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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: TOPCON POSITIONING SYSTEMS, INC
7400 NATIONAL DRIVE
LIVERMORE, CA 94551 USA

EUT DESCRIPTION: GNSS RECEIVER
TOPCON MODEL: HiPerll/U
SOKKIA MODEL.: GRX1/U
SERIAL NUMBER: 25
DATE TESTED: JULY 21-24, 2009
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 90 SUBPART | Pass
IC RSS-119 ISSUE 9 Pass
IC RSS-310 ISSUE 2 Pass

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered
or revised in any way unless done so by Compliance Certification Services and all revisions
are duly noted in the revisions section. Any alteration of this document not carried out by
Compliance Certification Services will constitute fraud and shall nullify the document. No
part of this report may be used to claim product certification, approval, or endorsement by
NVLAP, NIST, or any government agency.

Approved & Released For CCS By: Tested By:
/A 7
THU CHAN CHIN PANG
EMC MANAGER EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with RSS-GEN, RSS119,
RSS-310, TIA/EIA 603C (2004), FCC CFR 47 Part 2, and FCC CFR 47 Part 90.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY

41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Power Line Conducted Emission +/-2.3dB
Radiated Emission +/- 3.4 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The EUT is equipped with GPS, UHF and Bluetooth transceivers. The UHF transceiver operates
at the frequency of 410-470MHz.

The radio module is manufactured by ArWest Comminications.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range | Modulation Conducted Conducted
Output Power Output Power
(MHz) (dBm) (W)
410-470 CW 30.00 1.000

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a dipole antenna, with a maximum gain of 2.4 dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

The EUT with antenna at upright position is determined to be the worst case.
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FCC ID: LCB-090521 IC: 6050B-090521
5.5. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number
Oscilloscope, Digital Tektronix 11403 B052990
Power Splitter, 5 ~ 500 MHz MCL ZFRSC-2-1 NA
Spectrum Analyzer, 40 GHz Agilent / HP 8564E 3943A01643
AC Adapter HP DC359A F3-06072698200B
Laptop 1 HP Pavilion dv1000 CNF62007RV
Signal Generator Agilent / HP 83732B C00774
/0 CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 2 UsS 115V Un-shielded NA
2 DC 2 DC Un-shielded NA
3 UsSB 1 DB9 to USB Adapter Un-shielded NA
TEST SETUP

The EUT is connected to a Laptop via a USB to RS232 connector. Test software exercised the

EUT.
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SETUP DIAGRAM FOR TESTS

DC Battery

AC Adapter

115VAC 60Hz
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST
Description Manufacturer Model Asset Cal Due
Preamplifier, 1300 MHz Agilent / HP 8447D C00778 12/16/09
Spectrum Analyzer, 44 GHz  |Agilent / HP E4446A C00986 02/03/10
Temperature / Humidity Thermotron SE 600-10-10 C00930 04/06/10
Antenna, Bilog, 2 GHz Sunol Sciences  |JB1 C01016 01/14/10
Antenna, Horn, 18 GHz EMCO 3115 C00783 01/29/10
Oscilloscope, Digital Tektronix 11403 N02469 11/02/09
Power Splitter, 5 ~ 500 MHz MCL ZFRSC-2-1 NO1550 CNR
Signal Generator, 20 GHz Agilent / HP 83732B C00774 07/03/10
Directional Coupler, 40 dB, 0.01 ~|Werlatone C6021 C00907 CNR
1000 MHz
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7. LIMITS AND RESULTS

7.1. RF POWER OUTPUT

LIMIT

FCC part 90.205 (g) & (h): The Maximum ERP transmitter power will be considered and
authorized on a case-by-case basis. Please also refer to the limitations on power and antenna
heights are specified as Table 2 below.

Table 2—450-470 MHz—Maximum ERP/Reference HAAT for a Specific Service Area Radius

Service area radius (km)
3 8 13 16 24 32 40° 48" e64* 80*
Maximum ERP (w)’ 2100 2500 2500 2500 2500 2500 2500 2500 2500
Up to reference HAAT (m)? 15 15 15 27 63 125 250 410 950 2700

'Maximum ERP indicated provides for a 39 dBu signal strength at the edge of the service area per FCC Report R—
6602, Fig. 29 (See §73.699, Fig. 10 b).

“Maximum ERP of 500 watts allowed. Signal strength at the service area contour may be less than 39 dBu.

3When the actual antenna HAAT is greater than the reference HAAT, the allowable ERP will be reduced in
accordance with the following equation: ERPajow=ERPmax* (HAATref/HAATactua|)2.

4Applications for this service area radius may be granted upon specific request with justification and must include a
technical demonstration that the signal strength at the edge of the service area does not exceed 39 dBu.

at the signal strength at the edge of the service area does not exceed 37 dBu.

RSS-119 § 5.4: The output power shall be within £1.0 dB of the manufacturer's rated power.

