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European foreword

This document (CEN/TS 18078:2024) has been prepared by Technical Committee CEN/TC 278
“Intelligent transport systems”, the secretariat of which is held by NEN.

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

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to announce this Technical Specification: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.
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Introduction

It is well known that the dedicated short-range communication (DSRC) band of frequencies around
5,8 GHz used in Europe and Japan for tolling is increasingly subject to interferences by other radio
frequency (RF) technologies. In the past, extensive analysis, theoretical studies, and tests of real systems
have been conducted that led to the specification of measures to prevent detrimental interferences
between tolling devices and ITS devices operating in the 5,9 GHz band (ETSI ITS-G5) and ensure their co-
existence. The recent development in radio LAN (RLAN) technologies have brought portable RLAN
devices operating in the 5,8 GHz band, so that harmful interferences with tolling devices are to be
expected. It is to be noted that other important European services operating in the same band other than
tolling are impacted, such as the regulated European smart tachograph, which exchanges data with
roadside units using CEN DSRC technology and a protocol similar to that used for tolling.

Mitigation techniques to reduce or eliminate harmful interferences can be determined based on analytical
models. However, the characteristics of radio transmissions at this range of frequencies are such that it
is impossible to consider all factors that impact interference phenomena. Theoretical assumptions need
to be verified by field tests.

It is essential that such tests, which may lead to regulated mitigation techniques, are standardized
together with the physical setup in which the tests are performed.

The present document specifies a standardized test setup and a test suite structure and test purposes
(TSS and TP) to measure interferences on incumbent road tolling and tachograph devices from RLANs
operating in the 5,8 GHz range.

The tests are designed to be run in a controlled environment (anechoic chamber) in order to minimize
other factors that may have an impact on measurements with the DSRC communication. Among these
factors, but not limited to the following list, are:

e weather condition: influence of moisture, rain and snow;

e (wrong) mounting of a device (inside a vehicle): on the side window, built into the dashboard, behind
or under the seat, ...;

e damaged devices: defect due to incorrect handling of the equipment (falling, ...);

e defect beacon/antenna;

e use of obstructive materials, like (metal) holders (or other mounting aids) and cables;

e shielding (in partial or full) caused by the composition of the windscreen;

e positioning of other components in and around the vehicle, including rear view mirrors, exterior
mirrors, vehicle seats and others that can cause deviations in (the quality of) the signal, even when a

device has been correctly installed;

e sun visor, typically mounted on trucks, can block the signal if the OBE is mounted behind it (partial
or full);

e windscreen wipers (covering the equipment, also related to wrong mounting position);
e glass constructed for windscreen heating;
e armoured vehicles;

e safety glass (in heavy duty or armoured vehicles);
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e use of multiple OBE devices inside the same vehicle;
e stone chipping protection;
e use of other equipment or cabling, around the device;

e angle of the device: the angle can be different among types of vehicles, but angle can also be affected
by an OBE lying on a dashboard;

e distance between the device’s antenna and the windscreen.
Additionally, possible interferences that are caused by communications with devices other than RLAN

are also out of the scope of this document, such as Vehicle to Vehicle (V2V) communication or Vehicle to
Infrastructure (V2I) communication.
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1 Scope

This document specifies the set-up of a testing system and the test suite structure and test purposes, i.e.
tests to be used to assess the level of interference from RLAN devices operating in the 5,8 GHz range on
tolling and tachograph devices operating in the same frequency range.

To obtain generalized results that can subsequently be used to design appropriate mitigation techniques,
the test environment and the test cases are designed to:

1. acquire a large number of transactions on devices of different makes and characteristics;
2. ensure anonymity of results.

The test results ensure calculation of averages as well as standard deviations.

The tests specified in this document are for the sole purpose of investigating RLAN interference over
DSRC communications. Other factors that can impact the performance of DSRC and also the level of
interference in a test scenario are not subject to test specifications and out of the scope of this document.
2 Normative references

There are no normative references in this document.

3 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:

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

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

3.1

modulation and coding scheme

MCS

specification of the high-throughput (HT) physical layer (PHY) parameters that consists of modulation
order (e.g. BPSK, QPSK, 16-QAM, 64-QAM) and forward error correction (FEC) coding rate (e.g. ¥2, %5, %4,
%)

[SOURCE: IEEE 802.11-2012. definition: modulation and coding scheme]

3.2

radio frequency interference

RFI

effect of unwanted energy due to one or a combination of emissions, radiations, or inductions upon
reception in a radiocommunication system, manifested by any performance degradation,
misinterpretation, or loss of information which could be extracted in the absence of such unwanted
energy

[SOURCE: ITU Radio Regulations, Section VII. Frequency sharing - Article 1.166, definition: interference]

3.3
interferer
device that causes RFI (3.2)
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