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Intellectual Property Rights 

Essential patents  

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations 
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be 
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to 
ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the 
ETSI IPR online database. 

Pursuant to the ETSI Directives including the ETSI IPR Policy, no investigation regarding the essentiality of IPRs, 
including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not 
referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become, 
essential to the present document. 

Trademarks 

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners. 
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no 
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does 
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks. 

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its 
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the 
3GPP Organizational Partners. oneM2M™ logo is a trademark of ETSI registered for the benefit of its Members and of 
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association. 

Foreword 
This Technical Report (TR) has been produced by ETSI Technical Committee Intelligent Transport Systems (ITS). 

Modal verbs terminology 
In the present document "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 
Based on the new spectrum regulation framework (ECC Decision (06)04 [i.1]) in Europe the use of UWB technologies 
in the band 6 GHz to 8,5 GHz ITS has been simplified and the potential applications have been extended. Further 
extensions of the available spectrum are under investigation in CEPT [i.4]. Material sensing application using UWB 
which are deployable in vehicular environments are permitted under the ECC Decision (07)01 [i.2].  

ECC Decision (06)04 [i.1] may be reviewed (as per its considering mm)) based on the outcome of the World Radio 
Conferences and/or on the actual UWB deployment, in particular if the deployment of UWB technology can present a 
significant risk of interference to radio services deployed in the band 6 GHz to 8,5 GHz. It is important to ensure that 
future ITS applications based on the present document match the assumptions used in ECC Report 327 [i.5] used to 
develop such ECC decision (e.g. densities of UWB devices, activity factors, etc.) and avoid risk of interference to other 
services. 

The present document analyses the required extension of the ETSI ITS protocol and architecture for inclusion of UWB 
technologies into the overall C-ITS system.  
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For these analyses the present document uses example use cases such as:   

• VRU detection and clustering  

• Tolling based on secure ranging 

• Precise cooperative positioning 

• Highly automated parking applications 

In the present document, some of the use cases are descripted and a potential way to integrate UWB technology in 
support of these uses cases into the ITS standards framework is considered. 
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1 Scope 
The present document studies the feasibility of using Ultra Wide Band (UWB) technology in ITS.  

2 References 

2.1 Normative references 
Normative references are not applicable in the present document. 

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. 

The following referenced documents may be useful in implementing an ETSI deliverable or add to the reader's 
understanding, but are not required for conformance to the present document. 

[i.1] CEPT ECC/DEC/(06)04: "The harmonised use, exemption from individual licensing and free 
circulation of devices using Ultra-Wideband (UWB) technology in bands below 10.6 GHz", 
24 March 2006 amended 18 November 2022. 

[i.2] ECC/DEC/(07)01: "The harmonised use, exemption from individual licensing and free circulation 
of Material Sensing Devices using Ultra-Wideband (UWB) technology", 30 March 2007. 

[i.3] Commission Implementing Decision (EU) 2024/1467 of 27 May 2024 amending Implementing 
Decision (EU) 2019/785 on the harmonisation of radio spectrum for equipment using 
ultra-wideband technology in the Union. 

[i.4] ETSI TR 103 750 (V1.1.1): "System Reference document (SRdoc); Short Range Devices (SRD) 
using Ultra Wide Band (UWB); Technical characteristics for UWB operation in the frequency 
band between 8,5 GHz to 10,6 GHz". 

[i.5] ECC Report 327: "Technical studies for the update of the Ultra Wide Band (UWB) regulatory 
framework in the band 6.0 GHz to 8.5 GHz", 1 October 2021. 

[i.6] IEEE Std 802.15.4a™-2015:"IEEE Standard for Low-Rate Wireless". 

[i.7] IEEE Std 802.15.4z™-2020: "IEEE Standard for Low-Rate Wireless Networks--Amendment 1: 
Enhanced Ultra-Wideband (UWB) Physical Layers (PHYs) and Associated Ranging Techniques". 

[i.8] ETSI TR 103 579 (V1.1.1): Intelligent Transport Systems (ITS); Pre-Standardization Study on 
payment applications in Cooperative ITS using V2I communication. 

[i.9] ERC Report 25: "The European table of frequency allocations and applications in the frequency 
range 8.3 kHz to 3000 GHz (ECA table)". 

[i.10] ECC CEPT SE24_79: "UWB extension". 

[i.11] European Commission: "Road safety statistics 2022 in more detail". 

[i.12] Bettina Erdem, regulatory affairs V2X: "Importance of Collective Perception, V2X spectrum 
needs, expectation on Euro NCAP". 

