ETSI TR 103 970 v2.1.1 o26-05)

TECHNICAL REPORT

Intelligent Transport Systems (ITS);
Feasibility study on the use of UWB;
Release 2

ETSI TR 103 970 V2.1.1 (2026-05) « https://standards.iteh.ai/catalog/standards/etsi/6feb0baf-9806-4f52-bflc-2eab6b869eaf/etsi-tr-103-970-v2-1-1-2026-05


https://standards.iteh.ai/catalog/standards/etsi/6feb0baf-9806-4f52-bf1c-2eab6b869eaf/etsi-tr-103-970-v2-1-1-2026-05
https://standards.iteh.ai/catalog/standards/etsi/6feb0baf-9806-4f52-bf1c-2eab6b869eaf/etsi-tr-103-970-v2-1-1-2026-05

2 ETSI TR 103 970 V2.1.1 (2026-05)

Reference
DTR/ITS-0084

Keywords
ITS, UWB

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced in any form or by any means except for the purpose of implementation of standards.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2026.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver/
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure
https://standards.iteh.ai/catalog/standards/etsi/6feb0baf-9806-4f52-bf1c-2eab6b869eaf/etsi-tr-103-970-v2-1-1-2026-05
https://standards.iteh.ai/catalog/standards/etsi/6feb0baf-9806-4f52-bf1c-2eab6b869eaf/etsi-tr-103-970-v2-1-1-2026-05

