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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/FH
SOKKIA MODEL.: GRX1/FH
SERIAL NUMBER: 20 AND 22
DATE TESTED: JULY 28 —AUGUST 4, 2009
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C Pass
INDUSTRY CANADA RSS-210 Issue 7, Annex 1 Pass
INDUSTRY CANADA RSS-310 Issue 1 Pass
INDUSTRY CANADA RSS-GEN lIssue 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 CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released For CCS By: Tested By:
"y P s
; : o
THU CHAN MENGISTU MEKURIA
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 ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 2, RSS-210 Issue 7 and RSS-310 Issue
2.

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
4.1. 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, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

Uncertainty figures are valid to a confidence level of 95%.

Page 6 of 74

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
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: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is equipped with GPS, FH915 modem and Bluetooth transceiver. The FH915 modem
operates at the frequency of 902-928MHz for frequency hopping operational mode.

The FH915 modem is manufactured by Topcon Positioning System, Inc.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
High Power
902 - 928 | FHSS | 29.70 | 933.25
Low Power
902 - 928 | FHSS | 24.03 | 252.93

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was Frequency-Hopping 915MHz Terminal, rev. 3.4
GRS.

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power. During
Test, GPS is activated.

5.6. MODIFICATIONS

No modifications were made during testing.
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacture Model Serial Number FCCID
r
LAPTOP IBM R40 FX-72609 DoC
LAPTOP DOCK IBM 2878 98-26600 DoC
AC/DC IBM PA-1121-051 [ 11S02K7095Z1Z6C73C1620 DoC
MOUSE LOGITECH 848a HCA12502510 DoC
/0 CABLES
/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 AC UN-SHIELDED 2.0m
2 DC 1 4 PINS DC UN-SHIELDED 2.0m FERRITE AT ONE END
3 DATA 1 RS 232 SHIELDED 2.0m
4 MOUSE 1 PS/2 UN-SHIELDED 2.0m
TEST SETUP

The EUT is a stand-alone unit and connected to the support laptop computer via calble during
the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

MAIN POWER SOURCE
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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
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 1/14/2010
Antenna, Hom, 18 GHz EMCO 3115 C00945 1/29/2010
Antenna, Hom, 18 GHz EMCO 3115 C00783 1/29/2010
Preamplifier, 1300 MHz Agilent/ HP 8447D C00885 12/16/2009
Preamplifier, 26.5 GHz Agilent / HP 84498 C01052 2/4/2010
Preamplifier, 26.5 GHz Agilent / HP 84498 C01063 2/4/2010
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00986 2/3/2010
Spectrum Analyzer, 44 GHz Agilent/ HP E4446A C01159 2/7/2010
EM Test Receiver, 30 MHz R&S ESHS 20 NO02396 8/6/2009
Highpass Filter, 1.5 GHz Mcro-Tronics HPM13193 N02688 CNR
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7. ANTENNA PORT TEST RESULTS
1000mW OUTPUT POWER
7.1. 20 dB AND 99% BANDWIDTH

LIMIT
The system shall use at least 25 hopping frequencies and the average time of occupancy on

any frequency shall not be greater than 0.4 seconds within a 10 second period. The maximum
allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% to 3% of the
20 dB bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 902.2 134.340 138.769
Middle 915.0 135.490 139.831
High 927.6 134.997 139.242
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7.2, HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)

IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS

Channel | Frequency | Hopping Separation | >=25kHz or 20 dB BW| Margin

(MHz) (kHz) (kHz) (kHz)
Mid 915 200 135.49 64.51

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
- Agilent R T arker
& Mkr! 200.0 kHz

Ref 40 dBm #Atten 30 dB 003 de || Select Marker
#Peak 1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
LgAv Ref A

V1 s2 Span Pair
S3 FC Span Center
AA

off):
=50k
Swp

Center 915.000 0 MHz Span 1 MHz
#Res BW 30 kHz VBW 30 kHz Sweep 1.36 ms {601 pts)
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7.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)

IC RSS-210 A8.1 (d)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies
and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater,
the system shall use at least 25 hopping frequencies and the average time of occupancy on any
frequency shall not be greater than 0.4 seconds within a 10 second period. The maximum
allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS
128 Channels observed.
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7.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

§15.247 (a) (1) (i) For frequency hopping systems operating in the 902-928 MHz band: if the 20
dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50
hopping frequencies and the average time of occupancy on any frequency shall not be greater
than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is
250 kHz or greater, the system shall use at least 25 hopping frequencies and the average time
of occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a slow scan.

