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Foreword

The text of document 86C/823/CDV, future edition 2 of IEC 61280-2-9, prepared by SC 86C, Fibre optic
systems and active devices, of IEC TC 86, Fibre optics, was submitted to the IEC-CENELEC parallel vote
and was approved by CENELEC as EN 61280-2-9 on 2009-04-01.

This European Standard supersedes EN 61280-2-9:2002.
The main changes from EN 61280-2-9:2002 are as follows:

— a paragraph hgs been added to the scope describing the limitations due to signal spectral width and
wavelength fiffefing;

— Annex B has b added to further explain error in measuring noise level due to signal spectral width
and wavelength Titering.

The following dates we @ed:
— latest date by which the @has to be implemented
at national level by public of an identical
national standard or by end ent (dop) 2010-01-01

— latest date by which the nationa@&wdards conflicting

with the EN have to be withdrawn /' (dow) 2012-04-01

Annex ZA has been added by CENELEC.@
g —
Endors nt notice

7%
The text of the International Standard IEC 61280-2G¥2009 was approved by CENELEC as a European

Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an iw)\ational publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.
*

Publication % ear Title EN/HD Year
IEC 61290-3-1 -“Oz Optical amplifiers - Test methods - EN 61290-3-1 2003%
O Part 3-1: Noise figure parameters - Optical

Ospectrum analyzer method
1)

IEC 62129 - libration of optical spectrum analyzers EN 62129 2006
é + corr. December 2006

o

" Undated reference.
2 Valid edition at date of issue.



o EVS-EN 61280-2-9:2009

CONTENTS

FOREWORD ...ccuiii ittt ettt et e e et e e e e e et et e e e e e e e e e e e e e e e e e et eerenns 4
LN I S T 10 L@ I T 1 RN 6
1 Scope

2
3 Definition
4

Apparatu
4.1
4.2
4.3
4.4
4.5
4.5.2 Wavelen Lo = PP 11
4.5.3  Sensitivity. I, - r v 11
4.5.4 Resolution ba%&dth (RBWV ) e 11
4.5.5 Resolution ban yt’n ACCUTACY eteiteit ettt et 12
4.56 DYyNnamiC range ... . . i 12
4.5.7 Scale fidelity............ L TSSOSO 13
4.5.8 Polarization dependengo ......................................................................... 13
459 Wavelength data points /é ..................................................................... 13
5 Sampling and specimens..........................A,., ................................................................ 13
6 Procedure ..o /® ............................................................... 13
7 Calculations....................................................é .......................................................... 14
8 Measurement uncertainty .............coooiiiiinn, @ ...................................................... 14
9 Documentation .........oocoiiiii Q ................................................... 14
Annex A (informative) Error in measuring signal level du @signal spectral width............... 16

Annex B (informative) Error in measuring noise level due tc/@'\al spectral width and
wavelength filtering ..o / ........................................ 19

Bibliography. ... QO’ .................................. 21

Figure 1 — A typical optical spectrum at an optical interface in a mu@nnel

IranNSMISSION SYSIEM ..ot e e e g\ 8
Figure 2 — The OSNR for each channel as derived from direct measurema8ntg of the

Optical SPECIIUM .o 0 ................... 9
Figure 3 — A diffraction grating-based OSA ... 10
Figure 4 — A Michelson interferometer-based OSA..... ... 10
Figure 5 — A Fabry-Perot-based OS A ... ... 11
Figure 6 — lllustration of insufficient dynamic range as another source of measurement

UL qTeT=Y o = 1T o Y PP PTP 13

Figure A.1 — The power spectrum of a 10 Gb/s, 27 — 1 PRBS signal showing the
considerable amount of power not captured in a 0,1 nm RBW with 0,64 nm filtering

after the SIgNal... ... 17
Figure A.2 — The spectrum of a 2,5 Gb/s 27 — 1 PRBS with 0,36 nm filtering with
considerably less power outside the 0,1 nm OSA RBW ..o 17

Figure A.3 — Signal power error versus RBW for a 10 Gb/s modulated signal........................ 18



EVS-EN 61280-2-9:2009

-3_
Figure A.4 — Signal power error versus RBW for a 2,5 Gb/s modulated signal....................... 18
Figure B.1 — Example for noise filtering between channels for a 200 GHz grid...................... 20
Table A.1 — Filtering used in simulation to determine signal power level error....................... 16
Table A.2 — RBW to achieve less than 0,1 dB error in signal power .........c..ccoooviiiiiiiiiniineennn. 18
%
%
©
®



. EVS-EN 61280-2-9:2009

INTRODUCTION

At the optical interfaces within wavelength-division multiplexed (WDM) networks, it is
desirable to measure parameters that provide information about the integrity of the physical
plant. Such parameters are necessary to monitor network performance as an integral part of
network management. They are also necessary to assure proper system operation for
installation and maintenance of the network.

