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RED: Radio Equipment Directive
2014/53/EU: mandatory since June 2017
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Efficient Use of Spectrum

Interference Tests

Co-Existence Tests

Power Measurements

etc.

Radio

Equipment

Directive

Harmonised Standards
e.g. EN 300 328, EN 301 893, 

EN 303 413, EN 303 340, etc.

Keyword: Regulatory Testing

More efficient use of spectrum 

can call for stronger limits.

Stronger restrictions on timing 

behavior to reduce / avoid 

signal collission. 

More efficient use of spectrum 

can call for stronger limits.

Stronger restrictions on timing 

behavior to reduce / avoid 

signal collission. 

Receiver robust enough?

Design state-of-the-art?

Changes in the RF environment

over the last 5 years?

Changes in the next few years? 

Receiver robust enough?

Design state-of-the-art?

Changes in the RF environment

over the last 5 years?

Changes in the next few years? 
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Who cares?

The individual regulator
per EU / EFTA / Candidate / MRA country
can decide market surveillance measures.

The combined group of regulators � e.g. TCAM
can run administrative cooperation campaigns. 



Market Surveillance Example 
German regulator online trade interventions per product category
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Source: BundesNetzAgentur. 

Statistik Marktüberwachung 2017



Be aware of Market Surveillance by TCAM / ADCO
Telecommunication Conformity Assessment and Market Surveillance
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Administrative 

Cooperation - EMC

Regulators of…
EU states + 
EFTA states + 
„candidates“

Is there a mismatch?
Is there something strange?

Committee work,

around 3 meetings 

per year.

Each regulator can 
decide on random checks up to
10 years after market placement 
and may ask for 
- Test reports 
- Declaration of Conformity
- Purchase of radio equipment
- Test of radio equipment 
- Notes and calculations done

during the risk assessment

TCAM Joint Actions

Common Data

including black-list

Administrative

Cooperation - RED

- Trials

- Cross-border surveillance

Campaigns

- Conformity assessment 

cooperation

Extra:

No harmonisation on sanctions among the states.



Manufacturer‘s Homework according RED 
Declaration of Conformity
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DoC

RED

Art. 3

Conformity Assessment

Result
=DoC

Combination of 

Radio Equipment & 

Software

Precisley identified combination of
radio equipment and software

Art. 17

Annex VI

Essential Requirements

of Art. 3 are met

yes          no

including dated reference to..
harmonized standard or

to other technical specification

Precondition

- Documentation
- Test Reports
- Solutions adopted to meet

the essential requirements
- and more

Manufacturer

(sole responsible)

Notified bodies can be approached for 

testing, conformity assessment.

NBs must be registered with a number and 

listed in the „NANDO“ list

EU + 

EFTA + 

„Candidates“

DoC = Declaration

of Conformity

yes          no

The complete set 

of documents is ready

for an audit-like 

assessment.

Rentention period

10 years

The DoC stands at the end 

of the Conformity Assessment Procedure.



Declaration of Conformity
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Manufacturer Name

and address

Reference Number

EU Declaration of Conformity 

Date: _______

____________

Signature

This declaration is issued under the 

sole responsibility of the manufacturer

We declare, that the product

<xyz>

is in conformity with the essential 

requirements of  EU directive(s)

self-declaration is possible as soon as a harmonised

standard is published in the Official Journal of the EU.

On the radio part…

See the legally binding statement in the DoC!



Increase of Testing Efforts
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Harmonised

Standard under the

Radio Equipment 

Directive (RED)

Harmonised

Standard under the

R&TTE Directive

Table of 

Contents

Check the standard versions:

The table of contents is a good

indicator for testing efforts.

Check the standard versions:

The table of contents is a good

indicator for testing efforts.

Table of 

Contents



Increase of Testing Efforts 
Example: EN 302 567 under Directive 1999/5/EC (R&TTE)

Chapter 5 of a harmonised EN standard under RED (article 3.2) describes the test procedures.

The chapter 5 can be taken as a measure of testing efforts.

Take a look at the chapter 5 when changing from R&TTE (old regulatory regime) to 

RED (new regulatory regime). You can do this kind of effort comparison with any harmonized

EN standard that existed under R&TTE. 

Chapter 5 of a harmonised EN standard under RED (article 3.2) describes the test procedures.

The chapter 5 can be taken as a measure of testing efforts.

Take a look at the chapter 5 when changing from R&TTE (old regulatory regime) to 

RED (new regulatory regime). You can do this kind of effort comparison with any harmonized

EN standard that existed under R&TTE. 



