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Foreword 
This draft Harmonised European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic 
compatibility and Radio spectrum Matters (ERM), and is now submitted for the combined Public Enquiry and Vote 
phase of the ETSI standards EN Approval Procedure. 

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.7] to 
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation 
of the laws of the Member States relating to the making available on the market of radio equipment and repealing 
Directive 1999/5/EC [i.1]. 

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with 
the normative clauses of the present document given in table A.1 confers, within the limits of the scope of the present 
document, a presumption of conformity with the corresponding essential requirements of that Directive and associated 
EFTA regulations. 

 

Proposed national transposition dates 

Date of latest announcement of this EN (doa): 3 months after ETSI publication 

Date of latest publication of new National Standard 
or endorsement of this EN (dop/e): 

 
6 months after doa 

Date of withdrawal of any conflicting National Standard (dow): 18 months after doa 
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Modal verbs terminology 
In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and 
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of 
provisions). 

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation. 

Introduction 
The present document is developed by ETSI and is designed to fit in a modular structure to cover all radio and 
telecommunications terminal equipment within the scope of the Directive 2014/53/EU [i.1]. 

It specifically aims at providing requirements for Ground Based Synthetic Aperture Radar (GBSAR) and High 
Definition Ground Based Synthetic Aperture Radar (HD-GBSAR). GBSAR and HD-GBSAR are Short Range Devices 
used for radiodetermination application. The GBSAR and HD-GBSAR applications are intended exclusively for 
detection of movement related to structures potentially effecting the protection of workers and the general public. 

For the GBSAR case of the present document, the applicable harmonised standard has been ETSI EN 300 440 [i.6], for 
Radio equipment to be used in the 1 GHz to 40 GHz frequency range; this was published in the OJEU on 14 July 2017 
with a restriction for receiver categories 2 and 3 as defined in table 5 of that standard. 

  

https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx
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1 Scope 
The present document specifies technical characteristics and methods of measurements for Ground Based Synthetic 
Aperture Radar (GBSAR) and High Definition Ground Based Synthetic Aperture Radar (HD-GBSAR). 

GBSAR devices within the scope of the present document are covered by SRD regulations: 

• ERC/REC 70-03 [i.2], annex 6 (17,1 GHz to 17,3 GHz); and 

• Commission Implementing Decision (EU) 2022/180 [i.3] for SRD, band no. 65. 

GBSAR within the scope of the present document provide: 

• an output logic test signal indicating when the intended operation command of GBSAR is started and stopped 
respectively; 

• an output logic signal indicating when the DAA is active/not active. 

HD-GBSAR devices within the scope of the present document are covered by ECC Decision: 

• ECC/DEC/(21)02 [i.10]. 

HD-GBSAR within the scope of the present document also provide: 

• an output logic signal indicating when the DAA is active/not active. 

NOTE: The relationship between the present document and essential requirements of article 3.2 of Directive 
2014/53/EU [i.1] is given in annex A. 

2 References 

2.1 Normative references 
References are either specific (identified by date of publication and/or edition number or version number) or 
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the 
referenced document (including any amendments) applies. 

Referenced documents which are not found to be publicly available in the expected location might be found at 
https://docbox.etsi.org/Reference/. 

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee 
their long term validity. 

The following referenced documents are necessary for the application of the present document. 

[1] ETSI EN 303 883-1 (V1.2.1) (02-2021): "Short Range Devices (SRD) and Ultra Wide Band 
(UWB); Part 1: Measurement techniques for transmitter requirements". 

[2] ETSI EN 303 883-2 (V1.2.1) (02-2021): "Short Range Devices (SRD) and Ultra Wide Band 
(UWB); Part 2: Measurement techniques for receiver requirements". 

2.2 Informative references 
References are either specific (identified by date of publication and/or edition number or version number) or 
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the 
referenced document (including any amendments) applies. 

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee 
their long term validity. 

https://docbox.etsi.org/Reference/
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The following referenced documents are not necessary for the application of the present document but they assist the 
user with regard to a particular subject area. 

[i.1] Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the 
harmonisation of the laws of the Member States relating to the making available on the market of 
radio equipment and repealing Directive 1999/5/EC (RE-Directive). 

[i.2] CEPT/ERC Recommendation 70-03: "Relating to the use of Short Range Devices (SRD)". 

[i.3] Commission Implementing Decision (EU) 2022/180 of 8 February 2022 amending Decision 
2006/771/EC as regards the update of harmonised technical conditions in the area of radio 
spectrum use for short-range devices (notified under document C(2022) 644). 

[i.4] ETSI TS 103 361 (V1.1.1): "Short Range Devices (SRD) using Ultra Wide Band technology 
(UWB); Receiver technical requirements, parameters and measurement procedures to fulfil the 
requirements of the Directive 2014/53/EU". 

[i.5] CEPT/ERC/Recommendation 74-01: "Unwanted emissions in the spurious domain". 

[i.6] ETSI EN 300 440 (V2.1.1): "Short Range Devices (SRD); Radio equipment to be used in the 
1 GHz to 40 GHz frequency range; Harmonised Standard covering the essential requirements of 
article 3.2 of Directive 2014/53/EU". 

[i.7] Commission implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation request 
to the European Committee for Electrotechnical Standardisation and to the European 
Telecommunications Standards Institute as regards radio equipment in support of Directive 
2014/53/EU of the European Parliament and of the Council. 

[i.8] ECC Report 111: "Compatibility studies between Ground Based Synthetic Aperture Radar 
(GBSAR) and existing services in the range 17.1 GHz to 17.3 GHz". 

[i.9] ECC Report 315: "Feasibility of spectrum sharing between High-Definition Ground Based 
Synthetic Aperture Radar (HD-GBSAR) application using 1 GHz bandwidth within 74-81 GHz 
and existing services and applications". 

[i.10] ECC/DEC/(21)02: "The harmonised frequency band 76-77 GHz, technical characteristics, 
exemption from individual licensing and free circulation and use of High Definition Ground Based 
Synthetic Aperture Radar (HD-GBSAR)". 

[i.11] ECC Report 262: "Studies related to surveillance radar equipment operating in the 76 to 77 GHz 
range for fixed transport infrastructure". 

[i.12] European Communications Office: "EFIS: ECO Frequency Information System". 

[i.13] ETSI EG 203 336 (V1.2.1): "Guide for the selection of technical parameters for the production of 
Harmonised Standards covering article 3.1(b) and article 3.2 of Directive 2014/53/EU". 

[i.14] ETSI TS 103 567 (V1.1.1): "Requirements on signal interferer handling". 

3 Definition of terms, symbols and abbreviations 

3.1 Terms 
For the purposes of the present document, the terms given in ETSI EN 303 883-1 [1], ETSI EN 303 883-2 [2] and the 
following apply: 

conducted measurements: measurements which are made using a wired/wave-guided connection to the equipment 
under test 

dedicated antenna: antenna specifically designed for being attached to the radio equipment (i.e. with special 
mechanical fixing to the antenna port of the specific radio supplied), but can be separated from the equipment (typically 
for transport purpose) by using normal tools 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0053&from=FR
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32022D0180&from=EN
https://docdb.cept.org/download/4014
https://www.bing.com/ck/a?!&&p=d9bf2cab4a68d246JmltdHM9MTY3NjI0NjQwMCZpZ3VpZD0wZDhmMmUyNC1kNzIzLTY3OTMtMTFmNi0zYzkwZDY1YjY2MjQmaW5zaWQ9NTE5NA&ptn=3&hsh=3&fclid=0d8f2e24-d723-6793-11f6-3c90d65b6624&psq=Commission+implementing+Decision+C(2015)+5376+final+of+4.8.2015&u=a1aHR0cHM6Ly9lYy5ldXJvcGEuZXUvdHJhbnNwYXJlbmN5L2RvY3VtZW50cy1yZWdpc3Rlci9hcGkvZmlsZXMvQygyMDE1KTUzNzZfMC9kZTAwMDAwMDAxMDM2NTk3P3JlbmRpdGlvbj1mYWxzZQ&ntb=F
https://docdb.cept.org/download/463
https://docdb.cept.org/download/1428
https://docdb.cept.org/download/4065
https://docdb.cept.org/download/1292
https://efis.cept.org/
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Ground Based Synthetic Aperture Radar (GBSAR): radiodetermination application for the detection of movement 
related to structures potentially affecting the protection of workers and the general public 

integral antenna: antenna designed to be connected to the equipment without the use of an external connector and 
considered to be part of the equipment 

NOTE: An integral antenna may be fitted internally or externally to the equipment. 

radiodetermination: determination of the position, velocity and/or other characteristics of an object, or the obtaining of 
information relating to these parameters, by means of the propagation properties of radio waves 

receiver spurious emissions: receiver unwanted emissions that emanate from the EUT. Receiver spurious emissions 
are generated internally by the receiver or result from the interaction of the RX coupling with the TX signal 

smart antenna systems: equipment that combines multiple transmit and/or receive chains with a signal processing 
function to increase the throughput and/or to optimize its radiation and/or reception capabilities 

NOTE: These are techniques such as spatial multiplexing, beamforming, cyclic delay diversity, MIMO, etc. 