TEST PROCEDURE

RSS-119 & ANSI/ TIA / EIA 603 Clause 3.2.1

RESULTS
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Conducted Output Power

Channel | Frequency | Conducted | Conducted ERP ERP
Output Output Output Output
Power (dBm)| Power (W) Power Power (W)
12.5KHz
Low 410 29.99 0.998 28.50 0.708
Mid 440 29.98 0.995 29.40 0.871
High 470 29.98 0.995 27.90 0.617
25KHz
Low 410 29.48 0.887 28.40 0.692
Mid 440 29.82 0.959 29.90 0.977
High 470 30.00 1.000 27.40 0.550
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PEAK OUTPUT, 12.5KHZ

LOW CH
W Agilent R T | PeakSsarch

Mkr1 409983 MHz |
Ref 40 dBm #Atten 40 dB 29.99 dBm Mext Pealk
#Peak
Log
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dB/ | Mexdt Pk Right
Offst
16
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‘ Min Search
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M1 s2
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off):

FTun Ml @ CF

Swp

hlore
1of2

Center 410.000 MHz Span 3 MHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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PEAK OUTPUT, 25KHZ
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ERP Output Power

30 - 10001Hz Substitution Measurement
Comphiance Certification Services, Fremont Sm B-Chamber

Company: Topcon

Project #090J12605

Date: 7/21/2000

Test Engineer: Chin Pang
Configuration: EUT Omnly
Mode: TX, GMSK

Test Equipment:

Bilog Antenna

Sm Chamber Sunol Bilogj

Cahle

Pre-amplifer 8447D ‘

Limit ‘

‘ Sm Chamber Cable j

[

| ERP

f SAveading: Ant. Pol. | SGreading CL Gain Gain ERP Notes
MHz (dBuVim) H/V) {dBm) (dB) (dBi) (dBd) (dBn)
25KHz
410.00 1130 i 306 22 -2.1 on 285
410.00 1033 H 220 22 -2 on 198
440,00 1133 ¥ 31.7 23 -2.1 on 294
440.00 1035 H 223 23 -2l on 200
470.00 1119 i 303 24 -2.1 on 279
470.00 10456 H 235 24 -2 on 21.1
12 5EHz
410.00 1130 i 306 22 -2.1 on 284
410.00 1030 H 219 22 -2 on 19.7
440,00 1139 ¥ 322 23 =21 00 200
440.00 1035 H 223 23 -2l on 200
470.00 1110 i 298 24 -2.1 on 274
470.00 1033 H 220 24 -2 on 1946
Flew. 4207
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7.2, OCCUPIED BANDWIDTH

LIMITS

§ FCC 90.209 & RSS-119 § 5.5 Bandwidth limitations.
(5) Unless specified elsewhere, channel spacings and bandwidths that will be authorized in the
following frequency bands are given in the following table.

Standard Channel Spacing/Bandwidth

Frequency band (MHz) | Channel spacing (kHz) @ Authorized bandwidth (kHz)
Below 25

25-50 20 20
72-76 20 20
150-174 75 1320/11.25/6
216-220° 6.25 20/11.25/6
220-222 5 4
406-5122 '6.25 1320/11.25/6
806—809/851-854 12.5 20
809—824/854—869 25 20
896-901/935-940 12.5 13.6
902-928*

929-930 25 20
1427-1432° 12.5 12.5

32450-2483.52
Above 25002

'For stations authorized on or after August 18, 1995.

Bandwidths for radiolocation stations in the 420-450 MHz band and for stations operating in bands subject to this
footnote will be reviewed and authorized on a case-by-case basis.

3Operations using equipment designed to operate with a 25 kHz channel bandwidth will be authorized a 20 kHz
bandwidth. Operations using equipment designed to operate with a 12.5 kHz channel bandwidth will be authorized a
11.25 kHz bandwidth. Operations using equipment designed to operate with a 6.25 kHz channel bandwidth will be
authorized a 6 kHz bandwidth.

*The maximum authorized bandwidth shall be 12 MHz for non-multilateration LMS operations in the band 909.75-
921.75 MHz and 2 MHz in the band 902.00-904.00 MHz. The maximum authorized bandwidth for multilateration LMS
operations shall be 5.75 MHz in the 904.00-909.75 MHz band; 2 MHz in the 919.75-921.75 MHz band; 5.75 MHz in
the 921.75-927.25 MHz band and its associated 927.25-927.50 MHz narrowband forward link; and 8.00 MHz if the
919.75-921.75 MHz and 921.75-927.25 MHz bands and their associated 927.25-927.50 MHz and 927.50-927.75
MHz narrowband forward links are aggregated.
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°See §90.259.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99% bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
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12.5KHz

99% BANDWIDTH

Channel Frequency Bandwidth
(MHz) (kHz)
LOW 410 6.1510
MIDDLE 440 6.1112
HIGH 470 6.1755
25KHz
99% BANDWIDTH
Channel Frequency Bandwidth
(MHz) (kHz)
LOW 410 11.333
MIDDLE 440 11.4981
HIGH 470 11.6351
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99% BANDWIDTH

12.5KHZ

LOW CH
W Agilent RL | Amplitude |

' |
ChFreq 410 MHz Trig  Free Figfu'aed“éer'n
Ceceupied Bandwidth I I

Aftenuation
A0.00 dB
JUET

Ref 40 dBm Atten 40 B )
#Samp Scale/Div
10.00 dB

Scale Type
Log Lin|

1 !
Center 410.000 00 MHz Span 100 kHz
#Res BW 1 kHz #VBW 3 kHz Sweep 95.6 ms (601 pts)

