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Mr. William F. Caton

Acting Secretary

Federal Communications Commission
445 Twelfth Street, S.W.

Washington, D.C. 20554

Re: Revision of Part 15 of the Commission's Rules Regarding
Ultra-Wideband Transmission Systems
ET Docket No, 98-153 /
Ex Parte Communication

Dear Mr. Caton:

Pursuant to Section 1.1206(b) of the Commission's rules, I am writing
on behalf of the Short Range Automotive Radar Frequency Allocation group
("SARA"), an assoclation of automotive and automobile component manufacturers,
to notify you of an ex parte meeting that occurred at the Commission on February 6,
2002 in connection with the above-referenced proceeding. The meeting was held to
address the use of 24 GHz ultra-wideband ("UWB") radar systems designed to
enhance road safety. The attached materials were distributed and served as the
basis for discussion.

Those participating in the meeting included Bryan Tramont, Legal
Advisor to Commissioner Abernathy, Timothy McBride, Vice President, Washington
Affairs, DaimlerChrysler Corporation, Mark Esherick, Director, Legislative Affairs,
Information Technology and Telecommunications, Siemens Corporation, Jake Jones
and Volker Schmid, DaimlerChrysler, Daniel Selke, Mercedes-Benz USA, Jeffrey
Krauss, Consultant to MA/Com and Ari Fitzgerald, Counsel to SARA.
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An original and one copy of this letter 1s submitted for inclusion in the
proceeding record.

Respectfully submitted,

R S o

Arn Q. Fitzgerald
Counsel for SARA

Enclosures
cc (w/enc.): Mr. Bryan Tramont
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Short Range Automotive Radar Frequency Allocation Group

24 GHz Short Range Radar for
Automotive Applications

3

February 5, 2002 [9)
s
~

Audi, BMW, DaimierChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat,
Volkswagen, Volvo, A.D.C., Bosch, Delphi, InnoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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SARA GROUP

* ACRONYM: Short Range Automotive Radar Frequency Allocation

* CHARTER: - Coordinate Regulatory Requirements for SARA Members
- Agree on a Common Set of Spectrum Parameters
- Create Radio Standards to enable Certification
- Perform or contribute to Compatibility Studies
- Worldwide harmonization

MEMBERS: - Major Car Manufacturers (Passenger and Truck)
& Liaisons - Leading Radio Frequency System, Component Manufacturers
- Organizations such as ACEA, CLEPA, VDA
(European & Global Auto and Auto Component Mfrs)

Audi, BMW, DaimlerChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat,
Volkswagen, Voivo, A.D.C., Bosch, Delphi, innoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Audi, BMW, DaimlerChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat,
Volkswagen, Volvo, A.D.C., Bosch, Delphi, innoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Traffic scenarios Need for accident prevention

)t collisions

“A death from vehicle crashes every 13 min. (injury every 14 sec.)
41,200 motor vehicle deaths per year.*
(National Safety Council, Injury Facts, 1999)

Statement of U.S.A. National Transportation Safety Board Public Meeting - 1 May 2001:
“Develp and in plem ent... .aprogram to nform thepublic... .

on the benefits,use, and effectvenessof C W S.andAC C »
CIW S.= collisonwaming systam ; A £ £ .= adaptive crise control)

Audi, BMW, DaimlerChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat, 4
Volkswagen, Voivo, A.D.C., Bosch, Delphi, InnoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Causes of Rear-End Crashes

—> 24 GHz Automotive Radar
could address 88% of all
Causes of Rear-End Crashes

DRIVER INATTENJION
68%

ALCOHOL OT?ER
INATTENTION  FQLLOWING 3%

& FOLLOWING TOO CLOSELY

TOO CLOS? /

Source: NHTSA

Audi, BMW, DaimlerChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat, 5
Volkswagen, Voivo, A.D.C., Bosch, Delphi, innoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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« The UWB proceeding record does not contain any documented suggestion
that 24 GHz UWB operations will cause interference to any service.

- Specifically, 24 GHz UWB operations will not cause harmful interference to
radio astronomy or Earth Exploration Satellite Services, two passive services

that have allocations at 23.6-24.0 GHz.

