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Foreword 
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radio-frequency spectrum by all radiocommunication services, including satellite services, and carry out studies without 
limit of frequency range on the basis of which Recommendations are adopted. 

The regulatory and policy functions of the Radiocommunication Sector are performed by World and Regional 
Radiocommunication Conferences and Radiocommunication Assemblies supported by Study Groups. 
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REPORT ITU-R SM.2157 

Measurement methods for power line high data 
rate telecommunication systems 

(Question ITU-R 218/1) 

(2009) 

Summary 

There is an increasing demand for and use of broadband access to the Internet throughout the world. Power 
line telecommunication systems may provide one means of such access. Such systems are unintentional 
emitters of RF radiation, and such unintentional emission may cause interference to radiocommunication 
receivers. The interference coupling path to victim receivers may be by means of radiated emissions, or may 
be by means of conducted emissions. 

Some administrations have already adopted or are developing methods or procedures for measuring either 
the radiated emissions or the conducted emissions from power line telecommunication systems, or both. This 
report is a compilation of those methods and procedures. See Annexes 1 to 6. 

Other administrations are in the process of evaluating such measurement methods. Those administrations 
may wish to consider the methods described in the annexes to this Report. 

In addition, the International Special Committee on Radio Interference (CISPR), which develops limits and 
methods of measurement for radio frequency disturbances originating from various types of sources, also has 
work underway on measurement methods for conducted emissions from power line telecommunication 
systems. 

1 Unintentional emissions from PLT systems 
PLT modems are designed to communicate with each other by transmitting and receiving signals 
through power lines. Therefore, in general, the signal power is concentrated in the vicinity of two 
wires of the power line. However, if the two wires are not well-balanced, the signal power may leak 
from the power line in the form of radiated emission. Imbalance of the power lines is caused by 
various loads connected to the lines, such as electrical or electronic devices, and many branch lines 
connected in parallel with backbone power lines, such as circuits of lamps with their switches. 
In addition, branch lines may cause resonance at certain frequencies, resulting in unbalanced signal 
currents in the lines. Thus, radiated emission from power lines may be caused by imbalance of the 
signal currents flowing in the PLT system, including factors such as the PLT modems, layout of the 
power lines, and varying loads. The imbalance currents in a PLT system may vary with time and 
frequency. Accordingly, radiated emission levels from a PLT system depend primarily on the signal 
power of PLT modems, but may change extensively with time, frequency and location 
(and possibly other factors such as reflective objects that are nearby to the power lines). 

2 Measurements on the PLT emissions 
There are two different categories of measurements of PLT emissions: radiated emission 
measurement and conducted emission measurement.  

2.1 Radiated emission measurement 
Electromagnetic fields radiated from a PLT system are usually measured along the power lines or 
outside the house equipped with PLT systems. In general, field-strength measurement results 
strongly depend on the measurement distance and direction from radiating sources, and the 

Copyright International Telecommunication Union/ITU Radiocommunication Sector 
Provided by IHS Markit under license with ITU-R Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ITU-R REPORT SM.2157 2009

http://avadocuments2026.com/doc/itu-r-report-sm-2157-2009
http://avadocuments2026.com/doc/itu-r-report-sm-2157-2009


2 Rep.  ITU-R SM.2157 

polarization and height of an antenna being used. In the HF band, either a loop antenna or 
a monopole antenna is used for measuring the magnetic field or electric field, respectively.  

However, it is difficult to mutually convert the measurement data between the magnetic field 
strength and the electric field strength, especially at a distance less than about λ/2π, because 
a conversion factor of 377 Ω may not be applicable. 

Radiated emission measurements are usually conducted in situ where interference to radio services 
may occur. However, as described in the previous section, it should be noted that the results may 
vary with time, frequency, and location.  

To minimize the likelihood that PLT systems will cause interference, radiated emission 
measurements are required by regulations and standards as shown in Annexes 1 (ITU-T), 
2 (United States of America), and 3 (Germany). Annex 4 describes work underway (in Brazil) to 
correlate radiated measurements that are made with different antenna types. Key factors for the 
radiated emission measurement are the characteristics of a measuring receiver and the antenna 
being used (as discussed in Annexes 3 and 4). In addition, the measurement distance, antenna 
height, and influence of reflecting objects that may be nearby to measurement positions are also 
important. Annex 6 contains the methods used by the Communications Research Centre to carry out 
measurements of both radiated and conducted RF emissions from PLT devices operating in a 
residential environment. The results of these measurements can be found in Report 
ITU-R SM.2158. 