FPresel Center

Fresel Adjust
Occupied Bandwidth Occ BW % Pwr 9.0 % [3-28 Shiz] *

6.1510 kHz wdB  26.00 dB 0.000 Hz

Transmit Freq Error £9.905 Hz 1M?ge
# dB Bandwidth §.647 kHz v

Page 22 of 59

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

MID CH
e Agilent R T | Sweep |

l I sweep Time
Ch Freg 440 MHz Trig  Free 022 ms=
I Ao Man|

Occupied Bandwidth I

| Swigep
Single Caont

Ref 40 dBm Atten 40 dB Auto Sweep

#Samp| Time
Log Morm Accy
10
B/ Gate
Offst off
16
B

I
i I ._ Gate Setup 4
Center 440.000 00 MHz Span 100 kHz

#Res BW 1 kHz #VBW 3 kHz Sweep 302.2 ms (601 pts)

- - Foints
Occupied Bandwidth Occ BWW % Pwr  98.00 % B0

6.1112 kHz xdE  -26.00 dE

Transrmit Freg Errar -53.465 Hz
# dB Bandwidth 8.074 kHz*
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

HIGH CH
W Agilent R T | Sweap |

l I sweep Time
Ch Freq 470 MHz Trig  Free 3022 ms

Ceceupied Bandwidth

Ref 40 dBm Atten 40 B Auto Sweep
#Samp| Tirme
Log
10
B/
Offst
16
iB

[ [ | | Gate Setup X
Center 470.000 00 MHz Span 100 kHz

#Res BW 1 kHz #VBW 3 kHz Sweep 302.2 ms (601 pts)

- - Paoints
Occupied Bandwidth Oce BYW % Pur 99.00 % B01

6.1755 kHz xdB  -26.00 dB

Transmit Freq Error 13.060 Hz
% dB Bandwidth §.152 kHz*
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

99% BANDWIDTH

25 KHz

LOW CH
# Agilent R T | Sweep |

l I sweep Time

Ch Freq 410 MHz Trig  Free 95.60 ms
[ ] fo e

uto
Sweep
Single Caont

Ref 40 dBm Atten 40 B Auto Sweep
#Samp) Time|
Marm Accy
On

Ceceupied Bandwidth

Gate
Off

dB |
LAY | | Gate Setup Y
Center 410.000 00 MHz Span 100 kHz
#Res BW 1 kHz #VBW 3 kHz Sweep 95.6 ms (601 pts)

. . Foints
Occupied Bandwidth Occ BYY % Pur 99.00 % BO1

11.3330 kHz $0 B0

Transmit Freq Error 99.915 Hz
# dB Bandwidth 15.936 kHz

Page 25 of 59

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09J12695-3A

FCC ID: LCB-090521

DATE: AUGUST 26, 2009

IC: 6050B-090521

MID CH
wh Agilent

R T | Swieep |

Ch Freq

Ceceupied Bandwidth

440 MHz

| Sweep Time
Trig  Free 3022 ms

Ref 39.96 dBm

Atten 40 B

#Samp|

Log

Auto Sweep

Time

10

dB/

Ofist

9.96
iB

Center 440.000 00 MHz
#Res BW 1 kHz

#VBW 3 kHz Sweep 302.2 ms (601 pts)

Span 100 kHz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth

11.4981 kHz

196.957 Hz
15.9582 kHz™

Ocec BYW % Pwr 99.00 %
¥dB 2600 dB
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

HIGH CH
55 Agilent R T [ Spen |
[ I
Ch Freq 470 MHz Trig  Free
Occupied Bandwidth I I

Span
100.000000 kHz

| Span Zoom
Ref 40 dBm Atten 40 dB
#Samp| Full Span
Log
10
B/
Offst Zero Span
16
iB b =

[

[ Last Span
Center 470.000 00 MHz Span 100 kHz

#Res BW 1 kHz #VBW 3 kHz Sweep 302.2 ms (601 pts)

Occupied Bandwidth Oce BW % Pwr 58.00 %
11.6351 kHz xeB R0 4B

Transmit Freq Error -98.376 Hz
% dB Bandwidth 15.485 kHz*
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

7.3. EMISSION MASK

LIMIT

§ FCC 90.210 & RSS-119 § 5.5 Emission masks

(c) Emission Mask C. For transmitters that are not equipped with an audio low-pass filter, the
power of any emission must be attenuated below the unmodulated carrier output power (P) as
follows:

(1) On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fd in kHz) of more than 5 kHz, but not more than 10 kHz: At least 83 log (fd/5) dB;
(2) On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fd in kHz) of more than 10 kHz, but not more than 250 percent of the authorized
bandwidth: At least 29 log (fd 2/11) dB or 50 dB, whichever is the lesser attenuation;

(3) On any frequency removed from the center of the authorized bandwidth by more than 250
percent of the authorized bandwidth: At least 43 + 10 log (P) dB.

(d) Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to
operate with a 12.5 kHz channel bandwidth, any emission must be attenuated below the power
(P) of the highest emission contained within the authorized bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth f0 to 5.625 kHz removed from
fO: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fd in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd¥2.88
kHz) dB.

(3) On any frequency removed fromthe center of the authorized bandwidth by a displacement
frequency (fd in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is
the lesser attenuation.