[i.13] Microwaves&RF®: "Revolutionizing Vehicle Safety: The Role of UWB in Modern Automobiles", 
Qorvo, 2024. 
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[i.14] ETSI TS 103 300-2 (V2.2.1): "Intelligent Transport Systems (ITS); Vulnerable Road Users (VRU) 
awareness; Part 2: Functional Architecture and Requirements definition; Release 2". 

[i.15] ETSI EN 302 065-1 (V2.1.1): "Short Range Devices (SRD) using Ultra Wide Band technology 
(UWB); Harmonised Standard covering the essential requirements of article 3.2 of the Directive 
2014/53/EU; Part 1: Requirements for Generic UWB applications". 

[i.16] ETSI EN 302 065-2 (V2.1.1): "Short Range Devices (SRD) using Ultra Wide Band technology 
(UWB); Harmonised Standard covering the essential requirements of article 3.2 of the Directive 
2014/53/EU; Part 2: Requirements for UWB location tracking". 

[i.17] ETSI EN 302 065-3 (V2.1.1): "Short Range Devices (SRD) using Ultra Wide Band technology 
(UWB); Harmonised Standard covering the essential requirements of article 3.2 of the Directive 
2014/53/EU; Part 3: Requirements for UWB devices for ground based vehicular applications". 

[i.18] ETSI EN 302 065-4 (V1.1.1): "Short Range Devices (SRD) using Ultra Wide Band technology 
(UWB); Harmonised Standard covering the essential requirements of article 3.2 of the Directive 
2014/53/EU; Part 4: Material Sensing devices using UWB technology below 10,6 GHz". 

[i.19] ETSI EN 302 065-4-4 (V1.1.1): "Short Range Devices (SRD) using Ultra Wide Band technology 
(UWB); Harmonised Standard for access to radio spectrum; Part 4: Material Sensing devices; 
Sub-part 4: Exterior material sensing applications for ground based vehicles". 

[i.20] ETSI EN 302 065-4-1 (V2.2.1):"Short Range Devices (SRD) using Ultra Wide Band technology 
(UWB); Harmonised Standard for access to radio spectrum; Part 4: Material Sensing devices; 
Sub-part 1: Building material analysis operating within 30 MHz to 10,6 GHz". 

[i.21] ETSI EN 302 065-5 (V1.1.1): "Short Range Devices (SRD) using Ultra Wide Band technology 
(UWB); Harmonised Standard covering the essential requirements of article 3.2 of Directive 
2014/53/EU; Part 5: Devices using UWB technology onboard aircraft". 

[i.22] ETSI EN 302 065-3-1 (V3.2.1): "Short Range Devices (SRD) using Ultra Wide Band technology 
(UWB); Harmonised Standard for access to radio spectrum; Part 3: UWB devices installed in 
motor and railway vehicles; Sub-part 1: Requirements for UWB devices for vehicular access 
systems within 3,8 GHz to 4,2 GHz or 6 GHz to 8,5 GHz". 

[i.23] ETSI EN 303 883-1 (V2.1.1): "Short Range Devices (SRD) and Ultra Wide Band (UWB); 
Part 1: Measurement techniques for transmitter requirements". 

[i.24] ETSI EN 303 883-2 (V2.1.1): "Short Range Devices (SRD) and Ultra Wide Band (UWB); 
Part 2: Measurement techniques for receiver requirements". 

[i.25] Pirch H.-J., Leong F.: "Introduction to Impulse Radio UWB Seamless Access Systems". 

[i.26] Inpixon: "Ultra-Wideband RTLS, Positioning, & Sensor Technology". 

[i.27] Leoni Elia, et al.: "Validating Vehicular Localization Indoor using UWB: Challenges and 
Solutions". 2023 9th International Workshop on Advances in Sensors and Interfaces (IWASI). 
IEEE™, 2023, pp. 27-32. 

[i.28] San Martín J., et al.: "Precise positioning of autonomous vehicles combining UWB ranging 
estimations with on-board sensors". Electronics, 2020, 9(8), 1238. 

[i.29] u-blox: "Exploring hybrid positioning solutions to enable future autonomous vehicles". 

[i.30] Piavanini Marco, et al.: "Experimental Validation of Vehicle Positioning with Ultra-Wide Band 
Roadside Infrastructure." 2023 IEEE™ International Workshop on Metrology for Industry 4.0 & 
IoT (MetroInd4. 0&IoT). IEEE™, 2023, pp. 171-176. 

[i.31] FiRa Consortium: "The Present and Future of UWB". 

[i.32] European commission: "General Safety Regulation protecting vehicle occupants and vulnerable 
road users". 

[i.33] ETSI TS 103 900 (V2.1.1): "Intelligent Transport Systems (ITS); Vehicular Communications; 
Basic Set of Applications; Cooperative Awareness Service; Release 2". 
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