::ence
point

MELT-PMD configuration parameters
Measurement class (MELT-MCLASS) E.2.1.1 R/W (0)
Peak metallic voltage between tip and ring (MELT-PV) E2.12 | R'W M)
Signal frequency for active AC tests (MELT-AC-F) E.2.1.3 R/W (O)
Pair identification tone frequency (MELT-PIT-F) E2.14 | R'W M)
Maximum far-end signature conduction voltage (MELT-MAXFE-SCV) E.2.1.5 | R'W (M)
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Table E.12 — Partitioning of MELT-ME-PMD parameters

Nc-
Category/element 'Deﬁned reference
in clause .

point
Minimum far-end signature conduction voltage (MELT-MINFE-SCV) E2.1.6 | R'W (M)
MELT-PMD reporting parameters
Measurement frequency for active AC tests (MELT-MFREQ) E.2.2.1 R (0)
Input impedance for foreign voltage measurements (MELT-IMP-V) E2.22 R (O)
Measurement voltage for loop complex admittance with a high voltage test E.2.2.3 R (0)
(MELT-HCA-V)
MELT-PMD measurement parameters
4-element DC resistance with controlled metallic voltage Rir (MELT-CDCR-TR) | E.2.3.1 R (M)
4-element DC resistance with controlled metallic voltage Rgr (MELT-CDCR-RT) | E.2.3.1 R (M)
4-element DC resistance with controlled metallic voltage Ryg (MELT-CDCR-TG) | E.2.3.1 R (M)
4-element DC resistance with controlled metallic voltage Rgg E.2.3.1 R (M)
(MELT-CDCR-RG)
DC test voltage for the measurement of the 4-element DC resistance with a E2.3.2 R (O)
controlled metallic voltage VDCrr (MELT-CDCV-TR)
DC test voltage for the measurement of the 4-element DC resistance with a E.2.3.2 R (O)
controlled metallic voltage VDCgr (MELT-CDCV-RT)
DC test voltage for the measurement of the 4-element DC resistance with a E23.2 R (O)
controlled metallic voltage VDCrg (MELT-CDCV-TG)
DC test voltage for the measurement of the 4-element DC resistance with a E.2.3.2 R (0)
controlled metallic voltage VDCgg (MELT-CDCV-RG)
Test current for the 4-element DC resistance with a controlled metallic voltage E.2.3.3 R (0)
IDCrr (MELT-CDCI-TR)
Test current for the 4-element DC resistance with a controlled metallic voltage E.2.3.3 R (O)
IDCgr (MELT-CDCI-RT)
Test current for the 4-element DC resistance with a controlled metallic voltage E.2.3.3 R (O)
IDCrg (MELT-CDCI-TG)
Test current for the 4-element DC resistance with a controlled metallic voltage E2.33 R (O)
IDCrg (MELT-CDCI-RG)
3-element capacitance with controlled metallic voltage Crr (MELT-CC-TR) E.2.3.4 R M)
3-element capacitance with controlled metallic voltage Cyg (MELT-CC-TG) E.2.3.4 R (M)
3-element capacitance with controlled metallic voltage Crg (MELT-CC-RG) E.2.3.4 R (M)
Foreign DC voltage Virpc (MELT-FVDC-TR) E.2.3.5 R (M)
Foreign DC voltage Vigpc (MELT-FVDC-TG) E.2.3.5 R (M)
Foreign DC voltage Vrgpc (MELT-FVDC-RG) E.2.3.5 R (M)
Foreign AC voltage Virac MELT-FVAC-TR) E.2.3.5 R (M)
Foreign AC voltage Vi ac (MELT-FVAC-TG) E.2.3.5 R (M)
Foreign AC voltage Vrcac (MELT-FVAC-RG) E.2.35 R(M)
Foreign AC voltage frequency Frrac (MELT-FVACF-TR) E.2.3.5 R (M)
Foreign AC voltage frequency Frg ac (MELT-FVACF-TG) E.2.3.5 R (M)

Rec. ITU-T G.996.2 (2009)/Amd.3 (03/2013)

15




Table E.12 — Partitioning of MELT-ME-PMD parameters

Nc-
Category/element 'Deﬁned reference
in clause .

point
Foreign AC voltage frequency Frgac (MELT-FVACF-RG) E.2.3.5 R (M)
Loop capacitance with high metallic voltage Crryy (MELT-HC-TR) E.2.3.6 R (M)
Loop resistance with high metallic voltage Rrrpv (MELT-HDCR-TR) E.2.3.7 R (M)
Loop resistance with high metallic voltage Rgr v (MELT-HDCR-RT) E.2.3.7 R (M)
Test voltage for the measurement of the loop resistance with a high metallic E.2.3.8 R (0)
voltage VDCHr (MELT-HDCV-TR)
Test voltage for the measurement of the loop resistance with a high metallic E.2.3.8 R (0)
voltage VDCHgr (MELT-HDCV-RT)
3-element complex admittance with controlled metallic voltage real part Gir E.2.3.9 R (O)
(MELT-CAG-TR)
3-element complex admittance with controlled metallic voltage imaginary part E.2.3.9 R (0)
Brr (MELT-CAB-TR)
3-element complex admittance with controlled metallic voltage real part Grg E.2.3.9 R (0)
(MELT-CAG-TG)
3-element complex admittance with controlled metallic voltage imaginary part E.2.3.9 R (0)
Bre (MELT-CAB-TG)
3-element complex admittance with controlled metallic voltage real part Grg E.2.3.9 R (0)
(MELT-CAG-RG)
3-element complex admittance with controlled metallic voltage imaginary part E.2.3.9 R (O)
Bre (MELT-CAB-RG)
Loop complex admittance with high metallic voltage real part Grrpy E.2.3.10 R (0)
(MELT-HAG-TR)
Loop complex admittance with high metallic voltage imaginary part Brgny E.2.3.10 R (0)
(MELT-HAB-TR)
Measurement voltage VACtgr.cc (MELT-ACV-CC-TR) E.2.3.11 R (0)
Measurement voltage VACrg.cc (MELT-ACV-CC-TG) E.2.3.11 R (O)
Measurement voltage VACgg.cc (MELT-ACV-CC-RG) E.2.3.11 R (0)
Measurement voltage VACrruc (MELT-ACV-HC-TR) E.2.3.12 R (O)
Measurement voltage VACtr.ca (MELT-ACV-CA-TR) E.2.3.13 R (0)
Measurement voltage VACrg.ca (MELT-ACV-CA-TG) E.2.3.13 R (O)
Measurement voltage VACgg.ca (MELT-ACV-CA-RG) E.2.3.13 R (0)
Measurement voltage VACrrua (MELT-ACV-HA-TR) E.2.3.14 R (0)

E.3 Test management
For further study.
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