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Shared Responsibility for Road Safety

Government

Vehicle 
Manufacturers 

Automotive 
Suppliers

Each party has to take its own 

responsibility and to make its 

own contribution to the 

enhancement of road safety 

Users 

Frequency Management is an 
essential part 
of technology development and 
deployment 



¶ SARA - Group

¶ Formed in 2001 as Short range Automotive Radar frequency Allocation  

¶ now: Strategic Automotive Radar frequency Allocation 

¶ Mission 

¶ Global harmonization for regulations and standards to enhance  
road safety through UWB SRR 

¶ now: Long term efforts towards effective frequency regulations 
worldwide for automotive radar in general 

¶ Cooperation of the industry to develop and maintain the 
regulatory framework for automotive radar 

Working on Frequency Management for automotive radar 

independent of frequency and bandwidth 

The SARA Group 



Active Partners

SARA Group
SARA ïMember Companies

Cooperating Partners

Supporting Partners

Related Partners 



Frequencies for Automotive Radar

/
MRR



Trends and Potentials.

Sensor Performance in the State Space.
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Evolution of Sensor Performance

Please Note:

Angular resolution is very important to detect edges, width and 

orientation of extended objects, especially in the vicinity of the 

car !

Outline

Status

Next Gen
ADAS

Trends and
Potentials

Conclusion



¶ New Allocations 
¶ 24/26 GHz, 79 GHz UWB SRR 
¶ETSI ïStandard / System Reference Doc 
¶Frequency Allocation 

(Compatibility Studies, Impact Assessment) 

¶ Harmonization 
¶ ISM 24 GHz (power levels, bandwidth) 
¶Compatibility Study with police radar 
¶World wide harmonization 

¶Maintenance / Defense of Frequencies 
¶ 77 GHz ACC band ïSAAB / Bosch surveillance radar / RAS /
¶ SARA support for Toyota Petition for Rulemaking in US 
¶ Avoid national restrictions 

SARA ïCurrent Projects 

SARA is working on several projects (not only on 24 GHz UWB SRR)

Worldwide harmonization is the key goal



ÁUS: February 2002

ÁEU: January 2005

ÁRussia: July 2008 

ÁAustralia: July 2006

ÁSingapore: December 2007

Á 22 ï29 GHz and 79 GHz

ÁCanada

Á Preliminary solution since August 2006

Á Regulation in 2008 expected

Á Japan

Á UWB study group finalized

Á Regulation in 2010 expected

Global Frequency Allocation for 

24 GHz UWB Short Range Radar (SRR)

Worldwide nearly 60 

countries have approved 

24 GHz UWB SRR.

Interest of the national industry is important for the frequency allocation



UWB Radar Study group in Japan

Members (status in Sep 2009)

*1 SARA member  *2 originally from Nissan
*3 Civil Aviation Bureau (Airport Radar) 
*4 joined from 6thmeeting (11-Marª08)
*5 Successor of Mr. Watanabe (former director) from Julyª08
*6 New assignment from Julyª09
NICT : National Institute of Information and Communications Technology
TELEC: Telecom Engineering CenterMLIT: Ministry of Land, Infrastructure and Transport
ARIB : Association of Radio Industry and Businesses JMA: Japan Meteorological Agency
JAMA: Japan Automobile Manufacturers Association, Inc. 
NAOJ : National Astronomical Observatory of JapanNTT  : Nippon Telegraph and Telephone Corporation JAXA :Japan Aerospace Exploration Agency

JARL : Japan Amateur Radio League, Inc. 

Promotion group
(OEMs, suppliers)

Mr. Aoyagi Furukawa Electric

Mr. Ikeda*1 TDK
Mr. Ohta*1 Daimler 
Mr. Oyama Hitachi
Mr. Hirose*1 Conti VDO 
Mr. Horimatsu Fujitsu
Mr. Miyahara*1 Visteon
Mr. Shingyoji*4 Honda

Victim group
(Existing services)

Mr. Arai NTT Docomo
Mr. Inoguchi MLIT*3

Mr. Umezawa Softbank
Mr. Onogi JMA
Mr. Kohno Space Communication

Mr. Kondo JARL
Mr. Shindo NTT
Prof. Chikada NAOJ
Mr. Sone*6 JAXA
Mr. Sugata KDDI
Mr. Saito*4 Japan Radio Co., Ltd.