Increase of Testing Efforts 
Example: EN 302 567 under Directive 1999/5/EC (R&TTE)



Increase of Testing Efforts 
Example: EN 302 567 under Directive 2014/53/EU (RED)

More 

requirements

Extended table 

of contents in the

standard



Pool of Test Methods
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Harmonised Standards

with reference to 

Directive 2014/53/EU

FCC Requirements

Co-existence Testing

Blocking

Transmitter Emission Mask

Intermodulation by ReceiverIntermodulation by Transmitter

DFS

Receiver Saturation

Adjacent Channel SelectivityPolite Channel access

Duty Cycle

…. and more

House „Standards“

(e.g. of chipset manufacturers)
3GPP Test Specs

… and

more

National Safety

Regulations
Automotive Industry

Requirements

Pool of Test Methods

LBT

Spurious Emissions

Out-of-Band Emissions
Transmit Power Control

CCA

Adaptivity

AFA

ITU

Confused?

Abbreviations(same slide as shown before)



Frequency Relationships

and Test Methods
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Frequency Relationships

( Figure 4 of IEEE Std 1900.2 ) 



Frequency Relationships

and Test Methods
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Adaptivity Test Adjacent Channel 

Selectivity Test

(ACS Test)

Blocking Test Blocking Test or

Signal Handling Test

Frequency Relationships

( Figure 4 of IEEE Std 1900.2 ) 

modified

Adjacent Frequency 

Band Selectivity Test



Interference Mechanism



Interference Mechanism
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Frequency

Wanted signal

Unwanted signal

Pattern area: overlap translates into an increased noise level on the wanted receiver side.

Unwanted signal adjacent to wanted signal 



Interference Mechanism
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Unwanted signal

Offset

Wanted signal

Unwanted signal with offset to wanted signal 

Pattern area: overlap translates into an increased noise level on the wanted receiver side.



Receiver under Interference Condition 
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Wanted signal receiver 

= receiver under interference conditions:

Can the receiver handle the interference 

and provide with a good performance?

Does the receiver ask for retransmission

again and again while the already transmitted 

data is wasted (pure design)?

Does the receiver support for example

a HARQ process and therefore asks

for re-transmissions only when necessary

(advanced design)?

Increase of unwanted signal  Level

Low BER

Low PER

High BER

High PER

Decrease of Receiver Performance



Receiver under Interference Condition 
Blocking Test Example by ETSI BRAN
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Picture from ETSI TS 103 521 v 1.1.1 with modification

Setup can be optimized.

Useful:

additional

variable 

attenuator

Switch

Matrix

and

Measure-

ment

Unit

UUT

User Equipment Under Test



Blocking Test in EN 301 893:
Challenge: Check of Receiver Performance
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Tasks handled by signaling unit

e.g. by CMW270 during blocking test

PER evaluation

Wanted

Signal

Interferer

Useful:

additional

variable 

attenuator

Switch

Matrix

and

Measure-

ment

Unit
CW

The task to check the receiver 

behaviour could be carried out by 

the signaling unit itself, e.g. by

CMW270.



Receiver under Interference Condition 
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Wanted communication:

wanted signal

Unwanted signal

Antenna Port

Combiner / coupler

(part of test setup)

UUT

User Equipment Under Test



RED Approach allows Wireless Coexistence Tests 
Radiated Test
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e.g. non-cellular

link maintained by 

CMW.

Parmeter to monitor:

PER, BER or NACK

Throughput reported by 

the DUT can be used for 

the characterization of the

communication quality.

Wanted communication:

wanted signal

Unwanted signal
Integral

antenna
Waveform,

LTE uplink (FDD7 Europe)

LTE TDD 41 (USA)

Radiated testing is required

if the antenna is built-in and

if the antenna port can not 

be reached.

Suggestion: 

immunity test system
Data transfer



Immunity Testsetup with special Test Signal

23

AMP

System based on  

EMS System Topology

System Controller

with EMC32S-based

configuration

Signal Generator

SMBV with waveform

Monitoring 

Parameter:

Data 

Throughput 

of wanted signal.

Manufacturer shall 

define threshold of

performance!

Unwanted signal over the air 

e.g. blocking signal over the air

Signal Conditioning +

Routing

Signaling unit

System 
Controller

Data transfer over the air

Interface

Tx antRx ant

Immunity test combined with the monitoring 

of the DUT. The field strength depends on 

the scenario to be simulated.