3 ETSI TR 103 970 V2.1.1 (2026-05)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 5
01 Yo (o ST 5
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 5
L gL [N o1 o] o ISR 5
1 o0 o< TP P URUP PRSPPSO 7
2 REFEIBINCES ...ttt a b b e sttt e £ e e et e e st e be e b e sE e benb et et e neenenneebeneen 7
21 NOIMBLIVE FEFEIENCES ... ecueeeereeeie ettt ettt et e e et et e st e besee et e s aeeseeae e e enteseeebesaeeaeeneensenseseesbesaeesesneeneensens 7
2.2 INFOrMELIVE FEFEIENCES.......eeeie ittt ettt bbb bt e e e se e b e s bt ebe et e s e eesnenbesae et e eneeneennen 7
3 Definition of terms, symbols and abbreviations............ccoveeciiieiineee e 11
31 1= 10T STRUS PR 11
3.2 Y 1210 SRS 11
33 F Y o] 1= V7= 0] PR 11
4 UltraeWide band teChNOIOGIES...........oovieee e st ste st e ae e reere s 12
41 L@ = PSSR 12
4.2 B F S ool g = ot £ 1 U ok OSSP UV PR USROS 12
4.3 UWB TEQUIBLION OVEIVIEW......cueeieieiieesieeste e eetesttesteesteeste e teesteatesseesseasseasseenseenteestesssesseesseensesneesneesaeessnansennsenns 13
43.1 REQUIALOTY FrAIMEBWOIK ......eeeeiecie ettt te e s e s e e s te e ae e teentees e te e se e seeseennenneennns 13
432 (@ oTc = 1 a0 R (=0 1= o =S 13
4321 TEEE CNEINNEIS.......eeeeeeee ettt bbb bbbt et e s e e et e b e sbeebesaeeb e e e e e e 13
4322 Frequency bands availabl@ in EUFOPE.........ccciiieiici et ae e e e s e sraesnees 13
4323 Other services operating 0N Similar freQUENCY FANGES.........oiveeririeiriireeesie sttt 14
4324 Possible frequenCieS fOr "UWB ITS" ..ottt s eb s sb e 14
4.3.3 TTANSIMIT FEOUITEIMIENES ......cceeteeeeeet ettt b bbbt bbb b b e bt b et bt b e e e st e b e bt e bt ees 15
44 =0 1= SRRSO 15
441 ] 02 L = T 0 = 0 LT S PRSN 15
4.4.2 INAUSEFY CONSOMTIAL ...ttt ettt b bbbt b e bt b e bt b e se et e b e st et b b et b e b 15
443 ETSI SEANUAITS. ......cveeieeeeiieieere et bbbttt b b bt ne bt bt n e 16
45 L0 A TS o= o (= = o (= PSS 17
4.6 TeChniCal CaPADIITIES.......ccueiee ettt ettt e st e st e e te et e saeesaeesaeeseenseenseenaenneenrens 19
4.6.1 DEta COMMUINICELION ...ttt sttt ettt e e eb e bt s e s e e e e b e seeeb e s bt eheeh e e e e e e e e nsenbesbeebeeneennennen 19
46.2 S S LS 14T OSSP P TP RP PRSPPI 20
4.6.3 POSItioNING N TOCAITSALTON ...ttt bbbt st b e e eb e 20
4.6.4 Possible Usage fOr ITS @PPliCaliONS..........ccviirieire ettt sb e e 21
4.7 Market OVENVIEW @nd GrOWEN..........oiiiieiieert et b bt e b b eb e n e ens 21
47.1 OVEBIVIBW ...ttt ettt e ettt sttt et e e e e st e e besaeeaeeae e e e eeeeeeEeeaeeeeene e e enseseeebesaeemeeneanseneeseesaesneeneeneensas 21
4.7.2 Smartphones and accessories use cases and deplOYMENLS ..........coceiericeririeere e 22
4.8 Automotive use CaseS and AEPIOYMENTS ......c.ciiriiiere ettt b e bbb e e b e e b sreseeneas 23
48.1 LSS 0 LY Y (0 23
482 In-cabin sensing and occupant PresenCe AEtECLION. ........c.vecveieee et 23
4.9 Sl 01010 0= YA PRSPPI 24
5 UWB iN SUPPOIt Of ITS USE CBSES ....veveeieiiieeesiesieste st eee e eseeste st eeessesseeseesneesesteeneessesseensesneeneensesneenss 24
51 011 0o 1 1 o o PSR 24
52 Vulnerable ROBA USEr PrOtECHION ........c.ciirieiiiieieetirie sttt ettt b e et b e b e e b s b e bt b nnene s 26
53 VRU protection via UWB-CONNECIEA INFIa.........ciiiiiriiieiesereeesereet ettt s eb e e 27
54 Positioning and control for autonomous parking and highly accurate vehicle positioning............c.cccvevveene. 28
55 Secure payment and tol1ing apPliCALIONS.........c.oiiiiiiire et et ee e 29
5.6 Sl 01010 0= YA PRSPPI 30
6 UWB in ITS Architectural CONSIAEralioNS .........cceeeererierieseesieseeee e e e e eseesteeeeseesseeneeseesneas 31
6.1 OVEBIVIBWW ...ttt b bbbttt b e H e bt e h e eh £ e a e e R e e e e 8 e bt e bt eh £ e aeea e e e e b e b e SRt eb e e Reeh e e e e s e beeheebeeneente e entes 31
6.2 EXiStiNG MESSAPE CONTAINEIS......cuetieeterteeetest ettt ettt ettt st b e se st b e s bt se e e e bt st e st bt s e se bt st e e eb e s e e e ens 32
6.2.1 @7 N TSRS 32
6.2.1.1 R o0 o LTSRS TP PPV PRPRSSPN 32

ETSI


https://standards.iteh.ai/catalog/standards/etsi/6feb0baf-9806-4f52-bf1c-2eab6b869eaf/etsi-tr-103-970-v2-1-1-2026-05
https://standards.iteh.ai/catalog/standards/etsi/6feb0baf-9806-4f52-bf1c-2eab6b869eaf/etsi-tr-103-970-v2-1-1-2026-05