3.2 Symbols 
For the purposes of the present document, the symbols given in ETSI EN 303 883-1 [1], ETSI EN 303 883-2 [2] and the 
following apply: 

B bandwidth automotive radar 
dBsm decibels per square meter 
fLP lower edge of the permitted frequency range 

fHP upper edge of the permitted frequency range 

ms millisecond 
M margin of the measured maximum mean e.i.r.p. to the limit of table 4 
MEP Maximum mean e.i.r.p. measured across the EUT environmental profile 
PDAA Peak power DAA threshold 

Pmax measured Mean e.i.r.p. as measured and corrected by the EUT OFR 

PSDMAX measured maximum Mean e.i.r.p. spectral density within the EUT OFR 

�� HD-GBSAR conducted peak power at the transmitter antenna input in dBm 
PV power value of HD-GBSAR DAA test signal 

PV
* power value +10 dB above the value PV 

R Reference value for the Maximum mean e.i.r.p. 

rσ  GBSAR/HD-GBSAR accuracy in measuring the displacement 

ϕσ  GBSARHD-GBSAR accuracy in measuring phase differences 

t0 time at which GBSAR transmission is intentionally activated 

tD minimum listen time 

te time at which GBSAR actual transmission is automatically interrupted by the DAA 

tL minimum listen time after detection 

toff GBSAR transmitter switch-off time 

tS time at which the GBSAR DAA level falls below the DAA threshold 

tt time at which GBSAR actual transmission is automatically switched-on 

3.3 Abbreviations 
For the purposes of the present document, the abbreviations given in ETSI EN 303 883-1 [1], ETSI EN 303 883-2 [2] 
and the following apply: 

EDM Error in Distance Measurement 
EL Emission Limit 
GBSAR Ground Based Synthetic Aperture Radar 
HD-GBSAR High Definition Ground Based Synthetic Aperture Radar 
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m meter 
mm millimeter 
WTPC Wanted Technical Performance Criterion 

4 Technical requirements specifications 

4.1 Environmental profile 
The technical requirements of the present document apply under the environmental profile for operation of the 
equipment, which shall be in accordance with its intended use, but as a minimum, shall be that specified in the test 
conditions contained in the present document. The equipment shall comply with all the technical requirements of the 
present document at all times when operating within the boundary limits of the operational environmental profile 
defined by its intended use. 

4.2 EUT categories 
The present document covers GBSAR and HD-GBSAR devices. 

An overview of requirements for GBSAR and HD-GBSAR is given in table 1. 

Table 1: Overview of requirements for GBSAR and HD-GBSAR covered by 
ERC/REC 70-03 [i.2], 2022/180/EU [i.3] and ECC/DEC/(21)02 [i.10] 

E
U

T
-

ca
te

g
o

ry
 TX-requirements RX-requirements 

Emission requirements Active mitigation  
 clause  clause  clause 

GBSAR OFR 4.3.1 DAA 4.5.1 WTPC C.2.1 
Mean e.i.r.p. 4.3.2 RBS 4.4.4 & C.2.2 
Mean e.i.r.p. spectral density Not applicable 
TX unwanted emissions 4.3.4 RBR 4.4.5 & C.2.3 
TX behaviour under complete 
environmentalprofile 

4.3.5 

 
HD-

GBSAR 
OFR 4.3.1 DAA 4.5.2 WTPC C.2.1 
Mean e.i.r.p. 4.3.2 RBS 4.4.4 & C.2.2 
Mean e.i.r.p. spectral density 4.3.3 
TX unwanted emissions 4.3.4 RBR 4.4.5 & C.2.3 
TX behaviour under complete 
environmentalprofile 

4.3.5 

 

4.3 Transmitter conformance requirements 

4.3.1 Operating Frequency Range (OFR) 

4.3.1.1 Applicability 

This requirement shall apply to all EUT. 

4.3.1.2 Description 

The description of the Operating Frequency Range is given in clause 5.2 of ETSI EN 303 883-1 [1]. As requested in 
clause 5.2 of ETSI EN 303 883-1 [1], for all the EUT the value of X is specified to 23 dB. 
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4.3.1.3 Limits 

The OFR of all the EUT shall lie within the permitted frequency range of the EUT (see table 2 for GBSAR and table 3 
for HD-GBSAR). 

GBSAR equipment within scope of the present document are capable of operating in all or part of the frequency bands 
given in table 2 with either a Radio Frequency (RF) output connection and dedicated antenna or an integral antenna 
with a Frequency Modulated Continuous Wave signal. 

Table 2: GBSAR permitted frequency range [i.3] 

 Frequency Band Application 
GBSAR Transmit and Receive 17,1 GHz to 17,3 GHz Radiodetermination 

 

HD-GBSAR equipment within scope of the present document are capable of operating in all or part of the frequency 
bands given in table 3 with either a Radio Frequency (RF) output connection and dedicated antenna or an integral 
antenna with a Frequency Modulated Continuous Wave signal. 

Table 3: HD-GBSAR permitted frequency range [i.10] 

 Frequency Band Application 
HD-GBSAR Transmit and Receive 76 GHz to 77 GHz Radiodetermination 

 

The OFR of all the EUT shall lie within the permitted frequency range of the device (see table 2 for GBSAR and table 3 
for HD-GBSAR). 

4.3.1.4 Conformance 

The conformance test shall be done under normal conditions as defined in clause 5.1.2, the conformance test suite for 
OFR shall be as defined in clause 5.4.2. 

4.3.2 Mean e.i.r.p. 

4.3.2.1 Applicability 

This requirement shall apply to all EUT. 

4.3.2.2 Description 

The description of Mean e.i.r.p. is given in clause 5.3.1.1 of ETSI EN 303 883-1 [1]. 

4.3.2.3 Limits 

The transmitter Mean e.i.r.p. shall not exceed the values given in table 4. 

Table 4: Mean e.i.r.p. 

EUT category Frequency Bands Power Notes 
GBSAR 17,1 GHz to 17,3 GHz 400 mW (26 dBm) See ERC/REC 70-03 [i.2] 

HD-GBSAR 76 GHz to 77 GHz 63,1 W (48 dBm) See ECC/DEC/(21)02 [i.10] 
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4.3.2.4 Conformance 

The conformance test shall be done under normal conditions as defined in clause 5.1.2, the Mean e.i.r.p. shall be 
measured as described in clause 5.4.3 and not exceed the limits in clause 4.3.2.3. 

4.3.3 Mean e.i.r.p. spectral density 

4.3.3.1 Applicability 

This requirement shall apply to all HD-GBSAR EUT. 

4.3.3.2 Description 

The description of Mean e.i.r.p. spectral density is given in clause 5.3.2.1 of ETSI EN 303 883-1 [1]. 

4.3.3.3 Limits 

The transmitter Mean e.i.r.p. spectral density shall not exceed the values given in table 5. 

Table 5: Maximum mean e.i.r.p. spectral density [i.10] 

Frequency Bands Limit Notes 
76 GHz to 77 GHz 18 dBm/MHz See ECC/DEC/(21)02 [i.10] 

 

4.3.3.4 Conformance 

The conformance test shall be done under normal conditions as defined in clause 5.1.2, the Mean e.i.r.p. spectral density 
shall be measured as described in clause 5.4.4 and not exceed the limits in clause 4.3.3.3. 

4.3.4 TX unwanted emissions 

4.3.4.1 Applicability 

This requirement shall apply to all EUT. 

4.3.4.2 Description 

The description of TX unwanted emissions is given in clause 5.5.1 of ETSI EN 303 883-1 [1]. 

4.3.4.3 Limits 

Lower and upper frequency for the TX unwanted emissions test are as defined in clause 5.5.1 of ETSI 
EN 303 883-1 [1]. Based on the description in clause 4.3.4.2 this would lead to the following TX unwanted emissions in 
the OOB and Spurious Domain, for GBSAR EUT, see figure 1 and HD-GBSAR, see figure 2. 
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Figure 1: TX unwanted emissions within the OOB and Spurious Domain for GBSAR EUT 

 

Figure 2: TX unwanted emissions within the OOB and Spurious Domain for HD-GBSAR EUT 

The limits below (see table 6) shall apply to the power of any GBSAR emission in the OOB domain. 

Table 6: GBSAR emission mask in the OOB domain 

Frequency range Emission limits (EL) [dBm] (note 1) Measurement 
bandwidth 

fLS ≤ f < fL (note 2) �� = �P��� + 10

�� − ��� � ∗ (� −  ���) − 30 
1 MHz 

fL PMAX - 20 1 MHz 

fH PMAX - 20  1 MHz 

fH < f ≤ fHS (note 2) �� = �P��� + 10

��� − �� � ∗ (��� −  �) − 30 
1 MHz 

NOTE 1: PMAX (dBm) is the maximum Mean e.i.r.p. as measured in clause 4.3.2. 
NOTE 2: fL/fH are the lowest/highest frequency of the operating frequency range as measured in clause 4.3.1. 

 

The limits below (see table 7) shall apply to the power of any HD-GBSAR emission in the OOB domain. 
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Table 7: HD-GBSAR emission mask in the OOB domain [i.10] 

Frequency range 
(note 2, note 3) Emission limits (EL) [dBm] (note 1) Measurement bandwidth 

fLS ≤ f < fLP -32 (note 4) 1 MHz 

fLP ≤ f < fL �� = �P��� + 12

�� − ��� � ∗ (� −  ���) − 32 

(note 1, note 2) 

1 MHz 

fL PMAX - 20 1 MHz 

fH PMAX - 20 1 MHz 

fH < f ≤ fHP �� = �P��� + 12

��� −  �� � ∗ (��� −  �) − 32 

 

1 MHz 

fHP ≤ f < fHS -32 (note 4) 1 MHz 

NOTE 1: PMAX (dBm) is the maximum Mean e.i.r.p. as measured in clause 4.3.2. 
NOTE 2: fL/fH are the lowest/highest frequency of the operating frequency range as measured in clause 4.3.1. 
NOTE 3: fLP/fHP are the lower/upper edge of the permitted frequency range (see table 2). 
NOTE 4: ECC/DEC/(21)02 [i.10] specifies -22 dBm in 10 MHz measurement bandwidth for this frequency 

range, which is equivalent to -32 dBm in 1 MHz measurement bandwidth. This limit extends up to 
86 GHz in the Spurious Domain, see table 9. 

 

The maximum power limits of any GBSAR TX unwanted emissions in the spurious domain are given in table 8. 

Table 8: GBSAR Spurious TX unwanted emissions in the spurious domain 
according to ERC/REC 74-01 [i.5] 

Frequency range Limit values for TXUE Measurement bandwidth 
87,5 MHz ≤ f ≤ 118 MHz -54 dBm 100 kHz 
174 MHz ≤ f ≤ 230 MHz -54 dBm 100 kHz 
470 MHz ≤ f ≤ 694 MHz -54 dBm 100 kHz 

otherwise in band 30 MHz ≤ f < 1 000 MHz -36 dBm 100 kHz 
1 000 MHz ≤f ≤ Fupper  

(see table 3 in ETSI EN 303 883-1 [1]) 
-30 dBm 1 MHz 

 

The maximum power limits of any HD-GBSAR TX unwanted emissions in the spurious domain are given in table 9. 