2.2 Conducted emission measurement 
In contrast to the radiated emission measurement, the conducted emission measurement may be 
employed in the equipment authorization test. 

As described in § 2.1, unintentional radiation from a PLT system originates from the imbalance 
(common mode) currents that are transformed from the balanced (differential mode) signal currents 
due to imbalance and resonance of the PLT system. Therefore, measurements are made on the 
balance and imbalance components of the signal voltage or current conducted on the power line. In 
actual situations, however, measurement data may be spread in an extremely wide range, because 
imbalance in PLT modems, power lines, and connected equipment greatly varies with time and 
frequency as well as layouts and nearby objects to the power lines. Accordingly, in compliance tests 
of the PLT modem, a network called an “impedance stabilization network (ISN),” is usually used to 
simulate representative characteristics of actual power line conditions. 

To control interference potential of other kinds of electrical/electronic equipment, such as personal 
computers and household appliances, conducted emission measurements are always requested to 
show compliance with relevant limits by various standards such as CISPR standards, especially in 
the frequency range below 30 MHz. In the same way, conducted emission measurements can be 
applied to PLT modems for equipment authorization tests. Annex 5 (Japan) requests measurements 
of the common mode signal currents flowing out of a modem under test when it is connected to 
an ISN. Since the ISN characteristics are strictly specified as a fixed load to the modem, 
the differential mode signal currents are also restricted by the limits for the common mode currents. 
Key factors to the conducted emission measurement are the characteristics of a measuring receiver 
and an ISN being used. 

Protection requirements for radiocommunication services have to take account of the level of RF 
energy radiated from PLT systems into free space as well as conducted emissions from PLT 
systems sharing common electrical power circuits with receiving equipment. However, there is not 
a well-defined correspondence between the RF energy radiated by PLT systems and the values of 
conducted current measured at the outlets of PLT systems, or the power delivered to power lines by 
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 Rep.  ITU-R SM.2157 3 

PLT modems. This Report includes a method for measuring conducted emissions, but does not 
consider whether conducted emissions or radiated emissions should be used for regulating PLT. 

2.3 Other relevant ITU-R texts 
Recommendation ITU-R  SM.1753 – Method for measurements of radio noise. 

Recommendation ITU-R  P.372-9 – Radio Noise. 

Report ITU-R SM.2055 – Radio noise measurements. 

Report ITU-R SM.2155 – Man-made noise measurements in the HF range. 

 

 

Annex 1 
 

Disturbance emission measurements from ITU-T Recommendation K.601 

A1.1 General 
In order to get the highest readings of disturbance emissions, it should be ensured that the part of 
the telecommunication network being assessed operates at the maximum signal levels for this site 
and in the mode previously identified as resulting in maximum RF disturbance field strength. If the 
system is interactive, it will be important to check for the presence of the reverse path (upstream) 
signals if these are in the same frequency range as reported in the complaint(s). 

Indoor measurements are particularly subjected to uncertainties due to reflections or unknown cable 
routes for example. It is important to carefully search for the maximum emission and take into 
account possible influence factors. 

Although the measurement of the radiated field has the drawbacks of a relatively high measurement 
uncertainty and positioning difficulties, this method is applicable both indoor and outdoor. 
In addition, when performing indoor measurement, a particular attention to reflections has to be 
drawn. In certain cases, the field intensity may be double that of the calculated value. 

A1.2 Normalization of measurement results to the standard measurement distance 
Local restrictions in space (appearing e.g. during indoor measurements) can require a reduction of 
the measuring distance to less than the standard measurement distance. The measurement distance 
chosen will be as large as possible, but not closer than 1 m. In case of outdoor measurements, it may 
also be necessary to use a measurement distance which is larger than the standard distance. 

If a measurement distance greater or smaller than the standard measurement distance needs to be 
used, then three different and accessible measuring points located along the measuring axis will be 
chosen. The distance between these points should be as large as possible. At each point, the level of 
the disturbing field strength has to be measured. The local conditions and measurability of the 
disturbance field strength will be the determining factors. 