4 ETSI TR 103 970 V2.1.1 (2026-05)

6.2.1.2 CONtAINES STUCLUNE @NA SIZE......eeeeeeeie ettt sttt et e st e besaesteeaeesee e eeeseeseesbesneeseeneenseneens 32
6.2.1.3 TriQOEring MECHBNISIM ...ttt bbb et b e 33
6.2.2 Y SRS 33
6.221 R o]0 TP P RO PPPRPRPRSSPN 33
6.2.2.2 CONtAiNES SITUCLUIE @NA SIZE......eeceeeeeie ettt sttt et e e et e teseesbesaeese e e e eeseeseeseesneeseeneenseneens 34
6.3 UWB S ACCESS |AYEI IN TT Sttt te e s este e te et e eaaeste e se e teentesnsesneesneesneesseansannseans 36
6.3.1 Maximum transmit power within 1 msand duty CYCle.........courverie e 36
6.3.2 UWB ITS packets configuration Profil€S..........ueiciieie st 36
6.4 Resource management CONSIAEIAHIONS..........ccvicuiieeeeeseeseeesee et esteestesaeseesreeste e teesseesaessaesseeseensennsesneesees 36
7 (@0 aTex U1 To g Ir=TaTe o 11 1 oo S 36
Annex A (informative): Bibliograpny ...c..oceeeee 37
Annex B: LO{F= T 0 SN o E (0] YR 38
11 (TSP P PRSP PRORPRTRORN 39

ETSI


https://standards.iteh.ai/catalog/standards/etsi/6feb0baf-9806-4f52-bf1c-2eab6b869eaf/etsi-tr-103-970-v2-1-1-2026-05
https://standards.iteh.ai/catalog/standards/etsi/6feb0baf-9806-4f52-bf1c-2eab6b869eaf/etsi-tr-103-970-v2-1-1-2026-05

5 ETSI TR 103 970 V2.1.1 (2026-05)
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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-member s, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETS IPR online database.

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR 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 ETS| 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
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3GPP Organizational Partners. oneM 2M ™ |ogo is atrademark 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" areto be
interpreted as described in clause 3.2 of the ET S| 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]. Materia 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 isimportant 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 overal C-ITS system.
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For these analyses the present document uses example use cases such as:
. VRU detection and clustering
e  Tolling based on secure ranging
. Precise cooperative positioning
o 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 I TS standards framework is considered.
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1 Scope

The present document studies the feasibility of using Ultra Wide Band (UWB) technology inITS.

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 | mplementing
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 UltraWide 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] |EEE Std 802.15.4a™-2015:"|EEE Standard for Low-Rate Wireless'.

[i.7] |EEE Std 802.15.42™-2020: "I EEE Standard for Low-Rate Wireless Networks--Amendment 1:
Enhanced Ultra-Wideband (UWB) Physical Layers (PHY s) and Associated Ranging Techniques'.

[i.8] ETSI TR 103579 (V1.1.1): Intelligent Transport Systems (ITS); Pre-Standardization Study on
payment applications in Cooperative ITS using V2l communication.

[i.9] ERC Report 25: "The European table of frequency alocations 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”.

[1.12] 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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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".

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’.
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2014/53/EU; Part 4: Material Sensing devices using UWB technology below 10,6 GHz".

ETSI EN 302 065-4-4 (V1.1.1): "Short Range Devices (SRD) using Ultra Wide Band technology
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ETSI EN 302 065-3-1 (V3.2.1): "Short Range Devices (SRD) using Ultra Wide Band technology
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motor and railway vehicles; Sub-part 1: Requirements for UWB devices for vehicular access
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ETSI EN 303 883-1 (V2.1.1): "Short Range Devices (SRD) and Ultra Wide Band (UWB);
Part 1. Measurement techniques for transmitter requirements’.

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

Pirch H.-J., Leong F.: "Introduction to Impulse Radio UWB Seamless Access Systems'.

Inpixon: "Ultra-Wideband RTL S, Positioning, & Sensor Technology".

Leoni Elig, et a.: "Validating Vehicular Localization Indoor using UWB: Challenges and
Solutions'. 2023 9" International Workshop on Advances in Sensors and Interfaces (IWASI).
IEEE™, 2023, pp. 27-32.

San Martin J., et a.: "Precise positioning of autonomous vehicles combining UWB ranging
estimations with on-board sensors'. Electronics, 2020, 9(8), 1238.

u-blox: "Exploring hybrid positioning solutions to enable future autonomous vehicles'.

Piavanini Marco, et a.: "Experimental Validation of Vehicle Positioning with UltraWide Band
Roadside Infrastructure.” 2023 IEEE™ International Workshop on Metrology for Industry 4.0 &
0T (Metrolnd4. 0&10T). IEEE™, 2023, pp. 171-176.

FiRa Consortium: "The Present and Future of UWB".

European commission: "General Safety Regulation protecting vehicle occupants and vulnerable

road users'.
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