ETSI TS 102 447 vi.1.1 (2008-06)

Technical Specification

Powerline Telecommunications (PLT);
Programmable PSD Mask;
Specifications for Access and Indoor Systems

D




2 ETSI TS 102 447 V1.1.1 (2008-06)

Reference
DTS/PLT-00009

Keywords
access, network, powerline

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2008.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™, TIPHON™, the TIPHON logo and the ETSI logo are Trade Marks of ETSI registered

for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 ETSI TS 102 447 V1.1.1 (2008-06)

Contents

INtellectual Property RIGNES.... ..ottt b e b b nenn e 4
0 L= V1V (o S 4
g1 0o W Tox 1 o] o ISP RRSOR 4
1 o010 PSS 5
2 S = (= 10 = S 5
21 NOFMEBLIVE FEFEIEINCES ......cueiteiteite ittt sttt he et et e e et besbeeb e e st e s e e e e s e b e sh e eb e s Rt ebeeae e s e neese e besaeebenneeneennens 5
2.2 INFOrMELIVE FEFEIEINCES. ... .ttt ettt e bbb bt s e st et e st eb e e st e s e bese e besaeebenneeneennens 5
3 Definitions and abbreVIiatioNS............c.eeiiieeeece ettt s re e et s reeeesreenes 6
31 DEfINITIONS. ...ttt et e et e e be e e be e teeateeaeesbeesbe e beeabesasesaeesaeesaeeseenseenseensesseesteentaentenn 6
3.2 ADDIEVIBLIONS ...ttt ettt et e et e et e et e e atesaeesaeesbeeabeeasesaeesaeeebeenbeenta e beenseensesaeesaeesreenaeenreenreans 7
4 Transmitter POWEr DACK OFf .........oiiiiie e 7
5 N0 (e 411 o TSSO URPPPROPRN 7
5.1 NOLChES fFrEQUENCY 10CALIONS.........ccviieieiieitie sttt et e st e e esteeteeeesaeesreesaeenseenseenseenaenaeesennnenn 7
52 NOLCh BCLIVALiON MECHBNISIMIS. ...ttt et b et bt st e e e eese et e saesbenaeeneeneens 7
521 AULOMAELIC MOAEM TNITIBLIVE. ...t s a e s bt s e bt saesbesaeeseeneens 7
5211 INQUITY TO thE OULSITE. ..ottt ettt et ekt b e et eb e et eb e sa e eb e e e e b 7
5212 AULONOMOUS CONFIGUIBLION. ...ttt sttt e b et b e et b e et eb e sa e ebesb et ebesee e ene 8
522 EXEEINAl TNITIALIVE. ...ttt et e e s s ae e sbeeae et e eaeeebe e be e beebeentesaeesaeesaeenseereensens 8
5221 LOCAl INITIBLIVE ....cviieicee ettt st s e s e e be et e e aeeebeesbe e beeateeseesaeesaeesaeesseenseensessnesteentanntenn 8
5222 Remote, OM C (Operations Maintenance Centre), INItiaiVe...........coevvirenennineneseeeseeeeas 8
53 NOLCh aCtiVatioN CharaCtEriSHICS. ... .c.viiuieciieiece et ettt e st e et e et e s aeesaeesteesbeenbeeareeneesbeebeentenn 8
54 Specification of PSD NOLCh CharaCteriStiCS........ooui it sns 9
54.1 Depth: Level of the Power Spectral Density (PSD) inthe notCh..........cooovevieiciecieeee e 9
542 WAL Of TNE NMOLCK ...t et b et bt e e r et sae b e naeeneeneens 9
5421 Scalability Of BANAWITLN .....oouiieie e e e 9
54.3 Number of programmable NOLCHES............cccuiiiieicciereer e e e e e sre e e sreesseenseenneans 9
544 Minimum Total Notched BanaWIiath ..o e 9
6 VErification Of tNEPSD .......oooieee ettt be e s te e sae e sateeateebe e beesaeesneesnnean 9
Annex A (informative): Examples of measur ement Cir CUItS........cccoveeeeieceeie e 11
[ 11 (TSRO P PSPPSR 13

ETSI



4 ETSI TS 102 447 V1.1.1 (2008-06)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in SR 000 314 (or the updates on the ETSI Web server)
which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Powerline Telecommunications
(PLT).