Mr. Tanaka*4 NHK
Mr. Nishidai*4 OMRON
Mr. Takeuchi*4 Japan Cable Lab.

Neutral group
(Experts from Universities, Institution )

Prof. Kohno
(Chairman) 

Yokohama National 
Univ.

Prof. Kobayashi Tokyo Denki Univ.

Prof. Takada Tokyo institute of 
Technology

Prof. Tsugawa Meijo Univ.
Mr. Nakagawa TELEC
Mr. Nakamura ARIB
Mr. Hamaguchi NiCT
Mr. Mizuno*2 JAMA

MIC(Organizer)
Mr. Takeuchi*5, Mr. Nakazato*6, Mr. Wada*6, Mr. Hattori*6

Courtesy: Daimler Japan



UWB Radar Study group

Ad hoc meetings (status in Sep 2009)

No. Ad hoc
groups Leader

Status, remarks

24GHz 26GHz

9 Inter-Satellite 
Communication Visteon Finished

Sepª08
Finished 
Sepª08

10 Amateur radio serviceTDK Finished
Marª08 No problem

11 Narrow band RadarTDK Finished
Febª08

Finished
Febª08

12 Wide band wireless 
access Furukawa No problem FinishedDec

ª08

13 Out of band maskDaimler,
Furukawa Finished Augª09

14 Restrictions of 
regulation Daimler No problem With 

remarks

15 Safety benefit Daimler 
Autoliv

JP accident data to be included to 
the analysis 

No. Ad hoc groups Leader
Status, remarks

24GHz 26GHz

1, 2 FS
FWA Conti VDO

Daimler

No problem Finished 
Decª08

Entrance 
Radio No problem No problem

3 FSS TDK Finished 
Sepª08

Finished 
Aprª09

4 ASDE
Airport radar

Furukawa No problem Finished 
Sepª08

5 RAS Daimler Finished 
Aprª09 No problem

6 EESS Visteon Finished 
Sepª08 No problem

7 BSS TDK No problem No problem

8 CATV Conti VDO Finished 
Aprª08 No problem

-No. 1 to 6 started in Juneª07.-No. 7 to 15 started in Octª07.
-No.13 to 15 are not a specific interference calculation, but a common issue for No. 1 to 12.
FS: Fixed Service FWA: Fixed Wireless Access FSS: Fixed Satellite Service 
RAS: Radio Astronomy ServiceEESS: Earth Explorer Satellite ServiceBS: Broadcasting Satellite CATV: Cable TV

-«Freq. 24GHz¬ means 22 ®24.25GHz with penetration limit 0.1%
-«Freq. 26GHz¬ means 24.25 ®29GHz with future mitigation measure

For each ad hoc group the promotion group defined 1-2 companies for leading the discussions Courtesy: Daimler Japan



Japan - UWB Radar Study group

Current negotiations (status Sept 2009)

3 frequency bands 24GHz, 26GHz and 79GHz are proposedby SARA
ü Start with 24GHz band

Cars with 24GHz UWB Short Range Radar are on the market in many foreign countries
(nearly 60 countries including Europe and US), and can contribute to road safety also for 
Japan.
Ą (Aprô09) Negotiation was finished with penetration limit 0.1% (80,000 cars),

but continued to get more % (e.g. 0.3% = 240,000 cars), depending on RAS and EESS    
(JAXA)., Automatic deactivation for RAS-sites

ü Flexible Allocation 26GHz band

Any intentional emissions into the passive band (EESS and RAS) will be avoided. 
No deactivation in the vicinity of Radio Astronomy necessary
Ą (Decô08) Negotiation with Fixed Services (FS, NTT, NTTdocomo, Softbank, KDDI) was 

finished
Ą(Juneô09) Out-of-band emission -61.3dBm/MHz to the band below 10GHz is agreed

by NHK and other TV broadcasting stations (NTV, TBS, TV-Asahi, TV-Tokyo, Fuji-
Television).