(4) The reference level for showing compliance with the emission mask shall be established
using a resolution bandwidth sufficiently wide (usually two to three times the channel bandwidth)
to capture the true peak emission of the equipment under test. In order to show compliance with
the emissions mask up to and including 50 kHz removed from the edge of the authorized
bandwidth, adjust the resolution bandwidth to 100 Hz with the measuring instrument in a peak
hold mode. A sufficient number of sweeps must be measured to insure that the emission profile
is developed. If video filtering is used, its bandwidth must not be less than the instrument
resolution bandwidth. For emissions beyond 50 kHz from the edge of the authorized bandwidth,
see paragraph (m) of this section. If it can be shown that use of the above instrumentation
settings do not accurately represent the true interference potential of the equipment under test,
then an alternate procedure may be used provided prior Commission approval is obtained.

TEST PROCEDURE

RSS-119, ANSI/ TIA / EIA 603 Clause 3.2.13, & FCC 90.210

RESULTS
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

C MASK

e Agilent R T | PeakSearch

Mkr1 410.000 00 MHz ‘
Ref 40 dBm Atten 40 (B 2999 dBm Mext Peagk
#Peak
Log
10 )
dB/ / ‘ Mext Pk Right
Offst

16.9
dB Next Pk Left

‘ Min Search
LgAv

Vi M2 nm
$3 FC 1 Pk-Pk Search
AA W‘
aff): f T
<50k | Mir © CF
Swp 1 L 1 J‘l n
Fmdfmd | Y‘thw
Center 410.000 00 MHz § Span 100 kHz ‘ 1'\"13?28
#Res BW 300 Hz #VBW 1 kHz Sweep 1.054 s (601 pts)
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

B Agilent R T Limits

Mkr1 440.006 17 MHz —
Ref 40 dBm Atten 40 dB 29.96 dBm Limit 1,
#Peak [Lavwer]
Log
10 ) ‘ Lirmit 2,
dB/ [Upper]
Offst

16.7 ‘

dB

LgAv ‘

V1 m2 X Axis Units
53 FC 1 , Freg Time
AA

off}: i .
Limits

<50k

<30k 1 i gl \’WMW\“M Fixed Rel

Swp i | i)

| VI | ‘
Center 440.006 17 MHz Span 100 kHz Deleﬁ?ﬁﬁlg
#Res BW 300 Hz #VBW 1 kHz Sweep 120.6 ms (601 pts)
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REPORT NO: 09J12695-3A

FCC ID: LCB-090521

DATE: AUGUST 26, 2009
IC: 6050B-090521

- Agilent

R T

Limits

Ref 40 dBm

Atten 40 B

Mkr1 470000 00 MHz
29.96 dBm

#Peak

Limit 1,
[Lowwer]
Lirmit 2,
[Upper]

LgAwv

V1 M2
S3 FC

AR
off):

ol

sesokfy ol

Swp

#Res BW 300 Hz

Center 470.000 00 MHz

Span 100 kHz
#VBW 1 kHz Sweep 120.6 ms {601 pts)

H Axis Units
Freg Time

Limits
Eixed Bel]

Delete All
Limits
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REPORT NO: 09J12695-3A
FCC ID: LCB-090521

DATE: AUGUST 26, 2009
IC: 6050B-090521

D MASK

e Agilent

R T

Ref 40 dBm #hAtten 40 B

Mkr1 410.000 00 MHz
29.88 dBm

#Peak
Log

Clear Write

MWlax Hold

hlin Hold

V1 vz
S3 FC

AA

off): i
f<50k w
Swp ﬂ’hm

i,

LR

LR

Center 410.000 00 MHz
#Res BW 300 Hz

#VBW 1 kHz

Span 50 kHz
Sweep 527.2 ms (601 pts)
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

e Agilent R T
Mkr1 440000 00 MHz
Ref 40 dBm #Atten 40 (B 30.11 dBm
#Peak
Log
10
B/
Offst
16
dB " Max Hold

Clear Write

Win Haold
LgAv

V1 V2
S3 FC
AA

a): |
f<50k Lar

Swp

Center 440.000 00 MHz Span 50 kHz
#Res BW 300 Hz #VBW 1 kHz Sweep 527.2 ms (601 pts)
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

e Agilent R T Marker
Mkr1 470.000 00 MHz

Ref 40 dBm Atten 40 dB 30.22 dBm 199'9Ct Marker

#Peak - £

Log

10 Warker Trace
dB/ Aute 1 2 3
Offst

16
JB Readout ,
Fregquency

. Marlker Table
LgAv On Off

S1 V2 |

53 FC ]'J\ﬂ MWarker All Off
AA

aff): i

f<50k WW” WM

Swp ! ‘

Center 470.000 00 MHz Span 50 kHz
#Res BW 300 Hz #VBW 1 kHz Sweep 527.2 ms (601 pts)
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REPORT NO: 09J12695-3A

FCC ID: LCB-090521

DATE: AUGUST 26, 2009
IC: 6050B-090521

CONDUCTED SPURIOUS, LOW CHANNEL 10MHz to 1000MHz

W Agilent

RL

harker

Ref 40 dBm

Atten 40 dB

Mkr1 376.30 MHz
-33.59 dBm

#Peak
Log

10
dB/

Offst
16

iB
Dl

Selact Marker
2 3 4

MNormal

Celta

13.0
dBm

LgAwv

Delta Pair
(Tracking Ref)
Hef A

51 M2
53 FC

AA
a{f}:

FTun

Swp

Start 10.00 MHz
#Res BW 100 kHz

#VBW 100 kHz

Stop 1.000 00 GHz
Sweep 119.4 ms (601 pts)

Span Fair

Span Center

Cff
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

CONDUCTED SPURIOUS, LOW CHANNEL 1000-5000MHz

H Agilent RL | PeakSearch |

Mkr1 3.253 GHz
Ref 40 dBm Anten 40 JdB 2208 dBm Mext Peals
#Peak
Log
10

Next Pk Right

Mext Pl Left

dBm
LgAv

Min Search

51 M2
531 FC Pl-Plk Search

AN
aff):
FTun Mk © ZF
Swp I

Mlore

Start 1.000 GHz Stop 5.000 GHz 10f2

#Res BW 1 MHz #WBW 1 MHz Sweep 6.68 ms (601 pts)
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

CONDUCTED SPURIOUS, MID CHANNEL 10MHz to 1000MHz

%e o Agilent FL MWarlker

Mkr1 615.55 MHz

Ref 40 dBm Atten 40 dB 3451 aBm || Select Marker
#Peak 1 2 3 4

Log
10

Mormal

Celta

dBm T ijltalf?)ir
racking e
Lﬂﬁu‘u" Ref A

51 M2 Span Pair
S3 FC Span Center
AN

aff):
FTun Off

Swp

Start 10.00 MHz Stop 1.000 00 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 119.4 ms (601 pts)
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

CONDUCTED SPURIOUS, MID CHANNEL 1000MHz to 5000MHz

H Agilent RL | PeakSearch |

Mkr1 3.213 GHz
Ref 40 dBm Anten 40 JdB 2234 dBm Mext Peals
#Peak
Log
10

Next Pk Right

Mext Pl Left

dBm
LgAv

Min Search

51 M2
531 FC Pl-Plk Search

AN
aff):
FTun Mk © ZF
Swp I

Mlore

Start 1.000 GHz Stop 5.000 GHz 10f2

#Res BW 1 MHz #WBW 1 MHz Sweep 6.68 ms (601 pts)
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

CONDUCTED SPURIOUS, HIGH CHANNEL 10MHz to 1000MHz

W Agilent FL MWlarlker

Mkr1 694.75 MHz

Ref 40 dBm Atten 40 dB 3479 dBm || Select Marker
#Peak 12 3 4

Log
10
dB/
OHfst
16
dB Delta

Dl
-13.0 .
dBm T ijltalf?j'r
racking Re
LHAV Reaf A

S1 M2 Span Pair

$3 FC Span Center
AN

aff):
FTun ff

Swp

Start 10.00 MHz Stop 1.000 00 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 119.4 ms (601 pts)
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

CONDUCTED SPURIOUS, LOW CHANNEL 1000MHz to 5000MHz

H Agilent RL | PeakSearch |

Mkr1 3.053 GHz
Ref 40 dBm Anten 40 JdB 22.29 dBm Mext Peals
#Peak
Log
10

Next Pk Right

Mext Pl Left

dBm
LgAv

Min Search

51 M2
531 FC Pl-Plk Search

AN
aff):
FTun Mk © ZF
Swp I

Mlore

Start 1.000 GHz Stop 5.000 GHz 10f2

#Res BW 1 MHz #WBW 1 MHz Sweep 6.68 ms (601 pts)
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009

FCC ID: LCB-090521 IC: 6050B-090521
7.4, FIELD STRENGTH OF SPURIOUS RADIATION
LIMIT

§FCC 90.210 & RSS-119 § 5.8 Out of band emissions, The power of any emission outside of
the authorized operating frequency ranges must be attenuated below the transmitting power (P)
by a factor of at least 43 + 10 log (P) dB.

TEST PROCEDURE

RSS-119, ANSI/ TIA / EIA 603 Clause 3.2.13, & FCC 90.210

RESULTS
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

30MHz TO 1000MHz SPURIOUS & HARMONIC EMISSIONS (ERP)

Compliance Certification Services
30 - 1000MHz Substitution Measurement

Company:Topcon

Project #:09J12695

Date:7121/2009

Test Engineer:Chin Pang
Configuration:EUT/Dipole Antenna
Mode:TX

Chamber ‘ Pre-amplifer ‘ Filter Limit

| 5m Chamber B j | j | | TX, Part 90

f SAreading Ant.Pol. @ Distance iPathLoss Preamp Filter Delta
MHz (dBm) (HIV) {m) (dB) (dB) (dB) (dB)
Low Ch, 410MHz
820.00 741 H 3.0 31.1 K 30.0
820.00 54.0 \ 3.0 33.5

Mid Ch, 440MHz
880.00 73.5
880.00 54,0

High Ch, 470MHz
200.00 78.0
940.00 2.0
200.00 J7.0
940.00 55.0

Rev. 03.03.09
Mote: Mo other ermissions were detected above the systern noise floor
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

1000MHz TO 5000MHz SPURIOUS & HARMONIC EMISSIONS (ERP)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company:Topcon