Table 9: HD-GBSAR Spurious TX unwanted emissions in the spurious domain 
according to ERC/REC 74-01 [i.5] and ECC/DEC/(21)02 [i.10] 

Frequency range Limit values for TXUE Measurement bandwidth 
87,5 MHz ≤ f ≤ 118 MHz -54 dBm 100 kHz 
174 MHz ≤ f ≤ 230 MHz -54 dBm 100 kHz 
470 MHz ≤ f ≤ 694 MHz -54 dBm 100 kHz 

otherwise in band 30 MHz ≤ f < 1 000 MHz -36 dBm 100 kHz 
1 000 MHz ≤ f < 71 GHz -30 dBm 1 MHz 

71 GHz ≤ f ≤ fLS -22 dBm (note) 10 MHz 

fHS ≤ f ≤ 86 GHz -22 dBm (note) 10 MHz 

86 GHz < f ≤ Fupper 
(see table 3 in ETSI EN 303 883-1 [1]) 

-30 dBm 1 MHz 

NOTE: ECC/DEC/(21)02 specifies -22 dBm in 10 MHz measurement bandwidth for this frequency range, 
which is equivalent to -32 dBm in 1 MHz measurement bandwidth. 

 

4.3.4.4 Conformance 

The conformance test shall be done under normal conditions as defined in clause 5.1.2, the level of unwanted emissions 
in the spurious domain shall be measured as described in clause 5.4.5 and not exceed the limits in clause 4.3.4.3. 
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4.3.5 TX behaviour under the complete environmental profile 

4.3.5.1 Applicability 

This requirement shall apply to all EUT. 

4.3.5.2 Description 

The TX behaviour is obtained by measuring the maximum mean e.i.r.p. (MEP) across the complete environmental 
profile for operation of the equipment as specified in clause 5.1.3 and computing the variation with respect to a 
maximum mean e.i.r.p. reference value R, which is the maximum mean e.i.r.p. measured at normal test condition. 

The description of Mean e.i.r.p. is given in clause 5.3.1.1 of ETSI EN 303 883-1 [1]. 

4.3.5.3 Limits 

The difference between MEP and R, both expressed in decibels, shall be smaller than the difference M between the 
mean e.i.r.p. limit in table 4 and the maximum measured value according to clause 4.3.2.4 in the same direction. 

4.3.5.4 Conformance 

The conformance test shall be done under the complete environmental profile; the parameters MEP and R shall be 
measured as described in clause 5.4.6 and the value of their difference in decibels not exceed the limits in 
clause 4.3.5.3. 

4.4 Receiver conformance requirements 

4.4.1 General 

The receiver conformance requirements defined below are specified according to the framework as set out in ETSI 
EN 303 883-2 [2]. 

With respect to the specific input parameters for the RBR and RBS tests, GBSAR and HD-GBSAR are non-contact 
based Radio Determination Device. As described in clause 5.3.3.2 of ETSI EN 303 883-2 [2], the Wanted Technical 
Performance Criterion (WTPC) is based on the maximum deviation in the distance measurement of a specific target. 

4.4.2 Receiver spurious emissions 

4.4.2.1 Applicability 

This requirement shall apply to all EUT that are RX only devices or that comprise an RX only mode (TX inactive). 

4.4.2.2 Description 

The description of receiver spurious emissions is given in clause 5.2.1 of ETSI EN 303 883-2 [2]. 

4.4.2.3 Limits 

Limits for the RX spurious emissions shall be as given in table 1 of clause 5.2.2 of ETSI EN 303 883-2 [2]. 

Frequency range for the RX spurious emission test are as given in table 2 of clause 5.2.2 of ETSI EN 303 883-2 [2]. 

4.4.2.4 Conformance 

The conformance test shall be done under normal conditions as defined in clause 5.1.2, the spurious radiations 
measurements shall be performed as described in clause 5.5.2 and not exceed the limits in clause 4.4.2.3. 
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4.4.3 Wanted Technical Performance Criterion (WTPC) 

The performance criterion for GBSAR and HD-GBSAR is defined as Error in Distance Measurement (EDM). It is 
evaluated over a determined measurement time by checking the variance of the measured distance of an object with a 
given RCS and at a distance r(t) from the EUT. 

Annex C provides additional information on the performance criterion. 

4.4.4 Receiver Baseline Sensitivity (RBS) 

4.4.4.1 Applicability 

This requirement shall apply to all EUT. 

4.4.4.2 Description 

The description of the Receiver Baseline Sensitivity is given in clause 5.4.1 of ETSI EN 303 883-2 [2]. 

4.4.4.3 Limits 

The RBS requirements for GBSAR and HD-GBSAR, object distance, duration of measurement and the kind of object 
and limits shall be as specified in clause C.2.2, table C.1 (object distance, duration of measurement), table C.2 (kind of 
object) and table C.3 (limits). 

4.4.4.4 Conformance 

The conformance test shall be done under normal conditions as defined in clause 5.1.2, the conformance test shall be as 
defined in clause 5.5.3 and not exceed the limits in clause 4.4.4.3. 

4.4.5 Receiver Baseline Resilience (RBR) 

4.4.5.1 Applicability 

This requirement shall apply to all EUT. 

4.4.5.2 Description 

The description of the Receiver Baseline Resilience is given in clause 5.5.1 of ETSI EN 303 883-2 [2]. 

4.4.5.3 Limits 

The RBR requirements for GBSAR and HD-GBSAR and limits shall be as specified in clause C.2.3 and table C.4 
(limits). For the object distance, the same object distance and duration of measurement as specified for the RBS test 
shall be used, see table C.1. For the object, the same object as specified for the RBS test shall be used, see table C.2. 

The interfering signals are specified in clause D.1.2 for GBSAR and clause D.1.3 for HD-GBSAR. 

4.4.5.4 Conformance 

The conformance test shall be done under normal conditions as defined in clause 5.1.2, the conformance test shall be as 
defined in clause 5.5.4 and not exceed the limits in clause 4.4.5.3. 
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4.5 Requirements for spectrum access 

4.5.1 DAA for GBSAR 

4.5.1.1 Applicability 

This requirement shall apply to all GBSAR EUT. 

4.5.1.2 Description 

The principle of DAA for GBSAR is that GBSAR shall sense the channel within its Operating Frequency Range (OFR), 
in order to detect the possible presence of sensitive potential victim services. If a potential victim service is detected, 
GBSAR shall avoid the transmission until the other system disappears. 

DAA for GBSAR is characterized by the following parameters (see ECC Report 111 [i.8]): 

• tD: receiver minimum listen time before the GBSAR transmitter can be switched on, immediately prior to any 

intended transmission; 

• Detect And Avoid (DAA) threshold used for deciding whether a victim service is present within GBSAR 
OFR; 

• toff: appropriate long listen-time after detection of a service to be protected. 

The operational flow of the DAA for GBSAR is as follows (see figure 3): 

a) Prior to any GBSAR intended transmission, the GBSAR listens to its OFR for a specified time interval tD, to 

determine if one or more victim services are transmitting within range. 

b) If a victim service is detected, the GBSAR senses its OFR for a specified time interval tL, before starting or 

continuing any transmission. 

c) If no victim service is detected, the GBSAR starts transmitting while continuously sensing the channel in order 
to detect the presence of a victim services. 

d) If a victim service is detected, GBSAR stop the transmission within toff, go to b). 

 

Figure 3: GBSAR Detect and Avoid overview 
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NOTE: DAA can only be applied if the GBSAR is using a common antenna for both receive and transmit, or the 
same antenna type is used for both receive and transmit with both antennas pointing in the same direction. 

4.5.1.3 Limit 

Characteristics of test signals for the GBSAR are given in table 10. 

Table 10: Characteristics of RF test signals for different types 
of potential victim services for GBSAR [i.8] 

Parameter Unit Type 1 Type 2 Type 3 Type 4 
Modulation  Linear FM pulse Linear FM pulse Frequency Hopping Linear FM pulse 
Frequency range GHz 17,1 to 17,3 17,1 to 17,2 17,1 to 17,3 17,1 to 17,3 
Chirp bandwidth MHz 200 100 30 3 
Signal generator  dBm/MHz -71,0 -66 -35,0 -50,0 
Peak Power dBm -48,0 -46 -20,2 -45,2 
Pulse width μs 15,3 40,6 0,1 17 
PRR, Pulse repetition rate pps 2 041 900 1 333 3 140 
 

The maximum DAA thresholds for each test signal type listed in table 10 shall be as given in table 11. 

Table 11: Maximum DAA thresholds 

Test signal type DAA maximum threshold 
1 -81 dBm/MHz 
2 -76 dBm/MHz 
3 -45 dBm/MHz 
4 -60 dBm/MHz 

 

GBSAR shall be able to turn off the transmitter either when in listen mode or while transmitting, in case the power 
density of the test signal at the receiver input overcome the relevant limits specified in table 11. 

DAA time parameters limits shall be as given in table 12. 

Table 12: DAA Time parameters limit 

Parameter Description Limit 
tD Minimum listen time 15 s 
tL Minimum listen time after detection 120 s 
toff Maximum Tx switch-off time 2 ms 

 

4.5.1.4 Conformance 

The conformance test shall be done under normal conditions as defined in clause 5.1.2, the conformance test suite shall 
be as defined in clause 5.6.2 and not exceed the limits in clause 4.5.1.3. The values of measured DAA parameters shall 
be stated in the test report. 

4.5.2 DAA for HD-GBSAR 

4.5.2.1 Applicability 

This requirement shall apply to all HD-GBSAR EUT. 

4.5.2.2 Description 

The principle of DAA for HD-GBSAR is that HD-GBSAR shall detect the presence of a victim automotive radar in the 
bandwidth 76 GHz to 77 GHz and stop the transmission within the time of a single automotive radar measurement cycle 
(50 ms, see table 13). 
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NOTE: DAA can only be applied if the HD-GBSAR is using a common antenna for both receive and transmit, or 
the same antenna type is used for both receive and transmit with both antennas pointing in the same 
direction. 

Characteristics of potential victim automotive radar signals are given in table 13. 