The present document describes the requirements for the programmable PSD mask for PLT Access Network systems
and PLT Indoor systems.

Introduction

The PLT equipment integration involves the development of technology within two main layer architectures: the
physical layer and network layer. The Physical layer deals with the electrical systems while the network layer deals with
the transmission technology.

The integration of the physical and network layer technologies allows high-speed data to be transmitted over existing
utility power linesto customers premise.

In order to modulate the EMC behaviour of PLT transceivers, the PSD mask can be reshaped by introducing notches
corresponding to sensitive frequency bands in specific locations, asit isfor instance performed in VDSL [2].

The mechanisms for defining notches over the PSD mask of a PLT device specified in the present document are very
useful in the very specific areas where interferences might be encountered. For these reasonsiit is useful to have the
PSD mask of the PLT devices to be programmable in order to better coexist with other users of the spectrum.

PSD programmability can be applied to provide spectral compatibility between PLT applications and non-PLT
applications.

Narrow band radio signals may couple onto the electrical lines. This effect may interfere with the PLT operation. The
programmable PSD specifications defined in the present document will enhance the performance of the PLT network
by avoiding the frequencies of the interference.

The present document specifies the programmability of the PSD mask and the activation of notches for PLT modemsto
ensure coexistence with radio services locally used in the specific neighbourhood where a PLT system is deployed.
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1 Scope

The present document specifies PSD characteristics for high frequency PLT transceivers providing digital transmission
on power cables. The present document is applicableto amodeminaPLT access transmission systems or PLT |ndoor
LAN systems designed to provide communications over electrical wires. It is concerned with the key functional and
electrical requirements for PLT.

The present document gives the definition of common parameters characterizing the PSD mask, the methods for
initiating them in the context of PLT modems and finally a measurement method in order to verify the compliance of
the PSD of a PLT modem with the present document.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

. For a specific reference, subsequent revisions do not apply.

. Non-specific reference may be made only to a complete document or a part thereof and only in the following
Cases.

- if it isaccepted that it will be possible to use al future changes of the referenced document for the
purposes of the referring document;

- for informative references.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

For online referenced documents, information sufficient to identify and locate the source shall be provided. Preferably,
the primary source of the referenced document should be cited, in order to ensure traceability. Furthermore, the
reference should, as far as possible, remain valid for the expected life of the document. The reference shall include the
method of access to the referenced document and the full network address, with the same punctuation and use of upper
case and lower case |etters.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

2.1 Normative references

The following referenced documents are indispensabl e for the application of the present document. For dated
references, only the edition cited applies. For non-specific references, the latest edition of the referenced document
(including any amendments) applies.

[1] ITU-R Radio Regulations(2004).

2] ETSI TS 101 270-2: "Transmission and Multiplexing (TM); Access transmission systems on
metallic access cables; Very High Speed Digital Subscriber Line (VDSL); Part 2: Transceiver
specification”.

2.2 Informative references

The following referenced documents are not essential to the use of the present document but they assist the user with
regard to a particular subject area. For non-specific references, the latest version of the referenced document (including
any amendments) applies.

Not applicable.
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

depth: reduction of the Power Spectral Density (PSD) in the notch: amount of the reduction of transmission power
in the notch

NOTE: The depth of notch is measured at that frequency showing the weakest attenuation in the frequency band
of the notch. It can be given either in dB representing the additional attenuation or in dBm/Hz already
taking the non-reduced PSD into account.

notch: significant reduction of transmission power in a given frequency band

NOTE: The notch is characterized by the features defined in figure 1.

Width

Magnitude in dBmiHz

Frequency

Figure 1: lllustration of a notch

PLT modem: functional unit that modulates and demodulates signals in order to enable digital transmission over the
electricity lines and that can be functionally and physically integrated within an equipment with other functionality

scalability of the width: ability to change the width of anotch
NOTE: The scalability can be either adjustable continuously or in steps. Steps are given in kHz.

slopes: transmission power frequency profile between the frequencies at which the PSD is at its nominal level and those
at the depth of the notch

NOTE: Therearetwo sopes: One slope coming from the lower frequencies and the other towards the higher
frequencies. Each dope is defined uniquely by its start and stop frequencies as well astheir start and stop
attenuation accordingly. From these numbers the mean slopes are calculated and provided in degrees (°).

