
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 62803-2 
 Edition 1.0 2024-06 
 

 
PRE-RELEASE VERSION (FDIS) 
 

Transmitting and receiving equipment for radiocommunication – Frequency 
response of optical-to-electric conversion device in high-frequency radio-over-
fibre systems –  
Part 2: Measurement method of common-mode rejection ratio of optical coherent 
detection device for radio-over-fibre transmitter 
 

 
 
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

 
 

ICS 33.060.20 

 
 

® Registered trademark of the International Electrotechnical Commission 

® 
 

   Warning! Make sure that you obtained this publication from an authorized distributor. 

 

colour
inside

This is a preview - click here to buy the full publication

https://webstore.iec.ch/publication/96160&preview


 

103/269/FDIS 
FINAL DRAFT INTERNATIONAL STANDARD (FDIS) 

 PROJECT NUMBER: 

IEC 62803-2 ED1 

 DATE OF CIRCULATION: CLOSING DATE FOR VOTING: 

2024-06-21 2024-08-02 

 SUPERSEDES DOCUMENTS: 

103/241/CDV, 103/255/RVC 

 

IEC TC 103 : TRANSMITTING AND RECEIVING EQUIPMENT FOR RADIOCOMMUNICATION 

SECRETARIAT: SECRETARY: 

Japan Mr Satoru Kurokawa 

OF INTEREST TO THE FOLLOWING COMMITTEES: HORIZONTAL STANDARD: 

  

FUNCTIONS CONCERNED: 

 EMC  ENVIRONMENT  QUALITY ASSURANCE  SAFETY 

 SUBMITTED FOR CENELEC PARALLEL VOTING 

 

 NOT SUBMITTED FOR CENELEC PARALLEL VOTING 

 

This document is a draft distributed for approval. It may not be referred to as an International Standard until 
published as such. 
In addition to their evaluation as being acceptable for industrial, technological, commercial and user purposes, 
Final Draft International Standards may on occasion have to be considered in the light of their potential to become 
standards to which reference may be made in national regulations. 
Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of 
which they are aware and to provide supporting documentation. 
Recipients of this document are invited to consider for future work to include relevant “In Some Countries” clauses. 
Recipients are reminded that the CDV stage is the final stage for submitting ISC clauses. (SEE AC/22/2007 OR 
NEW GUIDANCE DOC). 
 
TITLE: 
Transmitting and receiving equipment for radiocommunication - Frequency response of 
optical-to-electric conversion device in high-frequency radio-over-fibre systems - Part 2 
Measurement method of common-mode rejection ratio of optical coherent detection device for 
radio over fibre transmitter 

 
PROPOSED STABILITY DATE: 2032 

 
 NOTE FROM TC/SC OFFICERS: 

 

 
Copyright © 2024 International Electrotechnical Commission, IEC. All rights reserved. It is permitted to 
download this electronic file, to make a copy and to print out the content for the sole purpose of preparing National 
Committee positions. You may not copy or "mirror" the file or printed version of the document, or any part of it, 
for any other purpose without permission in writing from IEC. 

This is a preview - click here to buy the full publication

https://documents.iec.ch/ords/f?p=700:610:::::P610_DOCUMENT_FILE_ID:887989
https://www.iec.ch/tc-tools/grt
https://webstore.iec.ch/publication/96160&preview


IEC FDIS 62803-2 ED1 © IEC 2024 -2- 103/269/FDIS 
   
 

CONTENTS 

 

FOREWORD ........................................................................................................................... 3 
INTRODUCTION ..................................................................................................................... 5 
1 Scope .............................................................................................................................. 6 
2 Terms, definitions and abbreviated terms ........................................................................ 6 

2.1 Terms and definitions .............................................................................................. 6 
2.2 Abbreviated terms ................................................................................................... 7 

3 Optical coherent detection device .................................................................................... 7 
3.1 General ................................................................................................................... 7 

3.1.1 Configuration ................................................................................................... 7 
3.1.2 Component parts ............................................................................................. 7 
3.1.3 Structure ......................................................................................................... 7 

3.2 Requirements for optical coherent detection device ................................................ 8 
3.2.1 General ........................................................................................................... 8 
3.2.2 Material of 90° optical hybrid ........................................................................... 8 
3.2.3 Material of balanced photodiode ...................................................................... 8 

4 Sampling for quality control ............................................................................................. 8 
4.1 Sampling................................................................................................................. 8 
4.2 Sampling frequency ................................................................................................ 8 

5 Measurement method of common-mode rejection ratio .................................................... 8 
5.1 Circuit diagram ....................................................................................................... 8 
5.2 Circuit description and requirements ....................................................................... 9 
5.3 Measurement conditions ......................................................................................... 9 

5.3.1 Temperature and environment ......................................................................... 9 
5.3.2 Warming-up of measurement equipment ........................................................ 10 

5.4 Principle of measurement method ......................................................................... 10 
5.4.1 General ......................................................................................................... 10 
5.4.2 Mathematical expressions of basic measurement principle ............................ 10 
5.4.3 Principle of measurement of common-mode rejection ratio ............................ 12 

5.5 Measurement procedure ....................................................................................... 13 
Appendix A (informative)  Application of optical coherent detection device to RF signal 

transmission .................................................................................................................. 14 
A.1 Purpose ................................................................................................................ 14 
A.2 Diagrams .............................................................................................................. 14 

Bibliography .......................................................................................................................... 15 
 