Table 13: Characteristics of signals of potential victim automotive radar [i.8] 

Parameter Unit Automotive radar operating in the 
76 GHz to 77 GHz frequency band 

Modulation  FMCW 
Frequency range GHz 76 to 77 
Occupied RF bandwidth MHz 100 to 1 000 
TX frequency sweep time (slow FMCW) ms 1 to 20 
TX frequency sweep time (fast FMCW) μs 20 to 80 
TX antenna feed power dBm 10 
TX duty cycle (ratio of transmit on/off)  20 to 50 % 
Radar measurement cycle ms 50 

 

4.5.2.3 Limit 

Characteristics of test signals for the DAA of HD-GBSAR are given in table 14. Annex E provides the justification for 
the selection of these test signals. 

Table 14: Characteristics of RF test signals for the DAA of HD-GBSAR 

Parameter Unit Type 1 Type 2 
Modulation  FMCW FMCW 
Frequency  GHz 76,5 76,5 
Occupied RF bandwidth MHz 100 1 000 
Single frequency sweep time (slow FMCW) ms --- 1,3 
Single frequency sweep time (fast FMCW) μs 80 -- 
Signal repetition time ms 50 50 
Duty cycle   50 % 50 % 

 

The Peak power DAA threshold for the test signal in table 14 is defined by the following equation: 

 ���� ����� �		 
ℎ���ℎ�� ���� = ���� = −70,8 − �� (1) 

Where: 

• �� is the HD-GBSAR conducted peak power at the transmitter antenna input in dBm. 

The equivalent Average power DAA threshold corresponds to: 

 	������ ����� �		 
ℎ���ℎ�� ���� = −70,8 − �� + 10 ⋅ log���� (2) 

Where: 

• DC is the test signal duty cycle (TX duty cycle in table 14). 

The DAA shall detect the presence of an automotive radar and stop the transmission within the time of a single radar 
measurement cycle. 

4.5.2.4 Conformance 

The conformance test shall be done under normal conditions as defined in clause 5.1.2, the conformance test suite shall 
be as defined in clause 5.6.3. The HD-GBSAR shall stop the transmission within the time of a single radar measurement 
cycle when the power of the test signal at the input of the HD-GBSAR receiver exceeds the threshold in clause 4.5.2.3. 



 

ETSI 

Draft ETSI EN 303 661 V1.1.0 (2023-02) 21 

4.6 Requirements for antenna 

4.6.1 Antenna pattern 

4.6.1.1 Applicability 

This requirement shall apply to all GBSAR EUT. 

The antenna pattern requirements shall apply to both dedicated and integral antennas. In case of separate transmitting 
and receiving antennas, the limit applies only to the transmitting antenna. 

In case of device with multiple transmitting antennas, the requirements apply to all the transmitting antennas. 

4.6.1.2 Description 

The antenna pattern is defined as the antenna radiating efficiency in all directions relative to the antenna boresight. 

4.6.1.3 Limit 

The EUT antenna pattern measured as defined in clause 4.6.1.2 shall not have less attenuation than the limit curves 
given in figures 4 and 5 and conveniently recalled in table 15. 

 

Figure 4: Minimum attenuation of the vertical antenna pattern 
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Figure 5: Minimum attenuation of the horizontal antenna pattern 

Table 15: Minimum attenuation of the vertical/horizontal antenna pattern 

 

 

4.6.1.4 Conformance 

The conformance test suite for antenna pattern shall be as defined in clause 5.7 and not exceed the limits in 
clause 4.5.1.3. The difference between the limit curves and the measured values of the EUT antenna (the margin) shall 
be recorded in the test report. 
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5 Testing for compliance with technical requirements 

5.1 Environmental conditions for testing 

5.1.1 General 

Tests defined in the present document shall be carried out at representative points within the boundary limits of the 
operational environmental profile defined by its intended use, which, as a minimum, shall be that specified in the test 
conditions contained in the present document. 

Where technical performance varies subject to environmental conditions, tests shall be carried out under a sufficient 
variety of environmental conditions as specified in the present document to give confidence of compliance for the 
affected technical requirements. 

5.1.2 Normal test conditions 

Normal test conditions shall be as defined in clause A.5.3.1 of ETSI EN 303 883-1 [1]. 

5.1.3 Complete environmental profile test conditions 

The complete environmental profile test conditions includes both the normal and extreme test conditions. 

Normal test conditions shall be as defined in clause A.5.3.1 of ETSI EN 303 883-1 [1]. 

Extreme test conditions shall be as defined in clause A.5.3.2 of ETSI EN 303 883-1 [1] with a temperature range 
varying between -40 °C to +55 °C; the primary supply voltage varies from 90 to 110 % of the nominal value. 

5.2 General conditions for testing 
General guidance on conditions for testing, measurement uncertainty and interpretation of the measurement results are 
given in annex B. 

5.3 Conformance test suites 
ETSI EN 303 883-1 [1], annex B provides additional information on test setups for testing, e.g. radiated and conducted 
measurements. An overview for radiated measurements is provided in ETSI EN 303 883-1 [1], clause B.2.1. 

5.4 Conformance methods of measurement for transmitter 

5.4.1 General 

The EUT shall be measured for: 

• the operating frequency range (all); 

• the Mean e.i.r.p. (all); 

• the Mean e.i.r.p. spectral density (HD-GBSAR only); 

• the TX unwanted emissions (all); 

• the TX behaviour under the complete environmental profile (all). 
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5.4.2 Operating Frequency Range 

The test shall be done inside an anechoic chamber, see ETSI EN 303 883-1 [1], clause B.2.2.2. 

OFR measurement should be done with the same setup of clause 5.4.3 below and in the direction of the highest mean 
e.i.r.p. emission, using the conformance test in ETSI EN 303 883-1 [1], clause 5.2.2. 

For the OFR conformance assessment, the value of X shall be as specified in clause 4.3.1.2 of the present document. 

The measured results of the OFR shall be recorded. 

5.4.3 Mean e.i.r.p. 

The mean e.i.r.p. conformance test shall be inside an anechoic chamber, see ETSI EN 303 883-1 [1], clause B.2.2.2 and 
the test setup shall be based on the standard test method as described in ETSI EN 303 883-1 [1], clause B.4. 

The conformance test procedure as specified in ETSI EN 303 883-1 [1], clause 5.3.1 shall be used. 

The difference M between the mean e.i.r.p. limit in table 4 and the maximum of the measured results for the mean 
e.i.r.p. shall be calculated for each measurement direction around the device. 

The direction of the maximum mean e.i.r.p. (that gives the smallest difference M), the measured results of the mean 
e.i.r.p. as well as the value of M of shall be recorded. 

5.4.4 Mean e.i.r.p. Spectral Density 

The test shall be inside an anechoic chamber, see ETSI EN 303 883-1 [1], clause B.2.2.2 and the test setup shall be 
based on the standard test method as described in ETSI EN 303 883-1 [1], clause B.4. 

The conformance test procedure as specified in ETSI EN 303 883-1 [1], clause 5.3.2 shall be used. 

The measured results of the mean e.i.r.p. spectral density shall be recorded. 

5.4.5 TX unwanted emissions 

Conformance shall be tested according to ETSI EN 303 883-1 [1], clause 5.5.3. If in the ETSI EN 303 883-1 [1], 
clause 5.5.3.1, step 1 the measurement results are above the limit of clause 4.3.4.3, proceed with step 2 in ETSI 
EN 303 883-1 [1], clause 5.5.3.1. 

5.4.6 TX behaviour under the complete environmental profile 

5.4.6.1 EUT with a 50 Ω transmitter output connector 

Conformance shall be tested with the test-set up provided in figure 6 and performing conducted measurements 
according to ETSI EN 303 883-1 [1], clause B.3 and according to the procedure of clause 5.4.6.3.2. 
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Figure 6: Setup for conducted measurements 

5.4.6.2 EUT with integral or dedicated antenna 

Conformance shall be tested with the EUT placed in a temperature test chamber and with the EUT directed in the 
direction with the smallest value of M towards the radio transparent door/wall of the chamber. Radiated measurements 
shall be performed according to ETSI EN 303 883-1 [1], clause A.5.3.2.3 and following the procedure of 
clause 5.4.6.3.3. The distance between the test antenna and the EUT shall be 3 meters. 

5.4.6.3 Procedure for tests at extreme conditions 

5.4.6.3.1 General 

Before measurements are made the equipment shall have reached thermal balance in the temperature test chamber. The 
equipment shall be switched off during the temperature stabilizing period. 

In the case of equipment containing temperature stabilization circuits designed to operate continuously, the temperature 
stabilization circuits shall be switched on for 15 minutes after thermal balance has been obtained, and the equipment 
shall then meet the specified requirements. 

If the thermal balance is not checked by measurements, a temperature stabilizing period of at least one hour, or such 
period as may be decided by the accredited test laboratory, shall be allowed. The sequence of measurements shall be 
chosen, and the humidity content in the test chamber shall be controlled so that excessive condensation does not occur. 

Tests performed under the complete environmental conditions shall be as specified in clause 5.1: 

a) at the extremes of the specified temperature range and at intervals of not more than 10° centigrade through the 
range and with the primary supply voltage set at the nominal level; 

b) at a temperature within the normal temperature range as defined in clause A.5.3.1 of ETSI EN 303 883-1 [1] 
and with the primary supply voltage set at 90 % and 110 % of the nominal value. 

5.4.6.3.2 Conducted test procedure for EUT provided with a 50 Ω transmitter output 
connector 

The test procedure shall be as follows: 

a) with the temperature test chamber and primary supply voltage set at normal test condition (see clause 5.1.2), 
the EUT shall switched on and the mean power value shall be recorded and stored as reference value R 
expressed in decibels; 

b) set the primary supply voltage to the 90 % of the nominal value and store the value of the measured mean 
power as value MEP in decibels; 
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c) compute the difference MEP-R and compare with the limit of clause 4.3.5.3; 

d) set the primary supply voltage to the 110 % of the nominal value and store the value of the measured mean 
power as value MEP in decibels; 

e) compute the difference MEP-R and compare with the limit of clause 4.3.5.3; 

f) with the primary supply voltage set at the nominal value, program the temperature of the temperature test 
chamber at the lowest extreme of the specified temperature range of clause 5.1.3 and wait until thermal 
balance is attained. The equipment shall then be switched on in the transmit condition for a period sufficient to 
stabilize the measurement; the measured mean power in this condition shall be recorded and stored as value 
MEP; 

g) compute the difference MEP-R and compare with the limit of clause 4.3.5.3; 

h) Increase the temperature of the chamber by 10 % of the temperature range as defined in clause 5.1.3 and repeat 
steps b) to e) until the highest extreme of the temperature range of clause 5.1.3 is reached. 