Project #:09J12695

Date:7/21/2009

Test Engineer:Chin Pang
Configuration:EUT/Dipole Antenna
Mode:TX

Chamber Pre-amplifer ‘ Filter Limit

| smChamberB | | T145 8449B j | | TX, Part 90 j

f SAreading Ant. Pol. : Distance iPath Loss Preamp Filter Delta
GHz (dBm) (HIV) (dB) (dB) (dB) (dB)
Low Ch, 410MHz
476
52.8
51.7
430
44.6
51.3
485
2.87 493

337 36.0 - -36.9
i 35.6 . 13, -38.2
40.5 35.4 46. 13, 336
326 36.0 46.4 -13. 334
36.7 35.6 43, 13, -30.5
41.5 354 . -13. 321
41.6 35.4 42, 13, 293
43.0 35.6 - -28.9

i ieiiTiTiT

Mid Ch, 440MHz

1.32 48.1

1.76 52,5
-30.0
42.7
46.2
45.1
45.0
47.8

il < ITiTIT

470MHz

47.3
435
-55.0
42.7
55,0
3.0
57,2

<ieieie!TITIT

Rev. 03.03.09
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

7.5. RECEIVER SPURIOUS EMISSIONS

LIMIT
RSS-Gen
Spurious Emission Limits for Receivers:
Field Strength
Spurious Frequency (microvolts/m at
(MHz) 3 metres)
30-8% 100
88-216 | 50
216-960 200
Above 960 SO0

TEST PROCEDURE

The search for spurious emissions shall be from the lowest frequency internally generated or
used in the receiver (local oscillator frequency, intermediate frequency or carrier frequency),
or 30 MHz, whichever is the higher, to at least 3 times the highest tunable and local oscillator
frequencies.

RESULTS
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REPORT NO: 09J12695-3A
FCC ID: LCB-090521

DATE: AUGUST 26, 2009

IC: 6050B-090521

RECEIVER SPURIOUS EMISSIONS 30 TO 1000 MHz,

30-1000MHz Frequency Measurement
Compliance Certification Services, Fremoni fm Chamhber

MNote: Mo other emissions were detecied ahove the system noise floor.

Test Engx: Chin Pang
Date: 072109
Project #: 09J12695
Company: Topeon
EUT Dezcription:  GNSS Recefver
EUT M/N:
Test Target: FCC Class B
Mode Oper: RX
f Measmurement Frequency  Amp  Preamp Gain Marzin ~ Margin vs. Linut
Diist Distance to Anterma D Corr Distance Correct to 3 meters
Fzad  Analyzer Feading Filter  Filter Insert Loss
AF Antenna Factor Corr.  Calmulated Field Strensth
CL Cable Lioss Limit  Field Strength Limit
f Dhzt Fead AF CL ! Amp D Corr: Filter | Corr. Limdt ; Margin ( Ant. Pol; Det Motes
MMHz {m) dBu¥ | dB'm | 4B dB dB dB | dBuVim | dBuVim dB Y/H Pra/QP
horiz
143.885 3.0 44.8 13.0 L1 0.3 0.0 0.0 9.6 43.5 -13.9 H EP
£40.071 3.0 34.2 17.4 : 2.2 0.7 0.0 0.0 4.2 4.0 -2L.8 H EP
£00.422 3.0 3.0 17.7 1.3 0.7 0.0 0.0 6.3 4.0 -18.7 H EP
594013 3.0 43.5 18.2 2.4 i 104 0.0 0.0 34.4 46.0 -1L& H EP
141328 3.0 416 13.1 L1 0.4 0.0 0.0 6.4 43.8 -17.1 Vv EP
£40.021 3.0 372 174 | 3.2 0.7 0.0 0.0 Tl 4.0 -18.9 ¥ EP
£60.302 3.0 3.3 17.7 1.3 0.7 0.0 0.0 8.6 46.0 -17.4 Vv EP
£04.013 3.0 41,4 18.2 2.4 | 1A 0.0 0.0 33.3 4.0 -11.7 Vv EP
TI1T.028 3.0 34.1 1%.4 1.6 0.5 0.0 0.0 6.8 4a.0 -19.2 Vv EP
Rev. 1.27.00
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009

FCC ID: LCB-090521 IC: 6050B-090521
HORIZONTAL PLOT
Measurement | Configuration |
- Measurement Distance: 3 m Ant. Pol.: Horizontal FCC ClassB at3 M
80.0
T0.0
60.0 ]
_;? 50.0 !_
':E 40.0 l__l 4 |
E 300 11 5 3 -?-
0.0 Wwﬁwd - WW
10.0 - ——
0.0
710'0:;0.00 127.00 22400 32100 41800 51500 61200 709.00  S06.00  903.00  1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.: 09112695

VERTICAL PLOT

Measurement Configuration

i Measurement Distance: 3 m Ant. Pol.: Vertical FCCClassBat3 M
80.0
0.0
60.0
g 50.0 l_
':E 40.0 | %
E 30.0 1 54 £ 5
00 !KWWMW
10.0 -H
0.0
-10.0- |
30.00 127.00 224.00 321.00 418.00 515.00 612.00 F09.00 806.00 903.00 1000.00
Res. BW 120 kHz Freq. (MHz) VEBW 120 kHz

Project No.: 09]12695
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RECEIVER SPURIOUS EMISSIONS FOR ABOVE 1GHz

Note: No emissions were found within above 1GHz of 20dB below the system noise floor.
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REPORT NO: 09J12695-3A

FCC ID: LCB-090521

DATE: AUGUST 26, 2009

IC: 6050B-090521

LIMIT

FREQUENCY STABILITY

§FCC 90.213 Frequency stability

(a) Unless noted elsewhere, transmitters used in the services governed by this part must have a
minimum frequency stability as specified in the following table.