» Being able to operate in the 24 GHz band at -41 dBm is critical to the
viability and reliability of the SRR devices. If the car and car parts
manufacturers that are developing these devices are not allowed to operate
according to those parameters, the life-saving devices will never find their

way into the marketplace.

Audi, BMW, DaimlerChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat,
Volkswagen, Voivo, A.D.C., Bosch, Delphi, InnoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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- Mass market component parts are not available for higher frequency bands.
Therefore, it would not be viable from a financial perspective to deveiop SRRs
that operate in the higher bands.

« There is nothing in international footnote $5.340 or US footnote US246 (the
footnote implementing $5.340 in the US) that prohibits the FCC from allowing
UWB devices to operate in a manner that causes intentional emissions into the
23.6-24.0 GHz band (in fact, US246 does not even apply to Part 15 devices).

- The regulatory process for securing approval to operate 24 GHz UWB is well
on its way in Europe, and we have every reason to believe that it will be
successful.

* Itis time to resolve this proceeding in a manner that allows the operation of
24 GHz SRRs.

Audi, BMW, DaimlerChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat,
Volkswagen, Voivo, A.D.C., Bosch, Delphi, InnoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Presentation of the
Short Range Automotive Radar Frequency Allocation Group:

24 GHz Short Range Radar for
Automotive Applications

before the

National Telecommunications and Information Administration
Office of Spectrum Management

February 1, 2002

Audi, BMW, DaimlerChrysier, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat,
Volkswagen, Voivo, A.D.C., Bosch, Delphi, InnoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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OUTLINE

Traffic safety benefits
Compatibility of SRR with Radio Astronomy Services
Compatibility of SRR with Earth Exploration Satellite Services

Relocation of SRR center frequency is not feasible

Audl, BMW, DalmilerChrysler, Flat, Ford, Jaguar, Opel/ GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat, 2
Volkswagen, Volvo, A.D.C., Bosch, Deiphl, InnoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Traffic scenarios Need for accident prevention

“A dgg,ﬂyﬁ'om.vghlcle crashes. every 13 min. (injury every 14 sec.)

¥
* -

L.“Dev’elop nd nﬁplement ... 2 program to inform the publlc
n the béneﬁts use, and effectiveness of C.W.S. and A.C.C.”

.~ (C.W.S. = collision warning system; A.C.C. = adaptive cruise control)

Audl, BMW, DaimierChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat,
Volkswagen, Volvo, A.D.C., Bosch, Delphi, InnoSent, Megamos, Slemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Causes of Rear-End Crashes

— 24 GHz Automotive Radar
could address 88% of all
Causes of Rear-End Crashes

DRIVER INATTENJION
68%

] OTHER
INATTENTION FOLLOWING 3%
& FOLLOWING 100 cLOSELY

TOO CLosy

Source: NHTSA

Audi, BMW, DaimierChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citraén, Renault, Saab, Seat, 4
Volkswagen, Voivo, A.D.C., Bosch, Delphi, InnoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Compatibility of 24 GHz SRR with Radio Astronomy

FCC Policy: Acceptance of 1km separation distance
ITU-Limit with respect to RA769-1 recommends -251dBm/Hz

— such a best case sensitivity can only be achieved under the following conditions:
« all fluctuations of terrestrial and atmospheric noise are eliminated via calibration

* the dish elevation is more than 30° to avoid influences from ground (MIT Haystack
site)

* the water vapor content of the atmosphere is nearly zero (only achievable on dry,
cold winter nights)

The realistic sensitivity depends on the dish elevation and varies from
-248dBm/Hz to -203dBm/Hz

Aud], BMW, DalmlerChrysler, Flat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citro&n, Renault, Saab, Seat, 5
Volkswagen, Volvo, A.D.C., Bosch, Deiphi, InnoSent, Megamos, Slemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Single Entry Interference Scenario with Radio Astronomy

Sub Refector
Primary Focus Sub Reflector Main Baam

Terestrial Noise s
Shislding Fence W oS
" . g -

"RA Dish

Tkm

Shielding fences around the RA observatory provide further attenuation of 20dB.