                                                 
1  The purpose of this Recommendation is to guide administrations when considering complaints of 

interference between telecommunication systems and is not intended to set compliance requirements or 
recommendations for protecting the radio spectrum. 
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The measurement results will then be plotted in a diagram showing the field strength level 
(dB(µV/m)) versus the logarithm of the measurement distance. The line interconnecting the 
measurement results represents the slope in field strength along the measuring axis. If this slope 
cannot be determined, then additional measuring points have to be chosen. The field strength level 
at the standard measurement distance can be read from the diagram using the straight prolongation 
of the interconnecting line. 

Normalization of measurement results is not permitted if, at the measurement location, the true 
distance to the telecommunication network cable is not known. 

A1.3 Disturbance emission measurements in the frequency range 9 kHz to 30 MHz 

A1.3.1 Introduction 
In the frequency range 9 kHz to 30 MHz, the magnetic component of the radiated disturbance 
emission has to be measured and assessed. 

A calibrated measuring system, in accordance with CISPR 16-1-1, consisting of a radio disturbance 
measuring receiver (or a suitable spectrum analyser), in conjunction with an associated loop antenna 
for the measurement of magnetic field components, and a tripod are required. 

Other specialized equipment such as resonant loop antennas can also be used, if necessary. 

In order to speed up the measurement, a peak detector has first to be used. If the background noise 
makes this simple measurement unusable, a quasi-peak detector will be used and the quasi-peak 
level applied. 

It is recommended that both the measuring receiver and the loop antenna have an independent 
power source with no ground connection (e.g. battery power), particularly in case of indoor 
measurements, in order to minimize the possibility of current loops via earth that could affect the 
measurement. 

A1.3.2 Measurement procedure 
The loop antenna will be mounted on a tripod at a height of 1 m (at the lower edge of the loop) and 
allocated at the measurement location previously identified as having the maximum disturbance 
field strength so that it is at the standard measurement distance. 

Set the measuring receiver to the frequency carrying the disturbance and type of detector required, 
and position the loop antenna so that the maximum reading is obtained. 

The measurement of magnetic fields radiated from telecommunication networks in the frequency 
range up to 30 MHz may become complicated due to the presence of a variety of high-level wanted 
RF emissions from radio services. In view of this, it may be necessary to identify some frequencies 
(hereafter described as “quiet frequencies”) allocated close to the frequency of the radio service 
being affected, with low field strengths such that the background noise and any ambient signals are 
below the applicable limit. Where possible, this margin should be greater than 6 dB. This should be 
done without altering the antenna position, and ideally with the telecommunication network 
switched off. 

If the network cannot be switched off, then the following alternative may be used: 
– Orientate the loop antenna for minimum coupling to the network emission and check that 

the background noise and any ambient signals are below the applicable limit: where 
possible, this margin should be greater than 6 dB. 

– Orientate the loop antenna for maximum coupling and then increase the measurement 
distance and check that there is a reduction in the measured field strength in accordance 
with § 7.2 of ITU-T Recommendation K.60. 
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 Rep.  ITU-R SM.2157 5 

The quiet frequencies, or frequency ranges, identified will be used to measure the disturbance 
emission. The operator of the measuring receiver should assess the background noise levels 
subjectively, on each of these frequencies. Using the measuring bandwidth and detector specified, 
the highest disturbance field strength level (dB(µV/m)) observed over a period of 15 s has to be 
recorded. Any short duration isolated peaks should be ignored. 

A1.4 Disturbance emission measurements in the frequency range 30 MHz to 3 000 MHz 

A1.4.1 Introduction 
The electric component of the radiated disturbance emission has to be measured and assessed. 

Usually the electric component will be measured as electric field strength (in dB(µV/m)) at the 
standard measurement distance. 

A1.4.2 Measuring equipment 
A calibrated measuring system in accordance with CISPR 16-1-1, consisting of a radio disturbance 
measuring receiver (or a suitable spectrum analyser) in conjunction with an associated broadband 
dipole, a biconical, a logarithmic-periodical antenna, or a horn antenna, or similar linearly polarized 
antenna, each suitable for measurement of electric components of the electromagnetic field, and 
an antenna mast are required. 

In order to speed up the measurement, a peak detector has first to be used. If the background noise 
makes this simple measurement unusable, a quasi-peak detector will be used and the quasi-peak 
level applied. Above 1 GHz, no quasi-peak detector exists and only the peak detector has to be 
used. 