Immunity Testsetup with special Test Signal

Extension for signal monitoring
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AMP

Interface

Tx antRx ant

Signal Generator

SMBV with waveform

Unwanted signal over the air 

e.g. blocking signal over the air

Data transfer over the air

Signal Conditioning +

Routing

Signaling unit

Spectrum

Analyzer

Signal Monitoring

to be customized 



Field Strength and Power Discussion



Field Strength and Power Discussion
Scenario

1 ft separation. EIRP (unwanted)

20 dBm at 2.5 GHz

RMS power level

Keep the field strength. Put in the

setup parameter, e.g.  3 m. Gain 5 dBi.
Required power for RMS: 3 Watt. 

Additional head room to cope with the PAPR 

of the unwanted signal: 8 dB � 19.3 Watt (net).

Losses of 1.5 dB? � 27.3 Watt � select 30 W.

Simulation by immunity system



Fieldstrength and Power Discussion
R&S Field Strength and Power Estimator

Application Note 1MA85

27



Application Note 1MA85
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More than Minimum Performance?



More than Minimum Performance
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Experience, 

technical reports

ANSI C63.27

methods based on

IEEE Std 1900.2
Guidance

scenario,

adaption,

best 

practice,

etc. 

FCC limits + 

test methods

CISPR-based

methods

Assessment
based

on 
combined
knowledge

RED / ETSI -based

Methods

Performance
perceived

by end-user

Performance
required by 

standard



More than Minimum Performance – Receiver Example
Selectivity:  Blocking Tests
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Interferer Positions and Levels

taken from the table(s) in the

standard Wanted

signal

(victim)

The individual interferer positions 

are used one after the other, 

i.e., no simultanuous use.

Frequency

Signal 

level in dBm

One interferer per test result.

Check of receiver performance 

degradation.



More than Minimum Performance – Receiver Example
Selectivity:  Blocking Tests
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Wanted

signal

(victim)

Frequency

Signal 

level in dBm

View your intra-system interferer.

Does it fit into the pattern?

Interferer Positions and Levels

taken from the table(s) in the

standard



More than Minimum Performance – Receiver Example
Selectivity:  Blocking Tests
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Flip over

Minimum 

selectivity

requirement 

for receiver

Some standards reflect tough requirements

on receiver sturdiness. Some standards 

requirements look weak in terms of testing

the robustness of receivers. 

Risk assessment testing allows the follow 

up on scenarios, that come close to the 

expected RF environment condition.  



More than Minimum Performance – Receiver Example
Selectivity:  Blocking Tests
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Minimum 

selectivity

requirement 

for receiver

better?

worse?worse?

How good is the radio part 

provided by your supplier?
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Backup
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Variation of Unwanted Signal Parameters

Unwanted Signal Type:

- CW

- AWGN

- OFDM



Unwanted Signal:  Parameters
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Wanted

signal

OFDM Type

with subcarriers

Channel-edge

to channel-edge

distance

Carrier offset

Influence

from 20 MHz

from 30 MHz

from … MHz

distance?

Variation of 

Unwanted signal 

by 

type (CW, AWGN, OFDM) 

level,

offset,

bandwidth,

subcarrier spacing,

duty cycle, etc.

� Different waveforms

are required.



Unwanted Signal: Typical Standard Test Signal (1)
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Wanted

signal

Unwanted

signal

OFDM Type

with subcarriers

Channel-edge

to channel-edge

distance

Carrier offset

Influence

from 20 MHz

from 30 MHz

from … MHz

distance?

CW Signal

(„spectral needle“)



Unwanted Signal: Typical Standard Test Signal (2)
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Wanted

signal

Unwanted

signal

OFDM Type

with subcarriers

Channel-edge

to channel-edge

distance

Carrier offset

Influence

from 20 MHz

from 30 MHz

from … MHz

distance?

AWGN Signal



Unwanted Signal: Typical Standard Test Signal (3)
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Wanted

signal

Unwanted

signal

OFDM Type

with subcarriers

Channel-edge

to channel-edge

distance

Carrier offset

Influence

from 20 MHz

from 30 MHz

from … MHz

distance?

OFDM Type

with subcarriers
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Self Declaration,

how to find a published Harmonised Standard



Is Self-Declaration possible?
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Article 3 of 2014/53/EU 

Essential Requirements

Specific

(art. 3.3)

Health &

Safety

(art. 3.1a)

Radio

(art. 3.2)

EMC 

(art. 3.1b)

… the radio equipment complies to an 

applicable harmonized EMC standard

with reference to art. 3.1 of directive 2014/53/EU 

then the radio equipment is presumed to be 

in conformity with the essential requirements 

set out in article 3.1 b of the RED.

Article 3 of the RED 

has an „umbrella“ function.

For the Radio part, self-declaration is possible, if 

the applicable EN standard is listed in the Offical 

Journal (EU). Outsourcing of tests possible.