Audi, BMW, DaimlerChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat, 6
Volkswagen, Voivo, A.D.C., Bosch, Deiphi, InnoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Audl, BMW DalmlerChrysler Fial, Ford Jayuar, Opoll Gll Porsche, PSA Paugoot Citroén Renault, Sub Seal,
Volkswagen, Volvo, A.D.C., Bosch, Delphi, InnoSent, Megamos, Slemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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CONCLUSION: Compatibility of 24 GHz SRR to Radio Astronomy

*For normal RA measurement conditions with an elevation of more than 10° over ground, the
protection requirement of 1km is never exceeded.

* In the rare occasion of measurements of 5° elevation angle the worst case protection distance is
1350m without taking any shielding into account.

* With a fence shielding of 20dB the protection distance stays below the protection requirement
even for an elevation angle as low as 5°,

1600
@ 1400
T 1200
g 1000
- 800
S 600
° 400
& 200
0
o 10 20 30 40 50 60 70 80 90
dish elevation In °
[-o—without shielding fences —s— with shielding fences 20dB ]
Audl, BMW, DalmierChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat, 8

Volkswagen, Volve, A.D.C., Bosch, Delphi, innoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.



24 GHz Short Range Radar SARA =

Compatibility of 24 GHz SRR to Earth Exploration Satellite Services

* Long term EESS threshold is -163dBW/100MHz = -213dBm/Hz
according to ITU-R SA.1029-1.

* SARA provides a calculation for the system “MEGHA-TROPIC”.
Other satellites with different gains and therefore different footprint
sizes render similar results.

* Vehicle aggregation is considered via an area density based on two
different models for crowded city highways as well as suburban areas.

* Peak traffic density situations in cities are not critical due to scattering
and shielding effects by surrounding buildings.

Audi, BMW, DalmlerChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat, 9
Volkswagen, Volivo, A.D.C., Bosch, Deiphi, InnoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Channel bandwidth B = 400 MHz
Footprint diameter D = 35.4km

Nadir angle a=52.3°

LOS elevation angle B =37.7°

Altitude h=817km

Max. Antenna gain G = 40dBi m:f:mm
HPBW o= 1.65° nadir direction
LOS distance I =1336km

Gearrst ry of canically scanned micronave radiomet er

Useful
swat h

Audi, BMW, DaimierChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat, 10
Volkswagen, Volvo, A.D.C., Bosch, Delphi, innoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Margin calculation of 24 GHz SRR vs. EESS

Figure Comment
EESS Limit -213 dBm/Hz w.r.t. ITU-R SA.1029-1
G _rx _mean -(+38.5) dBi mean Antenna Gain over HPBW, 40dBi-1.5dB
Propagation Loss -(-182.5) dB LOS Lig = 20log(4xl/A) , 1= 1336km
Gating -(-3) dB 50% calculation time within cycle w.o. Transmission
Relative elevation side lobe -(-25.1)dB w.r.t RPE of SRR specification g, = —0.666*p
| gain TX
Atmospheric Loss -(-1.3)dB 0.16dB/km * 5km / cos (a)
SRR Transmitter PSD EIRP -(-101.25 dBm/Hz) w.r.t. FCC part 15 500pV/m at 3m
Margin + 61,65 dB Equivalent to 1,462,177 sensors in the entire footprint

*With respect to the footprint diameter of 35.4km corresponding to an area of 984km? the
margin of 61.65dB is equivalent to an SRR density of 1486 units/km?.

*Assuming 4 active sensors on the car pointing in the same direction and a long term market
acceptance rate of 40%, this translates. into a maximum vehicle density of 929 cars/km?.

*With respect to a uniformly distributed car orientation over the azimuth and a half-power
beamwidth of the sensor cluster in the order of 90° only a quarter of the sensors will be
pointing in the direction of the satellite. This renders 6dB of additional margin translating

into 3715 cars/km?.

Audi, BMW, DaimlerChrysler, Flat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat,
Volkswagen, Volivo, A.D.C., Bosch, Delphi, InnoSent, Megamos, Slemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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CONCLUSION: Compatibility of 24 GHz SRR to Earth Exploration Satellite Services
Radiation Pattern Envelope

Rel. Gain / dB

a0 -0 ¢

Rectangular street grid Scenario
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*Highway scenario: rectangular grid of highways with intersections every 3.5km with
8 lanes and 20m vehicle separation => 123 vehicles/km?