A1.4.3 Measurement of the electric disturbance field strength 
The measuring antenna will be mounted at the mast and position of the measurement location 
previously identified as having the maximum disturbance field strength, so that it is at the standard 
measurement distance. 

Local restrictions in space (appearing e.g. during indoor measurements) can require a reduction of 
the measuring distance. In this case, the measurement distance chosen has to be greater or equal to 
1 m. For the measurement, the antenna will be oriented such that maximum coupling is obtained to 
the disturbing source, without any height scan. 

Set the measuring receiver or spectrum analyser to the frequency carrying the disturbance and type 
of detector required, and perform the measurements. At the specified measurement location and 
measuring point(s), the direction, height, and polarization (horizontal and vertical) of the measuring 
antenna will be varied in order to determine the maximum RF disturbance field strength. 
The electrical component of the disturbance field strength is to be determined by observing the 
indication of the measuring receiver over a period of approximately 15 s, and subsequently 
recording its maximum indication. Isolated peaks occurring casually should be disregarded. 

If the antenna and the telecommunication network are located at the same level, then the antenna 
height will vary between 1 m and 4 m (or the maximum determined by the ceiling) in order to 
determine the maximum field strength. In varying the antenna height, the antenna should not be 
positioned closer than 0.5 m to reflecting objects (e.g. walls, ceilings, metallic structures, etc.). 
The antenna height variation may be restricted owing to local conditions (see Fig. 1). 

In the case of an outdoor measurement, the antenna height will be varied from 1 m to 4 m. 
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FIGURE 1 
Antenna height variation 
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Annex 2 
 

Measurement methods applicable to radiated emissions from power line 
telecommunication systems in the United States of America 

A2.1 Definitions 
Carrier current system: A system, or part of a system, that transmits radio frequency energy by 
conduction over the electric power lines. A carrier current system can be designed such that the 
signals are received by conduction directly from connection to the electric power lines 
(unintentional radiator) or the signals are received over-the-air due to radiation of the radio 
frequency signals from the electric power lines (intentional radiator). 

Access PLT: A carrier current system operating as an unintentional radiator using frequencies 
between 1705 KHz and 80 MHz on medium voltage (MV) or low voltage (LV) lines to provide 
broadband communications and located on the supply side of the utility service’s points of 
interconnection with customer premises.  

MV wires carry between 1 000 and 40 000 V from a substation and may be overhead or 
underground; LV wires carry low voltage, e.g. 240/120 V from a distribution transformer to 
a customer premise. 

In Home PLT: A carrier current system operating as an unintentional radiator using frequencies 
between 1705 KHz and 80 MHz on LV lines that are not owned, operated or controlled by an 
electric service provider. This includes closed networks within a customer premise and includes 
customer premise networks forming connections with access BPL systems. 

A2.2 General measurement principles for access PLT and in-house PLT 

1 Testing shall be performed with the power settings of the equipment under test (EUT) set at 
the maximum level. 

2 Testing shall be performed using the maximum RF injection duty factor (burst rate). 
Test modes or test software may be used for uplink and downlink transmissions. 
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 Rep.  ITU-R SM.2157 7 

3 Measurements should be made at a test site where the ambient signal level is 6 dB below 
the applicable limit. (See CISPR 16-1-4 – Specification for radio disturbance and immunity 
measuring apparatus and methods, Ed. 1.1, 2004-05, § 5 and 8.) 

4 If the data communications burst rate is at least 20 burst/s, quasi-peak measurements shall 
be employed. If the data communications burst rate is 20 bursts/s or less, measurements 
shall be made using a peak detector. 

5 For frequencies above 30 MHz, an electric field sensing antenna, such as a biconical 
antenna is used. The signal shall be maximized for antenna heights from 1 to 4 m, for both 
horizontal and vertical polarizations, in accordance to CISPR 16-1-4 – Specification for 
radio disturbance and immunity measuring apparatus and methods, Ed. 1.1, 2004-05, § 4 
procedures. For access PLT measurements only, as an alternative to varying antenna height 
from 1 to 4 m, these measurements may be made at a height of 1 m provided that the 
measured field strength values are increased by a factor of 5 dB to account for height 
effects. 