ETSI
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width of the notch: frequency band inside which the PSD shall always be equal or lower than the specified depth

NOTE: Thewidthismeasured in kHz.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

AE Auxiliary Equipment
EMC Electro-Magnetic Compatibility
EUT Equipment Under Test
LAN Local Area Network
MIB Management Information Base
MN Measurement Network
omMC Operation Maintenance Centre
PLT Power Line Telecommunications
PSD Power Spectral Density
QoS Quiality of Service
SNMP Simple Network Management Protocol
SNR Signal to Noise Ratio
4 Transmitter power back off

The equipment shall implement transmit power control in order to improve its EM C behaviour.

The PLT transmitter implementing this technique shall have the ability to reduce its transmit PSD whenever the
required SNR margins to achieve the service level or maximum throughput at the corresponding receiver is exceeded
significantly. The adjustment is realized by attenuating the amplitude of the transmit signal. In case the system cannot
obtain the specified SNR margin then the corresponding transmitter will transmit at its maximum allowed power
spectral density. The power back off adaptation of the PSD should take into account the time and frequency
characteristics of the received SNR.

The manufacturer shall determine both the transmit signal attenuation step size and number of steps.

Thelevel of transmitter power backoff technique shall not prevent the applications using PLT to operate as required.

5 Notching

5.1 Notches frequency locations

The modem shall be able to notch out any frequency within the operating frequency band of the modem.

52 Notch activation mechanisms

The manufacturer shall implement at least one of the four notch activation mechanisms specified in this clause. The
following clauses show the possibilities and define the criteria so that different systems are comparable for the user in a
standardized way.

521 Automatic Modem Initiative

5.21.1 Inquiry to the Outside

This mechanism is based on a"Pull it" technique. The PLT equipment automatically initiates the retrieval of the
notching information from an external source.

ETSI



8 ETSI TS 102 447 V1.1.1 (2008-06)

For this type of activation method a data connection from the PLT device to an equipment located remotely is required.

This activation method shall be activated at the first initialization of the PLT device at the end customer's site, and at
least every month.

For instance a web client implemented on the modem downloads the list of notches and characteristics from the Internet
or Intranet.

Theinformation of the notches can be "pulled" for example from a proxy server (dealing with PLT information) or from
the manufacturer's home page.
5.2.1.2 Autonomous configuration

Within this mechanism, the PLT equipment senses the electricity line or uses awireless interface to detect whether
relevant radio carriers are in operation at the specific location. If the PLT equipment detects radio carriers, the PLT
system will notch out these frequencies.

I'n this mechanism there is no communication from the PLT equipment to any external device to retrieve the notching
information.

A PLT equipment with awirelessinterface is a combined example of "pull” and "push™ methods. For example aradio
set with an embedded PLT modem in which the radio set instructs the PLT modem to notch out frequencies to which
theradio is currently tuned (by any interface).

5.2.2 External initiative

This mechanismis based on a"Push it" technique. An external source, local or remote to the PLT equipment, initiates
the communication with the PLT equipment to send the notching information.

For instance an SNMP client with which a service provider or operator configures the notches on the PLT equipment.

5.2.2.1 Local Initiative
A PLT system shall have alocal interface (human user interface or serial port, etc.) to enter the notches information.

Within this option, the manufacturer provides the end-user with tools so that the end-user can activate the notch on his
modem.

For exampl e the end-user can download the notch-activation software through the Internet. After executing the
software, the notch will be permanently activated until another download of the notch-activation software. A second
example can be that the PLT system offers a human interface where alist of notches can be programmed on to the PLT
modem.

5.2.2.2 Remote, OMC (Operations Maintenance Centre), Initiative

Within this mechanism, the activation of a notch in the PLT modem is done remotely from an operations and
mai ntenance centre.

For example this can be performed using SNMP and an appropriate MIB defined in the PLT equipment.

5.3 Notch activation characteristics

The notches shall be activated minimizing the impact on the payload traffic being communicated by the PLT devices
affected. For instance the PLT devices could look for the appropriate moment to activate the notches, when there is no
payload traffic being communicated or with low QoS requirements.

Once the new information of notches has been received the PLT device shall start the PSD change at most 5 minutes
later.

The PSD change itself shall not take longer than 1 s.