ü Allocation of 79GHz band

In future both technologies ï26GHz and 79GHz ïwill be available
Ą 79GHz UWB SRR in Japan to be discussed from fiscal year 2010, 
Cooperation with ARIB - group.

Courtesy: Daimler Japan
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European Package Solution 
UWB Gap  

European Package Solution 24/79 GHz 

Development Production + Use
UWB Gap 

SARA searches a frequency allocation 
In the range 24-26 GHz to bridge the 
UWB gap and to keep UWB SRR in the 
cars. 

SARA clearly sees the future in 79 GHz! 

SARA does NOT make any deal with 
any other  service or application to give 
up 79 GHz ! 

24 GHz 
Sunset

date

2005         2009           2013 

Sunset date

Production + Use Use

24GHz 

79 GHz 

24 GHz UWB SRR 79 GHz UWB SRR

26 GHz UWB SRR

79 GHz UWB SRR are expected 

to be not in time 

for a seamless transition in 2013



79 GHz UWB SRR: 
Sensor Development and Vehicle Integration 

Sensor 
Development 

Implementation and Validation in car

First sensor 
prototype presented 

Technology 
Development 

ÅSupported by ÅSupported by

ÅSource: Kokon 2008 

Process Step Description 

Semiconductor 
technology 

Semiconductor Development (Kokon Project 2004-2007) 

Sensor Sensor and component development (MMICs, ASICs) (RoCC Project 
2008-2011) 

Car integration and 
application 

Sensor suitable for mass production 
New materials for bumper / paintings (transparent at 79 GHz) Car 
integration and application development 

Test under real 

world conditions  

Test of sensor and application (up to 1 Million driven km for safety 
related functions)

2007

Todayós 24 GHz

sunset date in Europe 

2009 2011 2013 2015



Å 2-step approach for EC mandate

Å Part 1: Review of current 24/79 GHz regulation finalized

Å Part 2: Consideration of alternative frequencies

ïImpact Assessment for 3 options

ÅObjective: ñAchieving the safety benefits of collision mitigation and avoidance 

applications while minimizing the opportunity cost associated when designating 

spectrumò

ÅOption A: keep current regulatory framework as it is / no change

ÅOption B: SRR systems in the frequency band 24 ï29 GHz

ÅOption C: 24 GHz narrow-band radar systems with extended band mode 

(WLAM )

ïCompatibility Studies in the range 24 ï79 GHz

26 GHz Process ïEC Mandate

Part 2 has to be finalized until March 2010



Europe: 79 GHz  frequency allocation is available 

US: statement FCC ïfill the 22-29 GHz band first 

Therefore 

Japan - start the allocation process now (24/26 GHz study group 
finished)  and 
US in parallel
asking for worldwide harmonization 
ĂEurope available, Japan in progress, what about US?ñ 

Ý Japan is an important milestone in worldwide harmonization 

79 GHz: 

SARA Strategy for worldwide Harmonization



Study group 79 GHz in Japan 

- Which companies will participate in the proponent group? 

- Who (in person) will take the lead ? 

- Cooperation with SARA / 
Joining the SARA group??? (helpful in worldwide harmonization) 

- Chairman of the new Study Group 

79 GHz: 

Study group in Japan



Other Activities of the SARA group

76-77 GHz Long Range Radar (ACC-band) :

- Keep band open against national restrictions

- Support to Toyotaôs Proposal for New Rule Making in US
And avoid automatic deactivation for Radio Astronomy Sites

ISM / Narrow Band Radar (24 GHz)

- Compatibility Study with Police Radar

- Class 1

Rec 70-03

- Automotive Radar now in Annex 5



Spectrum Automotive Radar - Overview

22 GHz 29 GHz

Frequency

77 GHz 81 GHz

Europe

US & Canada

Japan

77 - 81 GHz

UWB SRR not 

yet allocated

UWB SRR not  yet 

allocated. 