Ideally, such parameters would directly correspond to the bit error ratio (BER) of each
channel of a ryuchannel carrier at the particular optical interface. Related parameters such
as Q-factor o e calculated from optical eye patterns would provide similar information,
that is, they w correlate to the channel BER. However, it is difficult to obtain access to
these paramete t a multichannel interface point. It is necessary to demultiplex the
potentially large numper of channels and make BER, Q-factor, or eye-diagram measurements
on a per-channel ba O

In contrast, useful info ion about the optical properties of the multichannel carrier is
readily obtained by meas®fyg the optical spectrum. Wavelength-resolved signal and noise
levels provide information signal level, signal wavelength, and amplified spontaneous
emission (ASE) for each ch el. Spectral information, however, does not show signal
degradation due to wave-sha pgnpairments resulting from polarization-mode dispersion
(PMD), and chromatic dispersi /\Iso, intersymbol interference and time jitter are not
revealed from an optical signal Qg'noise ratio (OSNR) measurement. In spite of these
limitations, OSNR is listed as an int€rface parameter in ITU-T Rec. G.692 [1]1, as an optical
monitoring parameter in ITU-T Rec. G. [2] and in ITU-T G Rec. Sup. 39 [3].

1 Figures in brackets refer to the bibliography.
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FIBRE OPTIC COMMUNICATION SUBSYSTEM TEST PROCEDURES -

Part 2-9: Digital systems —
Optical signal-to-noise ratio measurement
for dense wavelength-division multiplexed systems

1 Scope )\
2

This part of IEC ( 0 provides a parameter definition and a test method for obtaining optical
signal-to-noise ratio 4AQSNR) using apparatus that measures the optical spectrum at a
multichannel interfaceZRecause noise measurement is made on an optical spectrum analyzer,
the measured noise d ot include source relative intensity noise (RIN) or receiver noise.

grating-based OSA, a Mich interferometer-based OSA, and a Fabry-Perot-based OSA.
Performance characteristics Othe OSA that affect OSNR measurement accuracy are

provided. / .

7
A typical optical spectrum at a rqﬁtichannel interface is shown in Figure 1. Important

Three implementations fo%éptical spectrum analyser (OSA) are discussed: a diffraction-

characteristics are as follows. @

e The channels are placed nominaﬂ'@g‘n the grid defined by ITU Recommendation
G.694.1.[4]

e Individual channels may be non—exister%acause it is a network designed with optical

add/drop demultiplexers or because particu hannels are out of service.

e Both channel power and noise power are a fur@n of wavelength.

For calculating the OSNR, the most appropriate power value is that at the channel
wavelength. However, with a direct spectral measure@ t, the noise power at the channel
wavelength is included in the signal power and is diéﬂt to extract. An estimate of the
channel noise power can be made by interpolating the nm@power value between channels.

A

The accuracy of estimating the noise power at the signal%length by interpolating the
noise power at an offset wavelength can be significantly redu when the signal spectrum
extends into the gap between the signals and when com ents such as add-drop
multiplexers along the transmission span modify the spectral s of the noise. These
effects are discussed in further detail in Annex B, and can make the thod of this document
unusable for some situations. In such cases, where signal and noiSe cgqnot be sufficiently
separated spectrally, it is necessary to use more complex sep i methods, like
polarization or time-domain extinction, or to determine signal qualit ith a different
parameter, such as RIN. This is beyond the scope of the current document.



EVS-EN 61280-2-9:2009

Missing channels

/z . Channels on
the ITU grid

JL\Uvd __~ Noise

U

%Xi,ca ower
~ G\, hical p

" U
‘@)
OO Wavelength — )

z IEC 2407/02

)

Figure 1 — Typic(f(optical spectrum at an optical interface
ina mul@annel transmission system
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2 Normative references 0
)

For dated references, only the edition cited aplptes. For undated references, the latest edition

The following referenced documents are in@ ensable for the application of this document.
of the referenced document (including any am%

ents) applies.

IEC 61290-3-1, Optical amplifiers — Test methoss — Part 3-1: Noise figure parameters —
Optical spectrum analyzer method

IEC 62129, Calibration of optical spectrum analyzers O@
e

3 Terms and definitions Q/

Q

For the purposes of this document, the following terms and definitg,g)ply.

3.1 A
optical signal-to-noise ratio @
OSNR :

ratio in decibels, from the optical spectrum, defined by the equation 0
b Bm
OSNR =10Log— +10Log—" dB, (1)
N; B
where
P, is the optical signal power, in watts, at the i-th channel,

B, is the reference optical bandwidth, and