5.4.6.3.3 Radiated test procedure for EUT with integral or dedicated antenna 

The EUT shall be placed onto a radio transparent support, with the antenna directed toward the radio transparent 
door/wall of the chamber. The distance between the test antenna and the EUT shall be equal to 3 meters. Figure A.1 of 
ETSI EN 303 883-1 [1] shows a possible test set-up. 

The measuring test antenna shall be directed to the boresight of the EUT antenna and adjusted to capture the maximum 
of the mean e.i.r.p. produced by the EUT as identified in clause 5.4.3. 

The test procedure shall be as follows: 

a) with the temperature test chamber and primary supply voltage set at normal test condition (see clause 5.1.2), 
the EUT shall switched on and the mean e.i.r.p. value shall be recorded and stored as reference value R 
expressed in decibels; 

b) set the primary supply voltage to the 90 % of the nominal value and store the value of the measured mean 
e.i.r.p. as value MEP in decibels; 

c) compute the difference MEP-R and compare with the limit of clause 4.3.5.3; 

d) set the primary supply voltage to the 110 % of the nominal value and store the value of the measured mean 
e.i.r.p. as value MEP in decibels; 

e) compute the difference MEP-R and compare with the limit of clause 4.3.5.3; 

f) with the primary supply voltage set at the nominal value, program the temperature of the temperature test 
chamber at the lowest extreme of the specified temperature range of clause 5.1.3 and wait until thermal 
balance is attained. The equipment shall then be switched on in the transmit condition for a period sufficient to 
stabilize the measurement; the measured mean e.i.r.p. in this condition shall be recorded and stored as value 
MEP; 

g) compute the difference MEP-R and compare with the limit of clause 4.3.5.3; 

h) Increase the temperature of the chamber by 10 % of the temperature range as defined in clause 5.1.3 and repeat 
steps b) to e) until the highest extreme of the temperature range of clause 5.1.3 is reached. 

5.5 Conformance methods of measurement for receiver 

5.5.1 General 

The EUT shall be measured for: 

• Receiver spurious emissions, see clause 5.5.2. 

• Receiver Baseline Sensitivity (RBS), see clause 5.5.3. 
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• Receiver Baseline Resilience (RBR), see clause 5.5.4. 

5.5.2 Receiver spurious emissions 

Conformance shall be tested according to ETSI EN 303 883-2 [2], clause 5.2.3. If in the ETSI EN 303 883-2 [2], 
clause 5.2.3.1, step 1 the measurement results are above the limit in clause 4.4.2.3, proceed with step 2 in ETSI 
EN 303 883-2 [2], clause 5.2.3.1. 

For the test, the EUT shall be with the transmitter switched off (stand by). 

5.5.3 Receiver Baseline Sensitivity (RBS) 

Conformity of RX Baseline Sensitivity shall be tested according to ETSI EN 303 883-2 [2], clause 5.4.3.5 ("Radiated 
Measurements for Radiodetermination Applications with Distance Limit") for the case of an integrated antenna as well 
as an available antenna port with dedicated antenna. The test shall be inside an anechoic chamber with the test-set up 
provided in figure 7. 

The wanted technical performance criterion for the test is provided in clause 4.4.3. 

 

Figure 7: Setup for RBS measurement 

The measurement distance r(t) shall be as given in clause 4.4.4. 

5.5.4 Receiver Baseline Resilience (RBR) 

Conformity of Receiver Baseline Resilience shall be tested according to ETSI EN 303 883-2 [2], clause 5.5.3.5 
("Radiated Measurements for Radiodetermination Applications with Distance Limit") with the following parameters: 

Interfering signal 

No interfering signals within OFR are used (see explanation in annex D). Interfering signals outside OFR shall be as 
given in table C.4. 

The setup shall be the same as used for the RBS test. The measurement distance r(t) shall be as given in clause 4.4.5. 

5.6 Conformance methods of measurement for spectrum 
access 

5.6.1 General 

The EUT shall be tested for: 

• DAA for GBSAR, see clause 5.6.2 

• DAA for HD-GBSAR, see clause 5.6.3 
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5.6.2 DAA for GBSAR 

5.6.2.1 General 

The following DAA test set-up shall be used (see figure 8). 

 

Figure 8: DAA measurement arrangement 

The DAA test set-up is composed by: 

a) An RF signal generator, A, is connected to GBSAR receiver antenna connector via appropriate attenuator. 
A variable attenuator is used to vary the output power of signal generator A into to the GBSAR receiver. 

b) GBSAR transmitter antenna connector is connected to channel 1 of a three channels oscilloscope via an RF 
detector. The detected RF signal measured by the oscilloscope will show when GBSAR is actually 
transmitting. 

c) GBSAR shall provide an output logic test signal, S, indicating when the intended operation command of 
GBSAR is started and stopped respectively. This signal is connected to channel 2 of the oscilloscope. 

d) GBSAR shall provide an output logic signal, D, indication when the level from the signal generator A is 
detected above and below the GBSAR receiver DAA threshold respectively. This signal shall be connected to 
channel 3 of the oscilloscope. 

The signal generator A shall be able to generate all the test signals defined in clause 4.5.1.3, table 10. 

The variable attenuator shall provide a range of at least 20 dB of attenuation in 1 dB steps. 

5.6.2.2 Test procedure 

5.6.2.2.1 General 

In clause 5.6.2.2.2 the validation of test signal for the DAA test is specified. 

The following clauses of the procedure below verifies the victim signal detection and avoidance capability for the 
GBSAR. It will verify: 

• the DAA threshold, see clause 5.6.2.2.3; 

• the DAA timing in the clause 5.6.2.2.4 (minimum listen time), clause 5.6.2.2.5 (minimum listen time after 
detection) and in clause 5.6.2.2.6 (maximum transmitter switch-off time). 
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5.6.2.2.2 Test signal 

For validation of the DAA function the necessary characteristics of the RF test signals shall be as defined in 
clause 4.5.1.3 (table 10). 

5.6.2.2.3 DAA Threshold 

The following procedure shall be used: 

a) The attenuator is set at the minimum attenuation (ideally 0 dB). 

b) A test signal according to clause 4.5.1.3, table 10 with a power level +10 dB above the DAA threshold limit is 
applied by the RF signal generator A. 

c) The time, t0, at which the transmitter is intended to be switched-on shall be noted at the oscilloscope on 

channel 2 of the oscilloscope. 

d) It shall be noted that a DAA level above its threshold is detected at channel 3 at the oscilloscope. 

e) The RF power level from the RF generator A is reduced in 1 dB steps by the increasing the attenuation of 
attenuator until a signal is not anymore detected on channel 3 of the oscilloscope. 

f) The resulting RF power level at GBSAR Rx antenna connector is calculated as the difference between the 
signal generator power level in dBm minus the attenuator value in dB. The final level (the DAA threshold) is 
noted and recorded in the test report. 

The procedure a) to f) shall be made for each type of the four test signals according to clause 4.5.1.3, table 10. 

5.6.2.2.4 Minimum Listen Time 

The following test procedure shall be used: 

a) Set the attenuator at the maximum attenuation (at least 20 dB). 

b) A test signal according to clause 4.5.1.3, table 10 is applied by the RF signal generator A. The signal generator 
is switched on. The received power level at GBSAR Rx antenna connector shall be at least 10 dB below the 
DAA threshold limit, see clause 4.5.1.3, table 10. 

c) The GBSAR is intentionally switched on and the time, t0, is noted at channel 2 of the oscilloscope. 

d) The time, tt, when the actual transmission is automatically switched-on is noted at channel 1 of the 

oscilloscope, The minimum listen time is calculated as: tD = tt - t0. 

The minimum listen time measured is illustrated at figure 9. 
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Figure 9: Minimum listen time, tD, measurement 
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5.6.2.2.5 Minimum Listen Time after detection 

The following test procedure shall be used: 

a) Set the attenuator at the minimum attenuation (ideally 0 dB). 

b) A test signal according to clause 4.5.1.3, table 10 is applied by the RF signal generator A. The power level at 
GBSAR Rx antenna connector shall be at least 10 dB above the DAA threshold. (The DAA threshold is 
defined in clause 4.5.1.3, table 10). 

c) The time, t0, at which the intended transmitter command is switch-on shall be noted at channel 2 of the 

oscilloscope, see figure 10. 

d) Note that a DAA level above the DAA threshold is detected at channel 3 at the oscilloscope and that no 
transmission is present by monitoring channel 1 at the oscilloscope, see figure 10. These facts shall be noted in 
the test report. 

e) By increasing the value of variable attenuator in steps of 1 dB, the power from the signal generator A to the 
GBSAR receiver antenna connector is reduced. 

f) When the power from the signal generator A at Rx antenna connector is reduced to 3 dB below the DAA 
threshold, then the time, tS, shall be noted, see figure 10. The value of the attenuation shall also be noted. 

g) It shall be noted that a DAA level below the DAA threshold is detected at channel 3 at the oscilloscope. 

h) Note the time, tt, when the transmitter is automatically switched-on at channel 1 of the oscilloscope. 

i) The minimum listen time after detection, tL, is calculated as . 
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Figure 10: Minimum listen time after detection, tL, measurement 

5.6.2.2.6 Maximum transmitter switch-off time 

The following test procedure shall be used: 

a) Set the attenuator at the maximum attenuation (at least 20 dB). 

b) A test signal according to clause 4.5.1.3, table 10 is applied by the RF signal generator A. The signal generator 
is switched on. The received power level at GBSAR Rx antenna connector shall be at least 10 dB below the 
DAA threshold limit, see clause 4.5.1.3, table 10. 

StL ttt −=



 

ETSI 

Draft ETSI EN 303 661 V1.1.0 (2023-02) 31 

c) The GBSAR is intentionally switched on and the time, t0, is noted at channel 2 of the oscilloscope and the 

actual transmission is noted at channel 1 of the oscilloscope. 

d) The RF power level from the RF generator A is increased in 1 dB steps by decreasing the attenuation of 
attenuator until a DAA level above the DAA threshold is detected at channel 3 at tS. 

e) Note that a signal is not anymore detected on channel 1 of the oscilloscope at te. 

f) The time, te when the actual transmission is automatically switched-off is noted at channel 1 of the 

oscilloscope, The transmitter switch-off time is calculated as: toff = tS - te. 

