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Introduction

Many radio waves systems exist on vehicles which have the
potential to be impacted by the current draft Cool Car rule

GNSOF IR B50nM ™S 1.5GHz 915MBz  5.8GHz,3-5GHz
IR 850nm Fulura applicatitn

2.4GHz , 5.2GHz

300MHz band

Bold indicates areas of Toyota concern

Elsctronfe Systems Bivision 2

GPS Antenna Redesign

If present technology solar reflective glass is required on windshield
the GPS antenna must be redesigned, even if deletion area is allowed

*  Examples of redesign ‘ T?P
‘impact '
-~ Cable between receiver
and antenna must be
" rerouted
» Longer cable atienuates

signal, s0 receiver
sensitivity may need to

{Elevation}

be improved \ { Antenna GPS location
— Hole through roof for ' .- \ ust be moved
mounting ‘ Jo= .
« Must verify body ¢ Re-designed "y

structural design and
water intrusion
* Redesign is major change
and requires adequate

lead time jood =¥ \ Inslrurz;tenl Panel

i GPS Antenna 7
. '

Reof
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- Tire Pressure Monitoring System (TPMS)

An effective method to meet both the TPMS NHTSA regulation and
currently drafted Cool Car rule with present fechnology is not clear

« A dominant propagation route for
front tire is through windshield
~ Signal attenuated by present
technology reflective glass
»  Adding mulfiple antennas is not a
feasible option '
- Cost prohibitive, major redesign
+ Wide area deletion across bottom
of windshield or other emerging
technologies could be a future
- solution but not feasible at this
time
- Wide area mask deletion
would exceed 10% area
— Wide area laser deletion
and other emerging fechnologies

are currently not ready for mass
production D

3

Elactronic Systoms Division
“Toyota Tachnical Center

Conclusion

Many technical issues still exist in implementing the current draft Cool
Car rule with technology that is presently ready for mass production

* Toyota’s Front Windshield Opinion
— Solar absorbing glass (Tts<=60%) should be allowed

* Prevents potential radio wave interference, customer choice and mass
production issues

- Phase in: 30% at 12MY, 60% at 13MY, 100% at 14MY
— Higher performance standard beginning in 15MY

= Allows sufficient lead time to develop mass production technotogles and
address radio wave interference concerns
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Mobile Phone Interferen;ce'

Potential situation of restricted connection power and reduction
in cell numbers when driving in a cellular fringe area

» Particular concern is situation when driving toward
cellular tower

- Goncern because primary J)ath for radio wave propagation
is through front windshiel




Electronic Systems Division

| Necessary Deletion Pattern

The necessary deletion pattern to meet current draft Cool Car rule
with present technology reflective glass is not currently feasible

«  Wide area laser deletion production ability is not.establ'ished
» Potential fechnical concerns include visibility, warping and distortion

» No clear prospect that alf glass suppliers can provide at i2mY on mass
production level

| Méskihg Deletion (5%) . | Window for IR camera | Laser Deletion (5%)

Passage for ETC | | Passage for RKE,GDO !

{ex.FasTrak, SunGate)

Laser Deletion
{20%)

Passage for celiutar wave
Passage for TPMS H Passage for XM-radio, ITS communication, ] | from low-elevation angle

Elgctronle Systems Glvision
Toyota Tachnicat Gonter

Future Application Impact

For future ITS technology implementation,

the instrument panel is the best mounting location

“Antenna 1P - Transmltter on Gantry
30 :
£ 4
% "9. T sasshaens
§ 5o Pan s O, W0\
2 /
Q ¥
T 80
k=]
=
8 - T0 ‘\{ R T
2 WY “Area of communication. |
. & ﬂ”
.W.F] »
-4
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ARIB standard 175 Distancs (m)