Minimum Frequency Stability

[Parts per million (ppm)]

Mobile stations
Frequency range | Fixed apd base Over 2 watts output (2 watts or less output
(MHz) stations power power
Below 25 23100 100 200
25-50 20 20 50
72-76 5 50
150-174 >115 °5 +850
216-220 1.0 1.0
220-222" 0.1 1.5 1.5
421-512 142 5 85 85
806-809 1.0 1.5 1.5
809-824 15 2.5 2.5
851-854 1.0 1.5 15
854-869 15 2.5 2.5
896-901 0.1 1.5 1.5
902-928 2.5 2.5 2.5
902-928" 2.5 2.5 2.5
929-930 1.5
935-940 0.1 1.5 1.5
1427-1435 °300 300 300
Above 2450
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REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

'Fixed and base stations with over 200 watts transmitter power must have a frequency stability of 50 ppm except for
equipment used in the Public Safety Pool where the frequency stability is 100 ppm.

For single sideband operations below 25 MHz, the carrier frequency must be maintained within 50 Hz of the
authorized carrier frequency.

*Travelers information station transmitters operating from 530-1700 kHz and transmitters exceeding 200 watts peak
envelope power used for disaster communications and long distance circuit operations pursuant to §§90.242 and
90.264 must maintain the carrier frequency to within 20 Hz of the authorized frequency.

“Stations operating in the 154.45 to 154.49 MHz or the 173.2 to 173.4 MHz bands must have a frequency stability of
5 ppm.

®In the 150—174 MHz band, fixed and base stations with a 12.5 kHz channel bandwidth must have a frequency
stability of 2.5 ppm. Fixed and base stations with a 6.25 kHz channel bandwidth must have a frequency stability of 1.0

ppm.

®In the 150—174 MHz band, mobile stations designed to operate with a 12.5 kHz channel bandwidth or designed to
operate on a frequency specifically designated for itinerant use or designed for low-power operation of two watts or
less, must have a frequency stability of 5.0 ppm. Mobile stations designed to operate with a 6.25 kHz channel
bandwidth must have a frequency stability of 2.0 ppm.

"In the 421-512 MHz band, fixed and base stations with a 12.5 kHz channel bandwidth must have a frequency
stability of 1.5 ppm. Fixed and base stations with a 6.25 kHz channel bandwidth must have a frequency stability of 0.5

ppm.

8In the 421-512 MHz band, mobile stations designed to operate with a 12.5 kHz channel bandwidth must have a
frequency stability of 2.5 ppm. Mobile stations designed to operate with a 6.25 kHz channel bandwidth must have a
frequency stability of 1.0 ppm.

°Fixed stations with output powers above 120 watts and necessary bandwidth less than 3 kHz must operate with a
frequency stability of 100 ppm. Fixed stations with output powers less than 120 watts and using time-division
multiplex, must operate with a frequency stability of 500 ppm.

10Except for DSRCS equipment in the 5850-5925 MHz band, frequency stability is to be specified in the station
authorization. Frequency stability for DSRCS equipment in the 5850-5925 MHz band is specified in subpart M of this
part.

11Paging transmitters operating on paging-only frequencies must operate with frequency stability of 5 ppm in the 150—
174 MHz band and 2.5 ppm in the 421-512 MHz band.

2Mobile units may utilize synchronizing signals from associated base stations to achieve the specified carrier stability.

BFixed non-multilateration transmitters with an authorized bandwidth that is more than 40 kHz from the band edge,
intermittently operated hand-held readers, and mobile transponders are not subject to frequency tolerance restrictions.

“Control stations may operate with the frequency tolerance specified for associated mobile frequencies.

(b) For the purpose of determining the frequency stability limits, the power of a transmitter is considered to be the
maximum rated output power as specified by the manufacturer.
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RSS-119 §5.3 Frequency stability Table 1 below

Table 1 - Transmitter Frequency Stability

F Authorized Mobile stations
requency range |p_ 4 ien B_asel
(MHz2) (kHz) | F*€d | 5o watts < 2 watts
406.1-430 and 450-470 20 25 5 5
(Note 5) 11.25 1.5 25 2.5
6.25 0.5 1 1

Note 5: Control stations may operate with the frequency tolerance specified for associated
mobile frequencies.

TEST PROCEDURE

RSS-119, ANSI/ TIA / EIA 603 Clause 2.3.1 and 2.3.2

RESULTS
Reference Frequency: Mid Channel 439.99964Hz @ 25*C
Limit: *2.5 ppm = 1099.999 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 50 439.99990 -0.591 25
12.00 40 439.99986 -0.500 25
12.00 30 439.99976 -0.273 +25
12.00 20 439.99964 0 25
12.00 10 439.99996 -0.718 25
12.00 0 439.99999 -0.786 25
12.00 -10 440.00000 -0.814 +25
12.00 -20 440.00025 -1.386 25
12.00 -30 440.00042 -1.773 25
10.8 20 439.99975 -0.250 25
13.8 20 439.99996 -0.727 25

Note: The unit only apply for 12.5 kHz & 25 kHz Channel Spacing.