* Suburban city scenario: rectangular grid of streets with intersections every 250m
with 2 lanes and 50m vehicle separation => 330 vehicles/km?

*With respect to the calculated maximum vehicle density of 3715 vehicles/’km? a safety
margin of 9dB remains even for a worst case superposition of both scenarios.

Audi, BMW, DaimlerChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat, 12
Volkswagen, Volvo, A.D.C., Bosch, Delphl, InnoSent, Megamos, Slemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Relocation of SRR center frequency is not feasible:

SRR need to perform two types of measurements:
— precise distance measurements (low power UWB emissions)
— velocity Doppler measurements (narrowband CW according to existing Part 15)

No alternate allocation of 100-200 MHz (10dBm EIRP) is available within 15-30
GHz

Global allocation is necessary for economies of scale

Discrete mass market components do not exist for frequencies higher than 24 GHz
Alternative MMIC technology (GaAs) are cost prohibitive for SRR systems

An additional delay of 3-5 years is inevitable for development (supplier and OEM)
There is no high volume demand i)eyond 24 GHz in the telecom industry

Traffic safety benefits are ready for deployment - and would be postponed in best
case. Lives would be lost unnecessarily!

Audi, BMW, DaimlerChrysler, Fiat, Ford, Jaguar, Opel/ GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat, 13
Volkswagen, Volvo, A.D.C., Bosch, Delphi, innoSent, Megamos, Slemens VDO, TRW, Tyco Electronics, Valeo, Visteon.
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Power reduction is not feasible:

Reduction of power would cause the detection range
to drop below critical thresholds:

* The rear-end collision functionality would be compromised
* Protection for pedestrians would be severely degraded

= All potential benefits (Backup-Aid, rear-end collision
mitigation, Parking Aid and Passenger protection etc.) would
be jeopardized.

Audl, BMW, DaimlerChrysler, Fiat, Ford, Jaguar, Opel / GM, Porsche, PSA Peugeot Citroén, Renault, Saab, Seat, 14
Volkswagen, Voivo, A.D.C., Bosch, Delphi, InnoSent, Megamos, Siemens VDO, TRW, Tyco Electronics, Valeo, Visteon.



Limitation of vertical antenna characteristic

The vertical antenna pattern shall be limited according table 3 with respect to the
maximum antenna gain. The vertical antenna angle is positioned on 0° for a vector
direction parallel to ground and on —80° for a vector direction from top to ground.
The antenna’s co-polar elevation RPE (radiation pattern envelope) shall be

measured within the azimuth plane of EIRP_max.

Limitation of vertical antenna pattern

Vertical antenna angle 6
in°®

spatial antenna gain

8 <-75° and 6 > 45°

G_dBi_max -30 dB

-75° <0 < -30° G_dBi_max + 0,666 x
[dB/°](8 +30°)

-30° <9< 0° G_dBi_max

0° <9 < 45° G_dBi_max - 0,666 x 6

[dB/°]

The mounting height is limited to maximum 1,50 m (according to the draft EN 301

091-1, clauses 7.2.3.3 and 7.2.3.4).
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November 27, 2001

The Honorable Michael Powell
Chairman

Federal Communications Commission
445 Twelfth Street, S.W.

Washington, D.C. 20554

Re: ET Docket 98-153: In the Matter of Revision of Part 15 of the FCC's Rules
Regarding Ultra-Wideband Transmission Systems

Dear Chairman Powell:

We write you as members of the Short Range Automotive Radio Frequency
Group ("SARA") ¥/ to indicate SARA's strong support for your stated intention to issue rules in
the very near future that will enable the deployment of ultra-wideband ("UWB") technology.
UWB is a wireless technology that has the potential to foster innovative, beneficial and
spectrally efficient automotive radar applications at 24 GHz. The automotive radar applications
envisioned by SARA's members require intentional emissions into a spectrum band no wider
than +/- 2.5 GHz around a center frequency of 24.125 GHz. Accordingly, these applications will
occupy spectrum that is far removed from Global Positioning System ("GPS") spectrum, and,
therefore, will pose no threat to GPS services. We expect SARA's automotive radar applications
to enhance significantly the safety of America's roadways. Moreover, as participants in this
more than three year old proceeding, we are confident that SARA's automotive radar systems can
successfully be deployed at 24 GHz and work side by side existing services.

