ROGERS LABS, INC.

R J L 4405 West 259" Terrace
Louisburg, KS 66053
Phone / Fax (913) 837-3214

January 25, 2003

Timco Engineering Inc.
849 NW State Road 45
Newberry, FL 32669
Telephone 888.472.2424
Fax 352.472.2030

Applicant:

TRV Motorsport, Inc.
300 North Westwood
TOLEDO, OH 43607
FRN 0007 7829 56

Equipment: FCC ID: QOR X100

FCC Rules: Part 90 (LMR Transceiver)

Re: Requested additional information.
Gentlemen:

This is the response for the request of additional information from the FCC for the QORX100
application. A portion of the request is reproduced below.

To: Sid Sanders
From Martin Perrine
nperrine@cc. gov
FCC Equi pnent Aut horization Branch

Re: FCC I D: QORX100

Applicant: TRV Mdtor Sport, Inc.

Cor respondence Reference Number: XXXX
731 Confirmation Nunber: TCOXXXXXX

Date of Original Email: 12/ 23/ 2002

Subj ect: Request for additional information

In regards to your recent TCB grant referenced above we kindly request
that you provide the follow ng additional information.
1) Tune-up procedure, and Parts lists per CFR47 2.1033(c).

2) Description of any digital modul ations. Are the CICS and DTS
digital nodes or sinply special tones which are FM nodul at ed? Update
Form 731 accordingly.
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3) Discussion for reasons behind the apparent |ack of nodul ation for
2500 KHz as measured on page 9 of 28.

4) Justification for RBWof 100 KHz used for the conduct ed spuri ous
em ssions spectral plots on page 14-16 of 28. Section 90.210 (m
requires at least 1 MHZ RBWabove 1 GHz. Redo plots as appropriate.

5) Confirmthat the substitution nmethod was used for all Radiated
Spurious em ssion testing. Please provide a photograph with the
substitution antenna in place. Please provide all supporting data and a
sampl e cal cul ati on.

SAR

1) Provide new SAR report to account for the follow ng Supplenment C
requi rements. -Systemvalidation nust be performed within 100 MHZ of
the device's center frequency. -Phantom size should be twice the
critical dinensions of the device.

- Probes should be calibrated at the device center frequency wth
simlar liquid paraneters. -Draft P1528 uncertainty tenplate should be
used. -Liquid dielectric paraneters should be within 5% of target

val ues. -Tests at |ow frequency channel (i.e. 450 MiZ).

2) Carification if all SAR data was reported. Di scussions on page
suggest that there should be an "ant" and "body" SAR neasurenent for
each test configuration. Two results for each configurati on was not
| ocat ed.

3) Details of the power droop observed. Because the droop was
excessi ve pl ease provide power versus tinme plots for at |east 30

m nutes and approximate tine to perform SAR scans. The FCC beli eves the
SAR tests performed contain factors that significantly increase
measurement uncertainty. Firstly, the large power droop in the device
under test produces a dynamic SAR distribution. To devel op a
conservative SAR value it is suggested to scale up t he neasured SAR
val ue by the droop noted. The SAR neasurement system used appears to
assune a constant distribution. To determine if the SAR val ues provi ded
are conservative please perform additional tests 1) a SAR test using
an external power supply to supplenment the batteries. Please use
shielding and ferrite current danpeners on any wires used. 2) A test
starting after the output power has stabilized (+20 or 30 m nutes) ,
the SAR val ue should than be scaled up to full power. Tests in the

wor st case configuration for both head and body is considered

suf ficient.

RESPONSE:
1.) Please use the submitted tune up procedure and the uploaded bill of materials list.

2.) The CTCS and DTS tines are special tones which are frequency modulated. The unit does not
have digital modulation technigues incorporated in the design.

3.) The unit had less than 2000 Hz deviation as shown on page 9 of the report. This limited modulation
was designed to help the adjacent channel power requirement for designs to be used in the European
community.
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4.) The spurious responses of the transmitter were measured with an analyzer resolution bandwidth of
100 kHz for frequencies up to 1 GHz. A bandwidth setting of 1 MHz was used for the measurements
made above 1 GHz. The plots shown in the report were taken at the antenna terminal in the screen
room and the analyzer bandwidth was not adjusted to 1 MHz since the intention was to resolve the
spurious emissions for clarity. New plots were produced using the 1MHz bandwidth and shown below.
The increased bandwidth does not change the results of the spurious emissions previously reported.