Page 50 of 59

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09J12695-3A
FCC ID: LCB-090521

DATE: AUGUST 26, 2009
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7.7.

LIMIT

TRANSIENT FREQUENCY BEHAVIOR

RSS-119 §5.9 Transmitters designed to operate in the 150-174 MHz and 421-512 MHz
frequency bands must maintain transient frequencies within the maximum frequency difference
limits during the time intervals indicated:

Time intervals'?

Maximum
frequency
difference®

All equipment

150 to 174 MHz (FCC)
138 to 174 MHz (IC)

421 to 512 MHz (FCC)
406.1 to 512 MHz (IC)

Transient Frequency Behavior fo

r Equipment Designed to Operate on 25 kHz Channels

t,# +25.0 kHz |5.0 ms 10.0 ms
t, +12.5kHz [20.0 ms 25.0 ms
o +25.0 kHz |5.0 ms 10.0 ms

Transient Frequency Behavior for Equipment Designed to Operate on 12.5 kHz

Channels

t* +12.5kHz |5.0 ms 10.0 ms

to +6.25 kHz [20.0 ms 25.0 ms

ts* +12.5kHz  |5.0 ms 10.0 ms

Transient Frequency Behavior for Equipment Designed to Operate on 6.25 kHz

Channels

t* +6.25 kHz  |5.0 ms 10.0 ms

to +3.125 kHz |20.0 ms 25.0 ms

ts* +6.25 kHz  |5.0 ms 10.0 ms

! onis the instant when a 1 kHz test signal is completely suppressed, including any capture time due to phasing.

t1is the time period immediately following ton.

tois the time period immediately following ts.

tsis the time period from the instant when the transmitter is turned off until to.

torfis the instant when the 1 kHz test signal starts to rise.

2During the time from the end of tyto the beginning of t3, the frequency difference must not exceed the limits specified
in §90.213.
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®Difference between the actual transmitter frequency and the assigned transmitter frequency.

*If the transmitter carrier output power rating is 6 watts or less, the frequency difference during this time period may
exceed the maximum frequency difference for this time period.

TEST PROCEDURE

RSS-119, ANSI/ TIA / EIA 603 Clause 3.2.19
RESULTS

Please see pass results of TransientOn and TransientOff

Page 52 of 59

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

ain
\ 1824 pis

Coupl ing

| Fast
1‘. mpedance

EW

H Vertical or izontal “Equ re
\ Desc Desc Desc
\ Ce " Stopped

Page 53 of 59

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09J12695-3A DATE: AUGUST 26, 2009
FCC ID: LCB-090521 IC: 6050B-090521

8. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this
chapter.

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)

Electric fisld Magnetic fiskd . f :
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliZontrolled Exposures
D330 e G614 1.63 *(100) 4]
B30 18427 4. 897 *(9007F2) 3]
61.4 0163 1.0 3]
frao0 3]
5 i
{B} Limits for General Population/Uncontrolled Exposure

D134 G614 1.63 *(100) a0
TH-BD 8247 2.19F 180/ a0

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
B0=200 e 275 0.o73 0.2 a0
300-15 11500 20
1500—100,100 1.0 20

f = frequency in MHz

* = Plane-wave equivalent power density

NoTE 1 7O TABLE 1: Cccupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' awars of the potential for exposure and can exercise conirol over their sxposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

MoTE 2 70 TaBlE 1: General population/unconirolled expeosures apply in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
gxposure of can nol exercise control over their exposurs.
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IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field FPower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(V/im) (A/m) { Wim? ) {min)

0.003-1 280 2159 6

1-10 280/ f 219 f 6

10-30 28 219/ f 6

20-300 28 0.073 2" 6

3001 500 1.585f%% 0.0042 %5 F1150 6

1 500-15 000 614 0.163 10 B
15 000-150 000 614 0.163 10 616 000 /12
150 000-300 000 0.158f%% 421 x10*f"% 667 x10°F 616 000 /12

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz. 5
2. A power density of 10 W/m™ is equivalent to 1 mW./cm™.
30 A magnetic field strength of | A/m corresponds to 1.257 microtesla (')
or 12,57 milligauss imG ).
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CALCULATIONS

Given
E=Vv@30*P*G)/d
and
S=E~*2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the
logarithmic form of power and gain yields:

d=0.282*10*((P+G)/20)/S
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cm”2

Rearranging terms to calculate the power density at a specific distance yields
S=0.0795*10* ((P + G)/10) / (d*2)

The power density in units of mW/cm”2 is converted to units of W/m”2 by multiplying by a factor
of 10.
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FCC ID: LCB-090521

DATE:

AUGUST 26, 2009
IC: 6050B-090521

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 0.273 mW/cm”"2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 2.73 W/m”2

RESULTS
Frequency Range MPE Output | Antenna | FCC Power | IC Power
Distance | Power Gain Density Density
(MHz) (cm) (dBm) (dBi) (mW/cm22) | (W/m*2)
410-470 20.0 30.00 2.40 0.273 2.73
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9. SETUP PHOTOS

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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RADIATED BACK PHOTO

END OF REPORT
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