The automotive manufacturers organized in SARA plan to use this less expensive
radar technology at 24 GHz to expand significantly upon the vehicle-based assistance systems
that exist today. This technology will allow for the detection of persons and objects in front of,
behind and in the "blind spot” of automobiles so that injurtes from automobile collisions and
near collisions can be reduced significantly. The radars will operate day and night, widely
independent of weather conditions. The successful completion of the current UWB proceeding
would allow us to make significant progress toward offering these ground-breaking safety
services to the public.

= SARA is made up of the following automobile manufacturers: Audi, BMW, DaimlerChrysier, Fiat, Ford,
General Motors, Jaguar, MAN, Opel, Porsche, PSA Peugeot Citroén, Renault. Saab, Sear, Skoda. Volkswagen and
Volvo. 1t also includes as members the following component manufacturers: 4.0.C., Bosch. Delphi Automotive
Svstems, Hella, InnoSent, Megamos, Siemens VDO, TRW, Tvco Electronics, Valeo and Visteon.
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Again, we urge the FCC to issue a report and order in this rulemaking
expeditiously to allow us to get our 24 GHz automotive radar products into the marketplace as
soon as possible. By doing so, the Commission will have again promoted a far-reaching,
innovative wireless technology that provides significant public safety benefits.

Very truly yours,

AUDI BMW

/sf /s/ /s/
Dr. Willibert Schleuter, Chief Executive Engineer Dr. Raymond Freymann
Torsten Gollewski, Advanced Development Head of Vehicle Research
Electrics/Electronics Max-Diamand-Str. 13
D-85045 Ingolstadt D-80788 Miinchen
Germany Germany
DAIMLERCHRYSLER FIAT

/s/ /s/
Timothy J. McBnde Ugo Fermi
Vice President Washington Affairs Mgr., Driver Assistance Systems
1401 H Street NW, Suite 700 Corso Giovanni Agnelli, 200
Washington DC 20005 10135 Torino

TItaly

JAGUAR PORSCHE

/s/ /s/
Richard Elsy Uwe Michael
Director of Product Engineering Director, Electric Electronic Systems
Abbey Road Dr. Ing. h.c. F. Porsche AG
Whitley Porschestrasse
Coventry CV3 4LF D-71287 Weissach

England Germany

WD - B6TITL - R1433098 v
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VOLKSWAGEN

I/
Wolfgang Kreft
Technical Development
Executive Director Electrics Electronics
PO Box 1679
D-38436 Wolfsburg
Germany

ROBERT BOSCH

/s/
Prof. Dr. Peter Knoll
General Manager Advanced Engineering
Robert Bosch GmbH
Daimlerstr. 6
D-71229 Leonberg
Germany

SIEMENS VDO AUTOMOTIVE

/s/
Dr. Wemner Hosp
Vice President Generic Development
Osterhofener Str. 19
D-93055 Regensburg
Germany

WDC - B6T737/1 - #1423098 v
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ADC.

/sf
Michael Schamberger
President CEO
Automotive Distance Control Systems GmbH
Kemptener Str. 99
D-88131 Lindau
Germany

DELPHI AUTOMOTIVE SYSTEMS

/s/

Dr. Richard C. Lind

Director of Advanced Engineering
Delphi Delco Electronics Systems
One Corporate Center

Kokomo, IN 46904-9005

TYCO M/A-COM

s/
James A Bowen
Vice President M/A-COM
1011 Pawtucket Boulevard
Lowell, MA 01853
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VALEO

/s/
Wolfgang Dehen

Vice President

Switches and Detection Systems
Stuttgarter Strasse 119

D-74321 Bietigheim-Bissingen
Germany

cc: Commissioner Abernathy
Commissioner Copps
Commissioner Martin
Magalie Roman Salas

WADC - B6737/1 - #1413098 v

VISTEON

/s/

John R. Barkley

Director, Advanced System Development
Visteon Technical Center

1700 Rotunda Drive

Dearborn, MI 48121