ETSI



9 ETSI TS 102 447 V1.1.1 (2008-06)

5 minutes max * 1lsecond max
i i i
I I I —>
) i time
Notching Notching Notches
information received activation starts activated

Figure 2: Notch activation timing

54 Specification of PSD Notch characteristics

54.1 Depth: Level of the Power Spectral Density (PSD) in the notch

The depth requirement for a PSD notch may vary depending on the interference scenario. At a minimum the PLT
modem shall have the ability to create notch such that the PSD in the notch frequency band is at least 23 dB below the
PSD in the un-notched frequency band.

5472 Width of the notch

The minimum width of the notch shall be at least 10 kHz covering the narrowest ingress signals.

5421 Scalability of bandwidth

The width of the notches shall be scalable in step sizes of at least 10 kHz in order to adapt to the bandwidth of the
frequency alocation to the services defined in ITU-R Radio Regulations [1].

5.4.3 Number of programmable notches

The minimum number of notches that shall be possible to activate at the same time is 15, regarded as a good trade off
between the PLT performance and the EMC behaviour of PLT transceivers.

544 Minimum Total Notched Bandwidth

The PLT modem shall be capable of activating a Total Notched Bandwidth.

The Total Notched Bandwidth is defined to be the sum of the width of all implementable notches.
The minimum Total Notched Bandwidth shall be 5 % of the HF band (from 3 MHz to 30 MHz).

6 Verification of the PSD

The purpose of this clause is to measure the PSD of the modem transmitting data over electrical wires and verify the
active notches and check their depth.

The PLT modem under test shall be transmitting at its maximum signal level and at its maximum traffic capacity.

The following figure shows the test set up that shall be used to verify compliance of the PSD with the provisions of the
present document.
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EUT MN Filter (if AE
necessary) (optional)
Spectrum mains
Analyser
Figure 3

The PLT port of the Equipment Under Test (EUT) shall be connected to the PLT port of the Measurement

Network (MN). The MN shall also have a measurement port to which a spectrum analyser is connected to record the
measurement results. Additionally the MN shall have a mains port that shall be connected to the electricity network for
providing electrical supply onthe PLT port. Auxiliary Equipment (AE) may be connected also to the mains port of the
MN if required for the EUT to perform correctly. In order to avoid that noise coming from the electricity network
disturbs the measurement results it may be needed to include afilter between the mains port of the MN and the
electricity network.

The electrical characteristics of the different circuits of the test setup, in the frequency range from 1 MHz to 30 MHz

shall be:

The PLT and the mains ports of the MN shall have a differential input impedance of 100 Q.

The measurement port of the MN shall have a differential input impedance of 50 Q.

The measurement port of the MN shall be isolated from the PLT and mains ports with a transformer.

The attenuation of the differential signal between the PLT and the mains ports of the MN shall not be more

than 3 dB.

The attenuation of the common-mode signal between the PLT port and the mains port and between the PLT
port and the measurement port of the MN shall be at least 60 dB.

The attenuation of the differential signal between the ports of the optional Filter shall be of 30 dB + 3 dB.

The ports of the optional Filter shall have a differentia input impedance of 100 Q.

The measured values shall be corrected taking into account the attenuation of the differential signal between the PLT

and the measurement ports of the MN.

For the purposes of compliance with this requirement, the amplitude of the PSD is plotted on a spectrum analyser asa
function of frequency, scanned from 1 MHz to 30 MHz using a resolution bandwidth of 10 kHz.
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Annex A (informative):
Examples of measurement circuits

This annex is not normative, it is for information, the purpose of this clause being to give some diagrams of electrical
circuits alowing the measurement of a PSD of PLT modem in order to verify the implementation of notches and their
characteristics given above.

Figures A.1 and A.2 show examples of circuits that can be used as Measurement Networks (MN), for measuring the
PSD.

O—
Additional Spectrum
| filter analyzer
if Impedance
necessary 50 Q
O—
Mains
Figure A.1: Measurement of the PSD
1,4 MQ
Additional
; Spectrum
f||t_er, analyzer
if Impedance:
additional necessary 50 Q
modem,
if necessary /
Mains EUT 047 uF

Figure A.2: Measurement of the PSD

The value read on the spectrum analyzer must be corrected by +6 dB due to the serial impedance matching resistors
(2 x 25 Q) when using the second example shown above.
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The additiona filter, if required, can be implemented as shown in figure A.3.

330 pH

330 pH

Figure A.3: Additional filter electrical diagram
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