6 For frequencies below 30 MHz, an active or passive magnetic loop is used. The magnetic 
loop antenna should be at 1 m height with its plane oriented vertically and the emission 
maximized by rotating the antenna 180 degrees about its vertical axis. When using active 
magnetic loops, care should be taken to prevent ambient signals from overloading the 
spectrum analyser or antenna pre-amplifier.  

7 The six highest radiated emissions relative to the limit and independent of antenna 
polarization shall be reported as stated in CISPR 22 – Information technology equipment – 
Radio disturbance characteristics – Limits and methods of measurement, Ed. 5, 2004-05, § 8.  

8 All operational modes should be tested including all frequency bands of operation. 

A2.3 Access PLT measurement principles 

a) Test environment 
1 The equipment under test (EUT) includes all PLT electronic devices e.g. couplers, 

injectors, extractors, repeaters, boosters, concentrators, and electric utility overhead or 
underground medium voltage lines. 

2 In situ testing shall be performed on three typical installations for overhead line(s) and three 
typical installations for underground line(s).  

b) Radiated emissions measurement principles for overhead line installations 
1 Measurements should normally be performed at a horizontal separation distance of 10 m 

from the overhead line. If necessary, due to ambient emissions, measurements may be 
performed a distance of 3 m. Distance corrections are to be made using an extrapolation 
factor of 20 dB/decade for frequencies at or above 30 MHz to the specified distance; and an 
extrapolation factor of 40 dB/decade for frequencies below 30 MHz to the specified 
distance.  

2 Testing shall be performed at distances of 0, 1/4, 1/2, 3/4, and 1 wavelength down the line 
from the PLT injection point on the power line. Wavelength spacing is based on the mid-
band frequency used by the EUT. In addition, if the mid-band frequency exceeds the lowest 
frequency injected onto the power line by more than a factor of two, testing shall be 
extended in steps of 1/2 wavelength of the mid-band frequency until the distance equals or 
exceeds 1/2 wavelength of the lowest frequency injected. (For example, if the device injects 
frequencies from 3 to 27 MHz, the wavelength corresponding to the mid-band frequency of 
15 MHz is 20 m, and wavelength corresponding to the lowest injected frequency is 100 m. 
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Measurements are to be performed at 0, 5, 10, 15, and 20 m down line – corresponding to 
zero to one wavelength at the mid-band frequency. Because the mid-band frequency 
exceeds the minimum frequency by more than a factor of two, additional measurements are 
required at 10-m intervals until the distance down-line from the injection point equals or 
exceeds 1/2 of 100 m. Thus, additional measurement points are required at 30, 40, and 50 m 
down line from the injection point.)  

3 Testing shall be repeated for each access PLT component (injector, extractor, repeater, 
booster, concentrator, etc.). 

4 The distance correction for the overhead-line measurements shall be based on the slant 
range distance, which is the line-of-sight distance from the measurement antenna to the 
overhead line. Slant range distance corrections are to be made using an extrapolation factor 
of 20 dB/decade for frequencies at or above 30 MHz to the specified distance; and 
an extrapolation factor of 40 dB/decade for frequencies below 30 MHz to the specified 
distance. (For example, if the measurement is made at a horizontal distance of 10 m with an 
antenna height of 1 m and the height of the PLT-driven power line is 11 m, the slant range 
distance is 14.1 m (10 m vertical distance and 10 m horizontal distance. At frequencies 
below 30 MHz, the measurements are extrapolated to the required 30-m reference distance 
by subtracting 40 log (30/14.1), or 13.1 dB from the measured values. For frequencies 
above 30 MHz, the correction uses a 20 log factor.) 

NOTE 1 – In cases where access PLT devices are coupled to low-voltage power lines (i.e., home-plug or 
modem boosters), apply the overhead-line procedures as stated above along the LV lines. 

c) Radiated emissions measurement principles for underground line installations 
Underground line installations are those in which the PLT device is mounted in, or attached to, 
a pad-mounted transformer housing or a ground-mounted junction box and couples directly only to 
underground cables.  
1 Measurements should normally be performed at a separation distance of 10 m from the in-

ground power transformer that contains the PLT device(s). If necessary, due to ambient 
emissions, measurements may be performed a distance of 3 m. Distance corrections are to 
be made using an extrapolation factor of 20 dB/decade for frequencies at or above 30 MHz 
to the specified distance; and an extrapolation factor of 40 dB/decade for frequencies below 
30 MHz to the specified distance. 