For the EMC part, self-declaration is always 

possible.

… the radio equipment complies to an

applicable harmonized standard

with reference to art. 3.2 of directive 2014/53/EU 

then the radio equipment is presumed to be 

in conformity with the essential requirements 

set out in article 3.2 of the RED.

YES for 3.2, if…YES for 3.1b, if…



How to check the status „published“ of a standard?
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http://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/red_en

A long list….

[CTRL]+[F] <your EN number>



Up-to-date Harmonised Standards refer to 2014/53/EU 
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Old versions of Harmonised Standards refer to Directive 1999/5/EC 
Up-to-date Harmonised Standards refer to Directive 2014/53/EU.

Chapter / Title / EUT Type

EN 3xx xxx Version Number (Date)

Reference on title page of standard



Growing Number of Notified Bodies
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Status in August 2018



Notified Bodies…
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Notified bodies….

- can qualify (alternative) test methods

- can perform tests

- can do the paperwork

but do not sign the declaration of conformity

- can sub-contract with test houses (incl. 3rd parties)

which do not have NB status. 

- are not responsible for the risk assessment 

In context with the RED, the use of a 

draft standard is regarded as

a use of alternative test methods.

Thus a NB has to be involved. 



List of Notified Bodies
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How to find an example of a Declaration of Conformity?
Search: <manufacturer name> + 2014/53/EU + Declaration of Conformity 
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Wich standards

are listed under 

„Article 3.2“?

In this example:

EN 302 858 V 2.1.1



How to find an example of a Declaration of Conformity?
Search: <manufacturer name> + 2014/53/EU + Declaration of Conformity 
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How to find the „right“ standard version?
Search in the ETSI-Portal
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Enter the number:

3 digits 

„space“

3 digits:

302 858

Select prefix 

„EN“ 5a



How to find the „right“ standard version?
Search in the ETSI-Portal
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5b

Enter the number:

3 digits 

„space“

3 digits:

302 858

Activate

all versions

Select prefix 

„EN“ 



How to find the „right“ standard?
Search in the ETSI-Portal
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6



How to find the „right“ standard?
Search in the ETSI-Portal

53

7
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Does R&S have solutions?
≥119 standards with reference to
RED article 3.2 (= radio part)

Additional standards with reference to
RED article 3.1b (= EMC part incl. immunity)

NONOYES YES &

Discussions are required:

• Manual test vs. automated tests

• Conducted testing vs. radiated testing

• R&S as a solution provider vs. R&S as sub-supplier

• Generic approaches vs. dedicated solutions

There is a common set of test 

approaches in the standards

that allow a general approach. 

2nd channel e.g. for blocking, 

adjacent channel selectivity

� additional SMBV, variable attenuators

General monitoring of the signals 

(offset, level, OBW) � Analyzer

„                               “



Does R&S have solutions?
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≥119 standards with reference to
RED article 3.2 (= radio part)

Additional standards with reference to
RED article 3.1b (= EMC part incl. immunity)

NONOYES YES &
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• Conducted testing vs. radiated testing
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that allow a general approach. 
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(offset, level, OBW) � Analyzer

„                               “



Does R&S have solutions?
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Radiated power measurements

ITS100 � R&D stopped (1 standard)

R&D work on ATS1000 + 5G test solution
� we will see what can be re-used

e.g. for automotive RADAR
(1 standard + 3 more )

CMA under preparation � various standards 
for „analog hand-helds“

Immunity system combined with sensitivity
test solution � risk assessment (radiated) 

Test solution for automotive RADAR modules       

≥119 standards with reference to
RED article 3.2 (= radio part)

Additional standards with reference to
RED article 3.1b (= EMC part incl. immunity)

BTC � 3 standards

CMW + CMW run + SMBV � sub-chapters of standards

TS8997 � 2 standards

TS8980 � conducted for LTE-, 3G-, 2G-
related regulatory tests. 

GNSS solution � 1 standard

Radiated spurious emission setups �
RS system integration groups

NONOYES YES &„                               “



R&S Solutions
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R&S® TS8997

EN 391 908-2 � UTRA FDD UE

Keyword: Regulatory Testing

Also interesting: TS8980 PRE



RSmall Scale Setup based on DST200
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Antenna in the corner

� wanted signal 

Antenna in the roof

� unwanted signal



Contact Details

59

christian.reimer@rohde-schwarz.com

Office: +49 89 4129 13921

Fax: +49 89 4129 63921

Mobile: +49 171 87 94 436

Rohde & Schwarz International GmbH

GF-MI

Christian Reimer

Muehldorfstr. 15

81671 Munich

Germany