The transmitter switch-off is illustrated at figure 11. 

 

Figure 11: Maximum transmit switch-off time, toff, measurement 

5.6.3 DAA for HD-GBSAR 

5.6.3.1 General 

The following DAA test set-up shall be used (see figure 12). 
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Figure 12: DAA measurement arrangement 

The DAA test set-up is composed by: 

a) An RF signal generator capable of varying the emitted power PV with e.g. a variable attenuator. The antenna of 

such signal generator shall be pointed toward the HD-GBSAR receiving antenna. 

b) The signal generator A shall be programmed to generate a signal having a period and duty cycle as defined in 
clause 4.5.2.3, table 14. The timing of the generator shall be also available at channel 2 of the oscilloscope. 

c) Initially, the distance d between the signal generator A and the HD-GBSAR and PV shall be adjusted to get the 

value of PDAA provided in equation (1) of clause 4.5.2.3. 

d) A spectrum analyser is used to sense the HD-GBSAR transmitted signal to show when HD-GBSAR is 
transmitting. 

e) HD-GBSAR shall provide an output logic signal, D, indicating when the power of the HD-GBSAR received 
signal is above and below the DAA threshold PDAA. This signal shall be connected to channel 1 of the 

oscilloscope. 

The signal generator A shall be able to generate all the test signals defined in clause 4.5.2.3, table 14. 

5.6.3.2 Test procedure 

5.6.3.2.1 General 

The procedure below verifies the victim signal detection and avoidance capability for the HD-GBSAR. It will verify: 

• the DAA threshold; 

• the Detect and Avoid timing, i.e. the stop of HD-GBSAR transmission within the time of a single radar 
measurement cycle (see table 13). 

5.6.3.2.2 Test signal 

For validation of the DAA function the necessary characteristics of the RF test signal shall be as defined in 
clause 4.5.2.3, table 14. 
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5.6.3.2.3 DAA Threshold and Timing 

The following procedure shall be used: 

a) The HD-GBSAR shall be set to transmit as intended. The spectrum analyser shall be set as given in ETSI 
EN 303 883-1 [1], clause 5.3.1.3. 

b) The attenuator is set at the minimum attenuation (ideally 0 dB). 

c) A test signal according to clause 4.5.2.3, table 14 with a power level PV
* which is +10 dB above the value PV 

set initially, is generated by the signal generator A. 

d) Signal repetition time of the waveform generated by the RF generator A (tON + tOFF) shall be noted on 

channel 2 of the oscilloscope. 

e) It shall be noted that a DAA level above its threshold is detected at channel 1 at the oscilloscope. 

f) The RF power level from the RF generator A is reduced in 1 dB steps by the increasing the attenuation of 
attenuator until the HD-GBSAR power is not anymore detected by the spectrum analyser. 

g) The difference Δ in time between the start of a repetition of the signal generated by the RF generator A and the 
time at which the signal D indicating the activation of DAA first appears on channel 1 of the oscilloscope, is 
noted and compared to the Radar measurement cycle in clause 4.5.2.2, table 13. 

h) The value of the attenuation is added to PV
* and compared to the value PV set initially. 

The procedure a) to h) shall be made for each type of the two test signals according to clause 4.5.2.3, table 14. 

The test is passed if Δ is not greater than the radar measurement cycle and if PV
*=PV. 

5.7 Conformance methods of measurement for antenna 

5.7.1 General 

The measurements shall be made in an anechoic chamber and the set-up in figure 13 shall be used. 

 

Figure 13: Test set-up for measurement of antenna pattern 

The measurement antenna shall be a linear polarized horn with at least 20 dB gain. The antenna shall be able to be 
rotated around its radiating axis, see figure 13. The measurements antenna is connected to a measurement receiver or 
spectrum analyser. 

The distance between the measurement antenna and the EUT shall be sufficient to ensure that the measurements are 
conducted in the far-field, for further details see clause B.2.1 in ETSI EN 303 883-1 [1]. 

The Equipment Under Test (EUT) shall be placed on the rotating table to measure the horizontal antenna pattern, see 
figure 13. 
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5.7.2 Measuring distance 

5.7.2.1 General 

Under the conditions provided in this clause, measurement frequencies will be above 25 MHz and the measuring 
distance should be greater than 2D²/λ or λ/2, whichever is greater, at the frequency of measurement where D is the 
largest transmitting aperture dimension (far-field conditions). 

5.7.2.2 Standard position 

The standard position in all test sites, except for equipment which is intended to be worn on a person, shall be as 
follows: 

• for equipment with an integral antenna, it shall be placed in the position closest to normal use as specified in 
the operator's manual of the EUT; 

• for equipment with a rigid external antenna, the antenna orientation shall be vertical; 

• for equipment with non-rigid external antenna, the antenna shall be supported by a non-conducting support at 
the initial height of the test antenna. 

5.7.2.3 Auxiliary cables 

The position of auxiliary cables (power supply and microphone cables, etc.) which are not adequately de-coupled, may 
cause variations in the measurement results. In order to get reproducible results, cables and wires of auxiliaries should 
be arranged vertically downwards (through a hole in the non-conducting support), or as specified in the technical 
documentation supplied with the equipment. 

5.7.3 Test procedure 

The following steps shall be followed: 

a) The transmitter shall be switched-on. In case of EUT implementing more than one transmitter operating 
simultaneously, all the transmitters shall be switched on. 

b) The measurement antenna shall be adjusted to same height as the antenna for the EUT. 

c) The measurement antenna shall be adjusted in the direction of the antenna for the EUT. 

d) The equipment antenna shall be adjusted in the direction of maximum reading at the measurement antenna. 
The direction on the rotating table is the reference direction (0 degrees on the rotating table). 

e) The measurement antenna is rotated around its axis for maximum reading at the measurement receiver. The 
reading is the reference reading (0 dB). 

f) The rotating table is rotated from -90 degrees via 0 degrees to +90 degrees and the corresponding readings on 
the measurement receiver shall be recorded. Any peaks reading of sidelobes shall specifically be recorded. 

g) The measurement antenna is rotated 90 degrees around its axis. 

h) The measurement point f) shall be repeated. 

i) The transmitter is switched-off. In case of EUT implementing more than one transmitter operating 
simultaneously, all the transmitters shall be switched off. 

j) The equipment under test is mounted sidewards on the rotating table (tilted by 90 degrees) to simulate 
measurements of vertical antenna elevation, see figure 13. 

k) The transmitter shall be switched-on. In case of EUT implementing more than one transmitter operating 
simultaneously, all the transmitters shall be switched on. 

l) The measurement antenna shall be adjusted to same height as the antenna for the EUT. 
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m) The measurement antenna shall be adjusted in the direction of the antenna for the EUT. 

n) The equipment antenna shall be adjusted in the direction of maximum reading at the measurement antenna. 
The direction on the rotating table is the reference direction (0 degrees on the rotating table). 

o) The measurements antenna is rotated around its axis for maximum reading at the measurement receiver. The 
reference reading is the same as in d) above (0 dB). 

p) The rotating table is rotated from -90 degrees via 0 degrees to +90 degrees and the corresponding readings on 
the measurement receiver shall be recorded. Any peaks reading of sidelobes shall specifically be recorded. 

q) The measurement antenna is rotated 90 degrees around its axis. 

r) The measurement point p) shall be repeated. 

s) The transmitter is switched-off. In case of EUT implementing more than one transmitter operating 
simultaneously, all the transmitters shall be switched off. 

The above results in total four antenna pattern measurements. The measurements a) to i) cover the horizontal antenna 
pattern measurements. The measurements j) to s) cover the vertical antenna pattern. The results shall be noted in the test 
report. 
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Annex A (informative): 
Relationship between the present document and the 
essential requirements of Directive 2014/53/EU 
The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.7] to 
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation 
of the laws of the Member States relating to the making available on the market of radio equipment and repealing 
Directive 1999/5/EC [i.1]. 

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with 
the normative clauses of the present document given in table A.1 confers, within the limits of the scope of the present 
document, a presumption of conformity with the corresponding essential requirements of that Directive and associated 
EFTA regulations. 

Table A.1: Relationship between the present document and 
the essential requirements of Directive 2014/53/EU 

Harmonised Standard ETSI EN 303 661 
Requirement Requirement Conditionality 

No Description 
Essential 

requirements 
of Directive 

Clause(s) of 
the present 
document 

U/C Condition 

1 Operating Frequency Range 
(OFR) 

3.2 4.3.1 U  

2 Mean e.i.r.p. 3.2 4.3.2 U  
3 Mean e.i.r.p. spectral density 3.2 4.3.3 C HD-GBSAR only 
4 TX unwanted emissions 3.2 4.3.4 U  
5 TX behaviour under the 

complete environmental profile 
3.2 4.3.5 U  

6 Receiver spurious emissions 3.2 4.4.2 U  

7 Receiver Baseline Sensitivity 
(RBS) 

3.2 4.4.4 U  

8 Receiver Baseline Resilience 
(RBR) 

3.2 4.4.5 U  

9 DAA for GBSAR 3.2 4.5.1 C GBSAR only 

10 DAA for HD-GBSAR 3.2 4.5.2 C HD-GBSAR only 

11 Antenna pattern 3.2 4.6.1 C GBSAR only 

 

Key to columns: 

Requirement: 

No A unique identifier for one row of the table which may be used to identify a requirement. 

Description A textual reference to the requirement. 

Essential requirements of Directive 

 Identification of article(s) defining the requirement in the Directive. 

Clause(s) of the present document 

 Identification of clause(s) defining the requirement in the present document unless another 
document is referenced explicitly. 
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Requirement Conditionality: 

U/C Indicates whether the requirement is unconditionally applicable (U) or is conditional upon the 
manufacturer's claimed functionality of the equipment (C). 

Condition Explains the conditions when the requirement is or is not applicable for a requirement which is 
classified "conditional". 

Presumption of conformity stays valid only as long as a reference to the present document is maintained in the list 
published in the Official Journal of the European Union. Users of the present document should consult frequently the 
latest list published in the Official Journal of the European Union. 