2 Measurements shall be made at positions around the perimeter of the in-ground power 
transformer where the maximum emissions occur. Measurements shall be made at 
a minimum of 16 radial angles surrounding the EUT (or In-ground transformer that 
contains the PLT device(s)). If directional radiation patterns are suspected, additional 
azimuth angles shall be examined. 

A2.4 In-house PLT measurement principles  
1 In situ testing is required for testing of the In-house PLT device. 
2 If applicable, the device shall also be tested in a laboratory environment, as a computer 

peripheral, for both radiated and conducted emissions tests per the measurement procedures 
in CISPR 22 – Information technology equipment – Radio disturbance characteristics – 
Limits and methods of measurement, Ed. 5, 2004-05, § 8. 

a) Test environment and radiated emissions measurement principles for in situ testing 
1 The EUT includes In-house PLT modems used to transmit and receive PLT signals on low-

voltage lines, associated computer interface devices, building wiring, and overhead or 
underground lines that connect to the electric utilities.  
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2 In situ testing shall be performed with the EUT installed in a building on an outside wall on 
the ground floor or first floor. Testing shall be performed on three typical installations. 
The three installations shall include a combination of buildings with overhead-line(s) and 
underground line(s). The buildings shall not have aluminium or other metal siding, or 
shielded wiring (e.g. wiring installed through conduit, or BX electric cable).  

3 Measurements shall be made at positions around the building perimeter where the 
maximum emissions occur.  

4 Measurements should normally be performed at a separation distance of 10 m from the 
building perimeter. If necessary, due to ambient emissions, measurements may be 
performed a distance of 3 m. Distance corrections are to be made using an extrapolation 
factor of 20 dB/decade for frequencies at or above 30 MHz to the specified distance; and an 
extrapolation factor of 40 dB/decade for frequencies below 30 MHz to the specified 
distance. 

b) Additional measurement principles for in situ testing with overhead lines 
1 In addition to testing radials around the building, testing shall be performed at three 

positions along the overhead line connecting to the building (i.e. the service wire). It is 
recommended that these measurements be performed starting at a distance 10 m down the 
line from the connection to the building. If this test cannot be performed due to insufficient 
length of the service wire, a statement explaining the situation and test configuration shall 
be included in the technical report. 

2 Measurements should normally be performed at a horizontal separation distance of 10 m 
from the overhead line connecting to the building. If necessary, due to ambient emissions, 
measurements may be performed a distance of 3 m. Distance corrections are to be made 
using an extrapolation factor of 20 dB/decade for frequencies at or above 30 MHz to the 
specified distance; and an extrapolation factor of 40 dB/decade for frequencies below 
30 MHz to the specified distance. 

3 The distance correction for the overhead-line measurements shall be based on the slant 
range distance, which is the line-of-sight distance from the measurement antenna to the 
overhead line. Slant range distance corrections are to be made using an extrapolation factor 
of 20 dB/decade for frequencies at or above 30 MHz to the specified distance; and 
an extrapolation factor of 40 dB/decade for frequencies below 30 MHz to the specified 
distance. 

c) Measurement principles for testing as a computer peripheral 
1 The data rate shall be set at the maximum rate used by the EUT. Test modes or test 

software may be used to simulate data traffic. 
2 Conducted emissions measurements shall be performed in accordance with CISPR 22 – 

Information technology equipment – Radio disturbance characteristics – Limits and 
methods of measurement, Ed. 5, 2004-05, § 5.  

3 For In-house PLT devices operating as unintentional radiators either below 30 MHz or 
above 30 MHz, the radiated emissions from the computer peripheral shall be measured at 
an Open Area Test Site (OATS) in accordance with the measurement procedures in CISPR 
16-1-4 – Specification for radio disturbance and immunity measuring apparatus and 
methods, Ed. 1.1, 2004-05, § 5. 
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Annex 3 
 

Specification for the measurement of disturbance fields from telecommunication 
systems and networks in the frequency range 9 kHz to 3 GHz in Germany 

A3.1 General introduction 

A3.1.1 Scope 
The present text provides procedures for in situ measurements of unwanted disturbance emissions 
caused by telecommunication installations and networks. Subject of measurements are unwanted 
disturbance emissions within the radio frequency (RF) spectrum that are caused by use of 
frequencies for transmission of information in and along conductors. In case of broadband signals 
the use of an auxiliary carrier might be necessary. In case additional descriptions of the 
measurement procedure is required.  