Spurious Emissions at Antenna Terminals

Test Arrangement:
TRANSMITTER SPECTRUM
ANALYZER
Or for high power unit
TRANSMITTER | | ATTENUATION NOTCH SPECTRUM

10dB FILTER ANALYZER

The radio frequency output was coupled to a HP 8562 Spectrum Analyzer. The spectrum analyzer
was used to observe the radio frequency spectrum with the transmitter operated in a normal mode.
The frequency spectrum from 100 MHz to 5.0 GHz was observed and plots produced of the
frequency spectrum. Figures 1 through 6 represent data for the X100 (xx). Data was taken per
2.1051, 2.1057, and applicable paragraphs of Part 90.

ATTEN 40dB AMKR —55.00dB
RL. 30 .0dBm 10d8,/ 468 . OMH=z=
AMKR
468[. 0 MH=
~55|.00 |dB
D
= o
WM%WMMMMWMmemﬂMWmmMmehWWWw¢wmwwmu#~Wmm
START 100 .O0OMH=Zz STOP 1.0000GHZ
*RBW 100kHzZz VBW 100kH=z SWP 300ms

Figure 1 Emission at Antenna Terminal (0.5W)
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ATTEN 40dB MKR —38.33dBm
RL 30 .0dBm 10dB/ 2.184GH=
MKR

2.18B4 GH=
—38. 33 |[dBm

HO

START 4 .000GHZ= STOP 2.200GH=
RBW 14 .0MH= >¥VBW 3OkH=z SWP 200ms

Figure 2 Emission at Antenna Terminal (0.5W)

ATTEN 40dB MKR —36.83dBm
RiL. 30 .0dBm 10dB/ 2.9687GH=
MKR

2.98B7 GH=
—36|. 83 |dBm

Ny et P AN M ra AL At N AN e PO _om, .

START 2.900GH=z= STOP 5.000GH=Z
*RBW 1 .0MH= *XVEBEBW 30kHZ=2 SWFP 200ms

Figure 3 Emission at Antenna Terminal (0.5W)
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ATTEN 40dB OAMKAR —S6.00dB
HL 36.0dBm iocdB/ 488 . OMH=z
Y
AMKH
468|. 0 MH=
—56|.00 |[dB
D
[=]
SPVRDPPE VSR VYTV TUY || IV PRYIN! | WYVRRTIIN YUY W AR TVOL.N PO 07 N WYY I;« /
START 100 .0MH=z STOP 4 .0000GH=z
*RABW 100kH=Z *VBW 3OkH=z SWP 800Oms

Figure 4 Emission at Antenna Terminal (4.0W)

ATTEN 40dB MKR —368.6874dBm
RL 36.0dBm 10dB8 .~ 2.403G6GH=Z
MK R
2 .4p3 GH=z
—36|.67 |dBm
D
R
WWMWMWMM&WWM
START 4.000GH= STOPRP 2.900GH=
*RBW 14 .0MHZ= *¥VBW 30KH=Z SWPFP 200ms

Figure 5 Emission at Antenna Terminal (4.0W)
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ATTEN 40dB MKR —34.4147dB8m:
RL 3268 .0dBm 10dB ./ 3.0681CGH= :
MKR
3.081 GH=
—34;. 47 |dBm
D
R
MLWW NIV SPTPATY WU 1 WP RO USRI AOSYDIINPI WY P U ST NP
START 2.900GH=z STOP B5.000GHZ
»RBW 4 .0MH=z »VBW 30kH=z= SWFP 200ms

Figure 6 Emission at Antenna Terminal (4.0W)

5.) As stated on page 17 of 28 in the report, the substitution method was used to measure the spurious
radiation field strength. The supporting data with sample calculations are reported on pages 18 and 19
of the test report. A picture of the substitution test antenna is supplied below as per your request.
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The requested SAR information will be supplied from the test lab which took that data.
Should you require any further information, please contact the undersigned.

Thank you for your consideration in this matter.

Sincerely,

ot DRosers

Scot Rogers
Rogers Labs, Inc.
Enclosures