Proposed by SARA, 

process starting in 

March 2010

SARA proposal

22 ï26.625 GHz

Passive band

UWB SRR

UWB SRR

UWB SRR

24 ï29 GHz

Until 2013

March 2013

(expected)

22 ï29 GHz

22 ï26.625 GHz

24 ï29 GHz

ISM / Narrow Band 

SRR, MRR 

LRR

UWB SRR,

MRR

Two frequency ranges for automotive radar in the near future



Frequency Management 

affects YOUR radar business directly !

Frequency Management affects YOUR radar business directly !

- Sensor Technology:

- Frequency range 

- Emission limits (intentional and Out-of-Band) /

Measurement range 

- Bandwidth

- Sweep speed / Dwell time

- Automotive Applications:

- Range of object detection

- Vehicle speed range

- Automatic deactivation

- Market:

- availability of frequency allocations

- test and certification procedures / costs

Worldwide harmonization is important  ! 

Frequency Management affects YOUR radar business directly !



SARA - Work

Frequency Management for Automotive Radar
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Active cooperation of the 

SARA members is key for

success

Frequency Management 

affects YOUR radar business

directly !



The risk of NOT participating in frequency management:

1. Frequency allocation is not static over time and actual available bands may be 

closed, moved or changed in their usage  (e.g. ACC band)

2. Product standards may be modified or cancelled (in ETSI) or technical limits 

(like spurious or out-of-band emissions) may be redefined in ECC and ITU

3. In worst case products brought on the market may loose their type approval 

and can no longer be sold (again e.g. impact on ACC band)

Consequence 1: 

Monitoring and participation in standardization bodies 

all over the world is essential for automotive radar business

Why YOU should be engaged in SARA ? (1)



Activity level needed to bring safety-critical products on the market:

1. Use of public available frequency bands is not possible

2. A given level of protection against interference from others is required

3. SRRs/LRR need to get a better status - secondary services or higher

(to get protection (like C2C) and better conditions in compatibility studies)

4. Representation in regulatory bodies to monitor others and lobby own interests

5. Lobbying on political level and at national administrations

6. Both technical expertise and management/social skills needed

7. Long term strategy and multi-generation product planning 

Consequence 2: 

For safety critical applications active strategic frequency management 

is required to obtain long term access to frequency bands 

Why YOU should be engaged in SARA ? (2)



Why should automotive industry participate in worldwide

frequency management activities ?

ÅThe big players for allocation and control of frequency bands are 

the telecommunication companies. Passive services (like Meteosat) 

and radioastronomy (like CRAF) also have very important influence.

ÅTo get a small piece of the "frequency cake" an active participation 

of a consolidated and well-focused automotive interest group is 

essential.

ÅInterference issues must be solved to develop 

a sustainable radar business and to safeguard 

high development expenses for radar systems 

Why YOU should be engaged in SARA ? (3)



How should automotive industry be organized ?

ÅThe organization should be on a worldwide basis with both car 

makers and suppliers participating

ÅDue to the long term character of frequency activities a stable and 

continuously growing community is needed

ÅStrategic long term goals without (pre)competitive interests should 

build the main focus

Why YOU should be engaged in SARA ? (4)

Consequence 3: 

Automotive Industry should speak with one voice

to be successful

And should be present continuously and permanent

in the world of frequency management



The SARA Group

ÁSARA - Structure

ÁActive Partners right for vote in Steering Committee

full financial contribution ï2 votes

half financial contribution ï1 vote

ÁCooperative Partners ïright for vote in Plenary meeting

ÁSupporting Partners ïattend Annual Meeting

ÁSteering Committee decides about projects and budget



The SARA Group

You are welcome 

to become a member of the

SARA-group

and to cooperate actively 

in the challenging field of 

Frequency Management


