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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standai lization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is t» prc mote international
co-operation on all questions concerning standardization in the electrical and electron’~ fieid- To this end and
in addition to other activities, IEC publishes International Standards, Technical Specificaticns, T¢ chnical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "I.'C !“ublication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee ‘n’ere "tea in the subject dealt with
may participate in this preparatory work. International, governmental and non-go. =rnn ental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the nternational Organization for
Standardization (ISO) in accordance with conditions determined by ag =erient between the two organizations.

The formal decisions or agreements of IEC on technical matters exprass, ‘s nearly as possible, an international
consensus of opinion on the relevant subjects since each techr cal conimittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for inte.~aticnal use and are accepted by IEC National
Committees in that sense. While all reasonable efforts 2'c mac= to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsi.le fir the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in*hei naticnal and regional publications. Any divergence between
any IEC Publication and the corresponding natio. ai > regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestatirn . { co.iformity. Independent certification bodies provide conformity
assessment services and, in some urea: ‘dcc 2ss to IEC marks of conformity. IEC is not responsible for any
services carried out by independent ce. ificaiion bodies.

All users should ensure that they.hav. the latest edition of this publication.

No liability shall attach to IEC o, its uirectors, employees, servants or agents including individual experts and
members of its technical com viitei’ s and IEC National Committees for any personal injury, property damage or
other damage of any ne‘are v.iuatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out nf t. = publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to . < Normative references cited in this publication. Use of the referenced publications is
indispensable “:+ the cor, ~ct application of this publication.

IEC draws a.entica to the possibility that the implementation of this document may involve the use of (a)
patent(s). 1 =C t. kes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect there >f. As of the date of publication of this document, IEC had received notice of (a) patent(s), which
may b required to implement this document. However, implementers are cautioned that this may not represent
the ‘ate st information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
sall now be held responsible for identifying any or all such patent rights.

'EC 52803-2 has been prepared by IEC technical committee 103: Transmitting and receiving
eyuipment for radiocommunication. It is an International Standard.
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The text of this International Standard is based on the following documents:

Draft Report on voting

103/269/FDIS 103/274/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and develape? in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, ava'lab.>
at www.iec.ch/members_experts/refdocs. The main document types developed by 1.C are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62803 series, published under the general title ivansmitting and
receiving equipment for radiocommunication — Frequency response oi 2bn‘ical-to-electric
conversion device in high-frequency radio-over-fibre systems can be found >n the IEC website.

Future documents in this series will carry the new general title as ci.»d a»ove. Titles of existing
documents in this series will be updated at the time of the next editior.

The committee has decided that the contents of this documant vill remain unchanged until the
stability date indicated on the IEC website under webstcre.ivc.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour in3ia>" logo on the cover page of this document indicates
that it contains colours whi~h ¢ re considered to be useful for the correct understanding
of its contents. Users shou'd ui.erefore print this document using a colour printer.
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INTRODUCTION

A variety of photonic devices operated in microwave and millimetre-wave bands are useful for
an optical fibre transport system as well as wireless communication and broadcasting systems.
An optical-to-electric conversion device including an optical receiver plays as an interface,
which converts an optical signal into an electrical signal directly.

Microwave and millimetre-wave radio-over-fibre (RoF) systems are comprised mainly of two
parts: an RF to photonic converter (E/O) and a photonic to RF converter (O/E). Radio waves
are converted into an optical signal at the E/O, and the signal is transferred through the optical
fibre, and then the radio waves are regenerated at the O/E.

A variety of photonic devices which carry microwave and millimeter-wave signals at subcarricr
frequencies are used for high-frequency RoF systems. In high-frequency RoF systems v:ich as
millimetre-wave band radio signal transfer systems, the specifications of convers on «fficiency
and its frequency response have been important technical parameters, and tne-efore, the
IEC 62803 series has been developed. Nowadays, the coherent optical fibre notwork system is
used widely, namely in core and metro networks with a capacity greater than 100 Gbit/s/ch.
Finally, cost and performance have improved. In this coherent optical fibre netw.rk system, an
optical coherent detection device, which is comprised of an optical 90° hybriu coupler and
balanced photodetectors, provides an |Q separation in an optical a~tnai> for easy digital signal
processing. This detection device can be useful not only for the cohercnt uptical signal transport
but also for a millimeter-wave RoF system with high signal quality. To achieve a high signal
quality, which means a good suppression of noises, a comn.».=m9ode rejection ratio is a key
parameter of the optical coherent detection. This docume’it has been developed to provide to
the industry a measurement method of a coherent optica: delzction device for evaluating the
specifications to be used in high-frequency RoF sy.ten.s, as well as in an optical coherent
transport system. This document defines the measurcment method of a common-mode rejection
ratio, which has a significant impact on the perforr,ancs of RoF systems.
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Part 2: Measurement method of common-mode rejection ratio of optical
coherent detection device for radio-over-fibre transmitter

1 Scope

This part of IEC 62803 provides the measurement method of the common-mode 1 “iec.'or. ratio
of optical coherent detection devices in high-speed RoF systems, as well as in 1 igh-speed
optical signal transmission systems. In addition, the method is also effective fc- the estimation
of the detailed frequency response of the common-mode rejection ratios ai.? O/E conversion
efficiency. The method applies for the following:

— frequency range: 1 GHz to 110 GHz;
— wavelength band: 0,8 um to 2,0 uym.

The use of optical coherent detection devices for high-speed < cystem is shown in Annex A
as an example.

2 Normative references

There are no normative references in this document.

3 Terms, definitions and abbreviatad terms

3.1 Terms and definitions

For the purposes of this doci'ment the following terms and definitions apply.

ISO and IEC maintain“ermiiology databases for use in standardization at the following
addresses:

e |EC Electropedia: < vailable at https://www.electropedia.org/
e |SO Onlin: bruwsing platform: available at https://www.iso.org/obp

3.1.1
commo.'-mode rejection ratio
raun beut een the signal powers of differential signals and common-mode signals

*1.2

two-tone lightwave

iightwave that contains two dominant spectral components whose power difference is relatively
small and frequency separation is stable

3.1.3

carrier-suppressed

situation when an MZM is biased at its minimum transmission point, the non-modulated carrier
lightwave transmitted through and the two arms of the MZM are cancelled with each other at
the output coupler
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