Other Union legislation may be applicable to the product(s) falling within the scope of the present document. 
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Annex B (informative): 
General conditions for testing, measurement uncertainty 
and interpretation of the measurement results 
General guidance on testing TX and RX measurements are given respectively in ETSI EN 303 883-1 [1], clause 5.1.1 
for the TX requirements and ETSI EN 303 883-2 [2], clause 5.1 for the RX requirements. 

ETSI EN 303 883-1 [1], annex A provides additional information on general conditions for testing, e.g. test 
environment and test conditions, measurement uncertainty and interpretation of the measurement results. An overview 
is provided in ETSI EN 303 883-1 [1], clause A.1. 
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Annex C (normative): 
Use-Case, wanted technical performance criterion and 
RX-test conditions 

C.1 Description 
GBSAR and HD-GBSAR covered by this annex C are designed to detecting a movement of landslides or structures 
potentially affecting the protection of workers and the general public. 

C.2 Wanted Technical Performance Criterion (WTPC) 
and RX - requirement 

C.2.1 General 
This annex provides information regarding the selected parameters for the Wanted Technical Performance Criterion 
used in clause 4.4. 

The minimum requirement for GBSAR and HD-GBSAR EUT shall be to measure the movement of a reference target 
with the desired accuracy. 

This is obtained by using the differential interferometry technique which consists in the use of the phase information of 
each radar pixel in the monitored scenario to measure the surface deformation along the line of sight. 

The accuracy in measuring this displacement rσ  is related to the accuracy in measuring phase differences ϕσ  by the 

equation (C.1) below: 

 
ϕσ

π
σ ⋅

⋅
=

04 f

c
r

 (C.1) 

where 0f  is the central frequency of the transmitted signal, c is speed of light in the propagation medium. 

From the equation above, it is understandable that rσ  is affected by variation of: 

• frequency of the transmitted signal; 

• propagation speed; 

• accuracy in measuring the interferometric phase ϕσ . 

In the evaluation of the limits for the RBS/RBR tests, the first two factors are neglected because: 

• the frequency stability is a requirement for some of the compliance tests in the present document (e.g. the 
OFR); 

• the variation of the propagation speed can be due to some atmospheric events only (for instance temperature, 
humidity, pressure) and are not due to the EUT. 

In order to get an evaluation of the error ϕσ  which is intrinsic to the EUT (and hence to the receiver), the setup shall be 

designed to assure that the reflection from a reference target (for instance a corner reflector) is strong enough to limiting 

the contribution to ϕσ by other factors (for instance the reflection from the wall of the testing chamber). 
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In order to do so a large (> 80 dB) signal to noise ratio - SNR is required for performing a correct evaluation and, hence, 
of the receiver sensitivity. 

A suitable reference target featuring the required SNR, is the trihedral corner reflector with sides comprised of isosceles 
right triangles; for such target, the RCS can be calculated using geometrical optics as: 

 ������	
��,�	� =  
��	�

���
 (C.2) 

where λ is the nominal wavelength and a is the side of the triangles. 

For instance, a trihedral corner reflector with a side of 15 cm, has a RCS of 8 dBsqm at a frequency of 17 GHz. Such 
target, placed at a distance of 6 m from the EUT, provides a SNR large enough for our scope (> 90 dB) and is used as 
reference for the RBS/RBR tests. 

Hence, the wanted technical performance criterion for GBSAR/HD-GBSAR EUT is defined as Error in Distance 
Measurement (EDM); it is evaluated over the variance of the measured distance of the reference object with a given 
RCS and at a distance r(t) from the EUT, i.e.: 

 EDM = �� �����
� − �������� (C.3) 

C.2.2 RBS-requirement and limit 
The requirement for the distance r of the reference object and duration of the measurement are provided in table C.1, the 
kind of object is specified in table C.2 and the limit for EDM is given in table C.3. 

Table C.1: Requirement for object distance r and duration of the measurement for the RBS test 

Category r[m] Duration of the measurement 
GBSAR 6 10 minutes 

HD-GBSAR 6 10 minutes 
 

Table C.2: Requirement for kind of object for RBS test 

Category kind 
GBSAR trihedral corner reflector with a side of 15 cm 

HD-GBSAR trihedral corner reflector with a side of 15 cm 
 

Table C.3: Requirement for EDM for RBS test 

Category EDM [mm] 
GBSAR 0,1 

HD-GBSAR 0,1 
 

C.2.3 RBR requirement and limit 
Based on the specified RBS scenario (see clause C.2.2) the limits for EDM for the RBR test are provided in table C.4. 

Table C.4: Requirement for EDM for RBR test 

Category EDM [mm] 
GBSAR 0,12 

HD-GBSAR 0,12 
 

NOTE: The RBR requirement considers a 20 % maximum degradation for EDM. 
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Annex D (normative): 
Interferer for RBR test 

D.1 Interferer requirements for RBR tests 

D.1.1 General test frequencies for RBR tests 
ETSI EN 303 883-2 [2], clause A.2, usually defines the test frequencies inside and outside the OFR. 

However, EUT covered by the present document are required to implement a DAA for the frequencies inside the OFR 
(see clause 4.5.1 for the GBSAR and clause 4.5.2 for the HD-GBSAR). Therefore, the EUT will not operate in case of 
an interferer falling within the OFR and the RBR test shall not apply. 

For interferers outside OFR: 

• for GBSAR EUT: see clause D.1.2; 

• for HD-GBSAR EUT: see clause D.1.3. 

Justification in terms of the of receiver requirements given in ETSI EN 303 883-2 [2], clause C.1 is valid for the EUT 
covered by the present document. 

D.1.2 Test frequencies for GBSAR 
In accordance with ETSI EN 303 883-2 [2], clause A.2.2, the following interfering signal characteristics are defined: 

• Interfering signal frequency @ fC ± (X) with X = 1 & 2. 

• Modulation of interfering signal: CW. 

• Level of interfering signal: the same power level from the worst-case interferer within OFR shall be used. 

Clause 7.2 in ETSI TS 103 361 [i.4] does not list interferers in the GBSAR OFR with power levels higher than the 
GBSAR itself. Thus, the EFIS database [i.12] was consulted as required in clause A.2.1.1 of ETSI EN 303 883-2 [2]. 
According to that, the frequencies between 15,7 GHz and 17,7 GHz are listed with the footnote ECA36 in the European 
Table Of Frequency Allocations And Utilizations (see [i.12]), meaning that those frequency bands have been 
harmonised by NATO and NATO member nations for military use. 

Table 3 of ECC Report 111 [i.8] contains technical characteristics of representative radiolocation radars deployed in the 
that frequency range which were used to set the DAA thresholds (see table 11 in clause 4.5.1.3 of the present 
document). 

Thus, the level of interfering signal listed in table D.1 below corresponds to the test signal 3 of table 11 in clause 4.5.1.3 
of the present document. 

Table D.1: RBR limits outside OFR for the GBSAR EUT 

interference power level at EUT test frequencies Modulation of test signals 
-45 dBm • fc - 2 × OFR 

• fc - 1 × OFR 
• fc + 1 × OFR 
• fc + 2 × OFR 

CW 
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D.1.3 Test frequencies for HD-GBSAR 
In accordance with ETSI EN 303 883-2 [2], clause A.2.2, the following interfering signal characteristics are defined: 

• Interfering signal frequency @ fC ± (X) with X = 1 & 2. 

• Modulation of interfering signal: CW. 

• Level of interfering signal: the same power level from the worst-case interferer within OFR shall be used. 

Clause 7.2 in ETSI TS 103 361 [i.4] lists 5 possible interferers in the HD-GBSAR OFR with power levels varying 
between 34 to 55 dBm. 

The level of interfering signal reported in table D.2 was computed according to the worst-case scenario, using 
equation (2) in clause 7.3 of ETSI TS 103 361 [i.4] where d = 2 m (mobile application) and p = 55 dBm. 

An additional loss NLOS [dB] = 10 dB is also added according to clause 7.6 of ETSI TS 103 361 [i.4]. 

Fixed Services with centre frequency at 73,5 GHz and 83,5 GHz and power level of 85 dBm were also considered in 
this evaluation, leading, however, to a lower interference power level. 

Table D.2: RBR limits outside OFR for the HD-GBSAR EUT 

interference power level at EUT test frequencies Modulation of test signals 
-31 dBm • fc - 2 × OFR 

• fc - 1 × OFR 
• fc + 1 × OFR 
• fc + 2 × OFR 

CW 
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Annex E (informative): 
Test signals for the HD-GBSAR DAA 

E.1 General 
The ECC decision ECC/DEC/(21)02 [i.10] setting the conditions for the harmonised use of the HD-GBSAR, establishes 
that the HD-GBSAR devices implement a Detect And Avoid (DAA) system capable to detect automotive radar signals 
operating in the band 76 GHz to 77 GHz and to stop HD-GBSAR transmission, in case of automotive radar detection. 

This annex provides information regarding the selected test signals to be used in the conformance test of the 
HD-GBSAR DAA. 

E.2 Interference with automotive radar signals 

E.2.1 Characteristics of automotive radar signals 
Characteristics of the automotive radar to be considered for DAA are generically defined in table 2 of 
ECC/DEC/(21)02 [i.10]. They use a FMCW modulation and have an occupied RF bandwidth varying from 100 MHz to 
1 GHz (according to the specific mission), as well as different frequency sweep time (slow/fast) and duty cycle (ratio 
between Transmitter On/Off time). 

 

Figure E.1: Example of an automotive radar signal 

More information are given in table E.1 below that is taken from table 3 of ECC Report 262 [i.11]. 
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Table E.1: Relevant automotive radar signal parameters (ECC Report 262 [i.11], table 3) 

 Front 
Long range 

Front 
Mid range 

Front-side 
Mid and short range 

Rear-side 
Mid and short range 

Max operating range @ 
10 dBsm target size 

250 m 160 m 100 m 100 m 

Antenna height above 
road 

0,2 - 1,0 m 0,3 - 1,2 m 

Antenna lateral offset 
from vehicle centre 

Up to +/-1 m 

Antenna orientation with 
respect to driving 
direction 

0°/0° 0°/0° 0°/±30° 0°/±135° 

Antenna polarization Horizontal vertical 
diagonal  

Horizontal vertical 

Tx modulation type Slow FMCW, Fast FMCW 
Occupied RF bandwidth 
(typical) 

100 - 250 MHz 500 MHz Mid Range: 
500 MHz 

Short Range:  
up to 1 GHz 

Mid Range: 
500 MHz 

Short Range:  
up to 1 GHz 

Tx frequency sweep time 
(typical) 

Slow FMCW: 1 - 20 ms; 
Fast FMCW: 20 - 80 µs 

Tx antenna feed power 
(typical) 

10 dBm 

Tx/Rx antenna max. gain 
(single element) 

20 - 25 dBi 15 - 20 dBi 15 dBi 15 dBi 

 

Characteristics of the HD_GBSAR signal considered in this analysis can be found in table E.2 taken from table 2 of 
ECC Report 315 [i.9]. 