The networks in question include WAN, LAN, and CATV networks as well as the recently 
developed technologies in the telecommunications access area utilizing electric power distribution 
(PLT) and telephone networks (xDSL). 

The present document does not provide procedures for the measurement of emissions from 
electronic equipment for conformity testing purposes in accordance with the German 
electromagnetic compatibility act (EMVG). 

Radio applications that may be affected by unwanted RF disturbance emissions include, but are not 
restricted to, standard frequency and standard time signal receivers, receivers for mobile radio 
services, sound and TV broadcasting radio services, and fixed services, cordless telephones and 
radio equipment for amateur radio services. 

Protection from unwanted RF disturbance emissions radiated by telecommunication networks is 
specifically called for in RR No.15.12 and provided for in Article 4 (2) of Council 
Directive 2004/108/EG of 15 December 2004 (EMC Directive). 

This specification does not cover any provision for measurement of emissions from electrical or 
electronic apparatus in the framework of product conformity tests according to the German EMVG 
or FTEG. 

A3.1.2 Frequency range 
The present text is applicable in the frequency range 9 kHz to 3 GHz. 

A3.1.3 Measurement procedures 
The present text sets out methods of measurement for unwanted RF disturbance emissions 
accompanying wire-bound wanted signals and emanating from telecommunication installations and 
networks. 

A3.1.4 Limits 

Limits for unwanted disturbance emissions from telecommunication installations and networks, 
listed in Appendix 1 to Annex 3 of the present text. 

A3.2 Definitions and abbreviations 
For the purposes of the present text the following definitions apply: 

Antenna reference point: The geometric centre of the antenna or the reference point referred to in 
the antenna calibration procedure. 
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Detector weighting factor: The difference of indication obtained from a quasi-peak detector to the 
peak detector, for a specific signal. 

Disturbance field strength: Field strength produced at a given location by an electromagnetic 
disturbance, measured under specified conditions. (IEC – IEV 161-04-02) 
NOTE – For the purposes of the present text, only those components of the wire-bound wanted signals are 
considered that may cause unwanted disturbance emissions in form of fields.  

Electromagnetic disturbance: Any electromagnetic phenomenon that may degrade the 
performance of a device, equipment or system. (IEC – IEV 161-01-05) 

Emission: The phenomenon by which electromagnetic energy emanates from a source.  
(IEC – IEV 161-01-08) 

Minimum coverage: For the purposes of this specification, minimum coverage is normally given if 
the minimum field strength necessary for the relevant radio service or application can be verified at 
the location of measurement. 

Radio (frequency) disturbance: Electromagnetic disturbance having components within the radio 
frequency range. (IEC – IEV 161-01-13) 

Telecommunication network: Entirety of technical equipment (transmission lines, switching 
equipment and any other equipment) that are indispensable to ensure normal intended operation of 
the telecommunication network), to which telecommunication terminal equipment is connected to 
by appropriate termination. 

Telecommunication installation: Any technical equipment or systems capable of sending, 
transmitting, switching, receiving, steering or controlling as messages identifiable electromagnetic 
or optical signals. 
NOTE – If referred to telecommunication networks only hereafter, then related information is also applicable 
to telecommunication installations. 

Unwanted disturbance emission: Components of wanted signals caused by wire-bound currents or 
voltages that unintentionally emanate from the conductor and may interfere with radio 
communications through inductive or capacitive coupling (near field) or electromagnetic wave 
propagation (far field). 

Unwanted emission: A signal that may impair the reception of a wanted signal.  
(IEC – IEV 161-01-03) 

Wanted signal: The wanted signal comprises the frequency spectrum required for the 
communication in and along conductors. 

A3.3 Principles for preparation and performance of measurements 

A3.3.1 General 
It will be essential to gather all technical information necessary for a complete understanding of the 
operating parameters and layout of the telecommunication network requiring measurement. 
For example, the telecommunication network operator should provide EMC related specifications 
and parameters of the cables and connecting hardware. In all cases the information obtained should 
be verified by the preliminary investigation as detailed below in order to rule out measuring 
unwanted emissions from the telecommunication network that are regulated by other than that being 
assessed. 
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