Figure 1 – Optical coherent detection device .......................................................................... 8 
Figure 2 – Circuit diagram ....................................................................................................... 9 
Figure 3 – Schematic illustration of the electric power spectra of the signal measured 
by the electrical spectrum analyser ....................................................................................... 13 
Figure A.1 – Example of block diagram of a radar radio frontend using a coherent 
receiver ................................................................................................................................ 14 
 

 

This is a preview - click here to buy the full publication

https://webstore.iec.ch/publication/96160&preview


IEC FDIS 62803-2 ED1 © IEC 2024 -3- 103/269/FDIS 
   

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
TRANSMITTING AND RECEIVING EQUIPMENT FOR 

RADIOCOMMUNICATION – FREQUENCY RESPONSE OF 
OPTICAL‑TO‑ELECTRIC CONVERSION DEVICE IN HIGH-FREQUENCY 

RADIO-OVER-FIBRE SYSTEMS – 
 

Part 2: Measurement method of common-mode rejection ratio of optical 
coherent detection device for radio-over-fibre transmitter 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

IEC 62803-2 has been prepared by IEC technical committee 103: Transmitting and receiving 
equipment for radiocommunication. It is an International Standard. 

The text of this International Standard is based on the following documents: 

Draft Report on voting 

103/XX/FDIS 103/XX/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. 
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC 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 Transmitting and 
receiving equipment for radiocommunication – Frequency response of optical‑to‑electric 
conversion device in high-frequency radio-over-fibre systems, can be found on the IEC website. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates that it 
contains colours which are considered to be useful for the correct understanding of its 
contents. Users should therefore 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/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 subcarrier 
frequencies are used for high-frequency RoF systems. In high-frequency RoF systems such as 
millimetre-wave band radio signal transfer systems, the specifications of conversion efficiency 
and its frequency response have been important technical parameters, and therefore, the 
IEC 62803 series has been developed. Nowadays, the coherent optical fibre network 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 network system, an 
optical coherent detection device, which is comprised of an optical 90° hybrid coupler and 
balanced photodetectors, provides an IQ separation in an optical domain for easy digital signal 
processing. This detection device can be useful not only for the coherent optical 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 common-mode rejection ratio is a key 
parameter of the optical coherent detection. This document has been developed to provide to 
the industry a measurement method of a coherent optical detection device for evaluating the 
specifications to be used in high-frequency RoF systems as well as in an optical coherent 
transport system. This document defines the measurement method of a common-mode rejection 
ratio, which has a significant impact on the performance of RoF systems. 

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed 
that compliance with this document may involve the use of a patent. IEC takes no position 
concerning the evidence, validity, and scope of this patent right. 

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under 
reasonable and non-discriminatory terms and conditions with applicants throughout the world. 
In this respect, the statement of the holder of this patent right is registered with IEC. Information 
may be obtained from the patent database available at patents.iec.ch. 

Attention is drawn to the possibility that some of the elements of this document may be the 
subject of patent rights other than those in the patent database. IEC shall not be held 
responsible for identifying any or all such patent rights. 
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TRANSMITTING AND RECEIVING EQUIPMENT FOR 
RADIOCOMMUNICATION – FREQUENCY RESPONSE OF 

OPTICAL‑TO‑ELECTRIC CONVERSION DEVICE IN HIGH-FREQUENCY 
RADIO-OVER-FIBRE SYSTEMS – 

 
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 rejection ratio 
of optical coherent detection devices in high-speed RoF systems as well as in high-speed 
optical signal transmission systems. In addition, the method is also effective for the estimation 
of the detailed frequency response of the common-mode rejection ratios and O/E conversion 
efficiency. The method applies for the following: 

– frequency range: 1 GHz to 110 GHz; 
– wavelength band: 0,8 µm to 2,0 µm. 

2 Terms, definitions and abbreviated terms 

2.1 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

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

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

2.1.1  
common-mode rejection ratio 
ratio between the signal powers of differential signals and common-mode signals 

2.1.2  
two-tone lightwave 
lightwave that contains two dominant spectral components whose power difference is relatively 
small and frequency separation is stable 

2.1.3  
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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2.2 Abbreviated terms 
CMRR common-mode rejection ratio 
DUT device under test 
E/O electrical-to-optical 
IF  intermediate frequency 
LD  laser diode 
LO  local oscillator 
MZM Mach-Zehnder interferometer-type intensity modulator 
SIG signal 

3 Optical coherent detection device 

3.1 General 

3.1.1 Configuration 

A coherent detection device has a 90° optical hybrid coupler with two balanced photodiodes. 
Two optical input signals as an optical signal and an optical local oscillator are mixed with a 
phase difference of 90° in the coupler, and then, interference of two signals is input into a 
balanced photodiode to generate an in-phase and a quadrature phase component of the signal. 

3.1.2 Component parts 

The optical coherent detection device consists of basic parts as follows: 

– 90° optical hybrid coupler; 

– balanced photodiode; 
– input fibre pigtails (where appropriate); 
– input receptacles (where appropriate); 
– output RF ports (where appropriate); 
– photodiode bias electrode (where appropriate); 
– transimpedance amplifier (where appropriate); 
– impedance matching resistor (where appropriate). 

3.1.3 Structure 

The structure is as follows: 

– optical input: fibre pigtail or receptacle; 
– output RF port: coaxial connector, microstrip line, coplanar waveguide, etc.; 
– options: bias electrode, transimpedance amplifier, impedance-matching resistor. 
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