Table E.2: HD-GBSAR signal characteristics (ECC Report 315 [i.9], table 2) 

Parameter Value 
Modulation Linear Frequency Modulated Continuous Wave (LFMCW) 
Central frequency Tuneable between 74,5 GHz and 80,5 GHz 
Emissions Bandwidth 1 GHz 
Sweep Duration 1 ms 

 

E.2.2 Interference between two FMCW signals 
In order to evaluate the interference between two FMCW signals, the following situation is considered: 

• Victim: FMCW signal with bandwidth BV and sweep duration tV (with a slope k1 = BV/tV) 

• Interferer: FMCW signal with bandwidth BI and sweep duration tI (with a slope k2 = BI/tI) 

to establish the persistence in the victim Intermediate Frequency (IF) filter of the demodulated signal resulting from the 
mixing these FMCW signals (victim and interferer). 

Therefore, the duration of time during which the frequency difference is smaller than the IF bandwidth is computed 
according to: 

 | ��
� −  �(
)| < ���  (E.1) 

Referring to figure E.2 below, this lead to: 

 (E.2) 

 (E.3) 

 ��
� =
��
!� 
 +  � 

 ��
� =
��
!� 
 +  � 
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Hence: 

  (E.4) 

Having defined the slope k for the 2 interfering ramps: 

  (E.5) 

  (E.6) 

the duration of the interference becomes: 

  (E.7) 

that needs to be multiplied with a factor 2 for considering the left and right interval with respect to fc. 

So, finally: 

 
����� =
�∙���

|�����|
 (E.8) 

Thus, as smaller the difference in the slopes of the ramps, as longer the duration of the interference in the IF filter of the 
victim receiver. 

 

Figure E.2: Crossing time tcross between interfering signals 
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E.2.3 Selection of the test signals for the HD-GBSAR DAA 
Basing on the characteristics of the automotive radar signals in table E.1, the slope k can be computed for the long-mid 
range radars, as well as for the short-mid range ones. 

Table E.3: k for different type of automotive radar signals 

 Slow Fast 
B = 100 - 500 MHz 
(Long-mid range) 5 ∙ 10� < � < 5 ∙ 10		 1,25 ∙ 10	
 < � < 2,5 ∙ 10	� 

B = 500 MHz - 1 GHz 
(Short-mid range) 2,5 ∙ 10	� < � < 10	
 6,25 ∙ 10	
 < � < 5 ∙ 10	� 

 

For the HD-GBSAR, the parameter k can be computed basing of the characteristics in table E.2, hence: 

 ������ �! =
���"

�#�
= 10�� (E.9) 

Thus, the worst case scenario to be considered for the HD-GBSAR DAA conformance test, is with automotive signals 
having a factor k similar to kHD-GBSAR, thus � ≅ 10��. This corresponds to the: 

• "Long-mid range fast" radar signal 

• "Short-mid range slow" radar signal 

cases in table E.3. 

Hence, having selected � = 10�� ± 25 %, the following test signals are selected. 

Table E.4: Test signals for the HD-GBSAR DAA 

Parameter Unit Type 1 Type 2 
Modulation  FMCW FMCW 
Frequency  GHz 76,5 76,5 
Occupied RF bandwidth MHz 100 1 000 
Single frequency sweep time (slow FMCW) ms --- 1,3 
Single frequency sweep time (fast FMCW) μs 80 -- 
Period of the test signal ms 50 50 
Duty cycle  50 % 50 % 

 

Finally, ECC/DEC/(21)02 [i.10] sets the DAA threshold to be implemented, in detail: 

 P = −70,8 − �� dBm (E.10) 

where �� is the HD-GBSAR conducted peak power at the transmitter antenna input in dBm. 
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Annex F (informative): 
Mapping requirements 
ETSI EG 203 336 [i.13], clause 5 lists the technical parameters applicable to transmitters and receivers that should be 
considered when producing Harmonised Standards that are intended to cover the essential requirements in article 3.2 of 
Directive 2014/53/EU [i.1]. Essential requirements are high level objectives described in European Directives. The 
purpose of the Harmonised Standard is to translate those high level objectives into detailed technical specifications. 
Table F.1 contains the parameters listed in ETSI EG 203 336 [i.13], clause 5 for transmitter and receiver, and cross 
references these to the clauses within the present document in which the requirements for measurement of such 
parameters are satisfied or justified. 

Table F.1: Cross reference of clauses in the present document to technical parameters for 
transmitter and receiver listed in ETSI EG 203 336 [i.13] 

ETSI EG 203 336 [i.13] Present document 
Justification 

Clause Parameter Clause Parameter 
5.2.2 Transmitter power 

limits 
4.3.2 
4.3.3 

Mean e.i.r.p. 
Mean power spectral 
density e.i.r.p. 

See related regulation in [i.3] and [i.10]. 

4.6.1 Antenna pattern See related regulation in [i.3]. 
5.2.3 Transmitter power 

accuracy 
- - As stated in [i.13] 

"When regulatory limits imply only a maximum 
emission limit (e.g. products that operate under 
a general licence regime), this parameter need 
not be considered for inclusion in an HS." 

5.2.4 Transmitter spectrum 
mask 

4.3.1 Operating Frequency 
Range 

 

5.2.5 Transmitter 
frequency stability 

- - Not applicable. 

5.2.6 Transmitter 
intermodulation 
attenuation 

- - From [i.13] this parameters is required only 
"where high levels of quality services are 
required". This is not relevant for generic short 
range devices which are operating under 
licence except regime without any kind of 
regulatory protection. SRDs have to accept 
interferences. 

5.2.7.2 Transmitter 
unwanted emissions 
in the out of band 
domain 

4.3.4 TX Unwanted emissions  

5.2.7.3 Transmitter 
unwanted emissions 
in the spurious 
domain 

4.3.4 TX Unwanted emissions  

5.2.8 Transmitter time 
domain 
characteristics 

- - Not applicable. 

5.2.9 Transmitter 
transients 

- - Not applicable. 

 Other mitigation, 
spectrum access 
requirements not 
specified in the ETSI 
Guide but specified 
in related ECC/EC 
framework 

4.5 DAA  

 
5.3.2 Receiver sensitivity  not specified, 

superseded by RBS test 
See justification in ETSI EN 303 883-2 [2], 
Annex C and the explanation of the interferer 
signal handling concept, see ETSI 
TS 103 567 [i.14]. 
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ETSI EG 203 336 [i.13] Present document 
Justification 

Clause Parameter Clause Parameter 
5.3.2.3 Desensitization  not specified, 

superseded by RBR test 
See justification in ETSI EN 303 883-2 [2], 
Annex C and the explanation of the interferer 
signal handling concept, see ETSI 
TS 103 567 [i.14]. 

5.3.3 Receiver co-channel 
rejection 

 not specified, 
superseded by RBR test 

See justification in ETSI EN 303 883-2 [2], 
Annex C and the explanation of the interferer 
signal handling concept, see ETSI 
TS 103 567 [i.14]. 

5.3.4.2.1 Receiver adjacent 
channel selectivity 

 not specified, 
superseded by RBR test 

See justification in ETSI EN 303 883-2 [2], 
Annex C and the explanation of the interferer 
signal handling concept, see ETSI 
TS 103 567 [i.14]. 

5.3.4.2.2 Receiver adjacent 
band selectivity 

- not specified, 
superseded by RBR test 

See justification in ETSI EN 303 883-2 [2], 
Annex C and the explanation of the interferer 
signal handling concept, see ETSI 
TS 103 567 [i.14]. 

5.3.4.3 Receiver blocking - not specified, 
superseded by RBR test 

See justification in ETSI EN 303 883-2 [2], 
Annex C and the explanation of the interferer 
signal handling concept, see ETSI 
TS 103 567 [i.14]. 

5.3.4.4 Receiver spurious 
response rejection 

- not specified, 
superseded by RBR test 

See justification in ETSI EN 303 883-2 [2], 
Annex C and the explanation of the interferer 
signal handling concept, see ETSI 
TS 103 567 [i.14]. 

5.3.4.5 Receiver radio-
frequency 
intermodulation 

- not specified, 
superseded by RBR test 

See justification in ETSI EN 303 883-2 [2], 
Annex C and the explanation of the interferer 
signal handling concept, see ETSI 
TS 103 567 [i.14]. 

5.3.5 Receiver unwanted 
emissions in the 
spurious domain 

4.4.2 Receiver spurious 
emissions 

 

5.3.6.1 Receiver dynamic 
range 

4.4.4 Partly covered by RBS See justification in ETSI EN 303 883-2 [2], 
table C.1. 

5.3.6.2 Reciprocal mixing - not specified, 
superseded by RBR test 

See justification in ETSI EN 303 883-2 [2], 
Annex C and the explanation of the interferer 
signal handling concept, see ETSI 
TS 103 567 [i.14]. 

 Signal interferer 
handling 

4.4.4 
4.4.5 

Receiver Baseline 
Sensitivity (RBS) 
Receiver Baseline 
Resilience (RBR) 

Interferer signal handling is an alternative 
method for specifying receiver parameters and 
it is intended for use for UWB receivers and for 
certain types of radar equipment. The present 
document is following this concept, see ETSI 
TS 103 567 [i.14] and ETSI EN 303 883-2 [2]. 
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Annex G (informative): 
Change history 

Version Information about changes 
V0.1.2 First version produced under RED Directive 

  
  

 

  



 

ETSI 

Draft ETSI EN 303 661 V1.1.0 (2023-02) 50 

History 

Document history 

V1.1.0 February 2023 EN Approval Procedure AP 20230517: 2023-02-16 to 2023-05-17 
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