ETS| TR 101 562-2 V1.2.1 (2012-02)

<. =

Technical ReE)ort

PowerLine Telecommunications (PLT);
MIMO PLT;
Part 2: Setup and Statistical Results of
MIMO PLT EMI Measurements



2 ETSI TR 101 562-2 V1.2.1 (2012-02)

Reference
RTR/PLT-00037

Keywords
MIMO, 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 2012.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


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

3 ETSI TR 101 562-2 V1.2.1 (2012-02)

Contents
INtellectual Property RIGNES.... ..ottt b e b nr e nen e 5
0 L= V1T (o 5
g1 0 o W Tox 1 o o I OSSR 5
1 o010 PR 6
2 S = (= 1= SR 6
21 N0 0 AV = L = S 6
2.2 INfOIMALIVE FEFEIEINCES. ... ecee et e e e sttt ettt st e s be et e e teestesstessaesseesteesaeesteenseenseenseenaenseensennsenn 6
3 SymbolSs and @DDrEVIELIONS..........cceiieie e et sae st s be s re e e beereerenneens 7
31 SYIMDOIS. ...ttt et e b e bt bt e bt bt s e e b e b sE bt b e e e b e R e SRR e R R e e bR e e bt R et bt e e e b e nrenn b 7
3.2 ADDIEVIBLIONS ..ottt ettt ettt e et e et e et e et e s teesteesteeabeeasesaeeaaeeebeenbeenbe e beenteensesaeesaeesreenneereenrean 7
321 Abbreviations used fOr fEEHING SLYIES.......coiiiii e e 8
4 Y Lo g 0 o = =S 8
5 1Y Ko (A (o] S 9
6 M EBSUrEMENE DESCIIPLION. .....viitieeeiie ettt st ae et e s ae e e e sbeeaeesbesreensesreeresneenneseeenes 9
6.1 (g0 go o L1 o 1o o OSSR PR UR SRS 9
6.2 General Requirements for the MEaSUrEMENTS..........oiiiiiieie bbb 11
6.3 Radiation Measurements (K-FACLOI) ........c..eiiiieirieri ittt 11
6.3.1 Set-Up..ooeerveevereerreerreenree e e G L a DL QTR LLCLS e 11
6.3.2 (0= T o= o 0 1o ) NN T P 13
6.3.3 IS0 T o 1 o 15
6.34 Calculation of the FiNal K-FaCtor ..ottt n e 18
6.4 Subjective Evaluation of the Interference to Radio BroadCast ...........ccoceeveeveevecie s 20
6.4.1 LT 0= - | 20
6.4.2 Verification and CaliDralion ...........c.eeuiiieiieiiese e e e s sre e sreeteenteeneeenaesreesraesnens 21
6.4.3 M EBSUFEMENT PIrOCEAUIE ...ttt ettt e st ste e ste et e e e e s ae e e be e be e beesbe e beenbeenresnneeaes 21
6.5 GENEral BEQUIPMENT LISk .ttt etttk ettt h e et b et b e bbb et b e se et b e bbbt 22
6.5.1 Coakiab Cabilesdards/ets/4£38£643-9434-4d09-98e3-84edS838dcl2/ets1-1r=10.1-562-2-V.1. 22
6.5.2 NEIWOTK ANBIYZE ...ttt bt b et h e bbb et b e e et b b et et e n e 23
6.5.3 Probesto ConNECt tOthE LV DN .......ei ettt ettt et e e beebeennesnneeas 23
6.5.4 F N 11101 11 SO PSSO UT ST 23
6.5.5 Filter to Isolate Measurement Devices from MaiNS.........cccceieeieeieeri e e et 24
7 Statistical EValUation Of RESUILS.........cciiieiiiiiciese ettt st re s re e e ens 24
7.1 T 1 PSSR 24
7.2 Interference Threshold of FIM Radio BroadCasts.............ccvciiiieiieciiicciecce ettt e 30
Annex A: Alternative Procedurefor NWA Calibration if Amplifier Output Power istoo high

L0 G N KA 7N 1 ] 11 | SRR 33
Annex B: Softwarefor Automatic FIle NaminNg .........ccccvviieieiecce e 34
2 T R =g 1= SR 34
2 3 |V = o T = o S S 34
B.3 Antennalocation DesCription DIialOg..........ccccuiiiiieiiiieie ettt st ne e 35
B.4 Feed Point DeSCription DIdlOg.......cccuciiiieieiieciesie ettt st e e s e st sreen e besreenneeneens 36
B.5  HEIP TOr INJECHION TYPES....cceieeeeeeieet sttt b bbbt b b b nr e n e 37
B I =N o 11 7= (OSSR 37
B.7 Creation of Datafor the FTP SEIVES ... 38

ETSI



4 ETSI TR 101 562-2 V1.2.1 (2012-02)

ETSI



5 ETSI TR 101 562-2 V1.2.1 (2012-02)

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://ipr.etsi.org).
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 ETSI 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 Report (TR) has been produced by ETSI Technical Committee Powerline Telecommunications (PLT).
The present document is part 2 of amulti-part deliverable covering the MIMO PLT as identified below:

Part1:  "Measurement Methods of MIMO PLT";

Part 2: " Setup and Statistical Resultsof MIMO PLT EMI| M easurements”;

Part 3:  "Setup and Statistical Results of MIMO PLT Channel and Noise Measurements”.

Introduction

The STF 410 (Specia Task Force) was set up in order to study and compare MIMO (Multiple Input Multiple Output)
characteristics of the LVDN network in different countries. The present document is one of three parts of TR 101 562
which contain the findings of the STF 410 research.
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1 Scope

MIMO PLT EMI isareview and statistical analysis which takes into account such matters as earthing variation, country
variation, operator differences, phasing and distribution topologies, domestic, industrial and housing types along with
local network loading.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

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

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 necessary for the application of the present document.

Not applicable.

2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] Sartenaer, T. & Delogne, P., "Powerline Cables Modelling for Broadband Communications’,
ISPLC 2001, pp. 331-337.

[i.2] R. Hashmat, P. Pagani, A; Zeddam, T. Chonavel, "MIMO Communications for Inhome PLC
Networks. Measurements and Results up to 100 MHZz", IEEE International Symposium on Power
Line Communications and its Applications (ISPLC), Rio, Brasil, March 2010.

[i.3] A. Schwager, "Powerline Communications: Significant Technologies to become Ready for
Integration" Doctoral Thesis at University of Duisburg-Essen, May 2010.

[i.4] ETSI TR 102 175 (V1.1.1): "PowerLine Telecommunications (PLT); Channel characterization and
measurement methods'.

[i.5] ETSI TR 101 562-1 (V1.3.1): "Powerline Telecommunications (PLT); MIMO PLT;
Part 1: Measurement Methods of MIMO PLT".

[i.6] ETSI TR 102 616 (V1.1.1): "PowerLine Telecommunications (PLT); Report from Plugtests™
2007 on coexistence between PLT and short wave radio broadcast; Test cases and results’.

[i.7] ITU-R Recommendation BS.1284: " General methods for the subjective assessment of sound
quality".

[i.8] SCHWARZBECK MESS - ELEKTRONIK; EFS 9218: "Active Electric Field Probe with

Biconical Elements and built-in Amplifier 9 kHz ... 300 MHz".

NOTE:  See http://www.schwarzbeck.de/Datenblatt/m9218.pdf.

[i.9] ETSI TR 101 562-3 (V1.1.1): "PowerLine Telecommunications (PLT); MIMO PLT; Part 3: Setup
and Statistical Results of MIMO PLT Channel and Noise Measurements'.
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