RESULTS

Pulse Width |Number of Pulses in] Average Time of Limit Margin
10 seconds Occupancy
(msec) (sec) (sec) (sec)
85.42 2 0.171 0.4 0.229
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

PULSE WIDTH

PULSE WIDTH

v Agilent 10:01:23 Jul 24, 2008 R T Mlarker

08J11938 & Mkrl 85.42 ms
Ref 40 dBm #Atten 30 dB angsdp || Select Marker
#Peak 1 2 3 4

Maormal

Delta

Delta Pair
(Tracking Ref)
LgAv Ref A

W1 s2
53 FS
AR
off):
FTun

Span Pair

Span Center

Center 915.000 MHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 250 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
i Agilent R T [ Marker |

Ref 35 dBm #Atten 30 dB Select Marker
#Peak
Log

Delta

Delta Fair
(Tracking Ref)
Ref

Span Pair
Span Center

Center 915.000 MHz Span 0 Hz'
Res BW 100 kHz #WBW 300 kHz Sweep 20 s (601 pts)
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REPORT NO: 09J12694-1
FCC ID: LCB-090511

DATE: AUGUST 4, 2009
IC: 6050B-090511

7.5.

LIMIT

OUTPUT POWER

§15.247 (b) (1)
RSS-210 Issue 7 Clause A8.4

The maximum peak output power of the intentional radiator shall not exceed the following:

For frequency hopping systems operating in the 902-928 MHz band , employing at least 50
hopping channels: 1 watt; and employing less than 50 hopping channels, but at least 25

hopping channels: 0.25 watt.

Except as shown in paragraphs (b)(3) (i), (ii) and (iii) of this section, if transmitting antennas of
directional gain greater than 6 dBi are used the peak output power from the intentional radiator
shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 902.2 29.70 30 -0.30
Middle 915.0 29.44 30 -0.56
High 927.6 29.33 30 -0.67

Page 21 of 74

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701C
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

PEAK POWER LOW CH
e Agilent 18:00:21 Jul 29, 2009 R T |Freg/Channel

05112694 Mkr1 902.152 MHz

Center Frag
Ref 10.6 B Atten 30 dB 29.70 dB
sPoak —— s M M 905 200000 MHz

Log

10 Start Frag

a/ | 901.200000 MHz

Offst

20.8

dB Stop Freq
A03.200000 MHz

CF Step
. 40.0000000 MHz
#Lglv A1to Ilan|

M1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 902.200 MHz Span 2 MHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 20 ms (2001 pts)

| PEAK POWER MID CH |

4t Agllent 17:58:32 Jul 29, 2009 R T |Freg/Channel

05112694 Mkr1 914.954 MHz

Center Freg
Ref 10.6 dB Atten 30 dB 29.44 dB
#Peak [ = M 915 noooon mMHz

Start Freqg
914.000000 MHz

Stop Freg
916.000000 MHz

CF Step
40.0000000 MHz

M1 s2 Freq Offset
$3 FC 0.00000000 Hz

AA
aff): .
ETun Signal Track
On off

Swp

Center $15.000 MHz Span 2 MHz
#Res BW 1 MHz #VBW 1 MHz Sweep 20 ms (2001 pts)
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PEAK POWER HIGH CH

- Agilent 17:59:21 Jul 29, 2009 R T |Freg/Channel

09./1 2694 Wkt 927551 Wz |-
enter Fred

Ref 10.6 B Atten 30 dB 29.33 dB

iPeak en-oe M a7 600000 MHz

Log
10 Start Frag
dB/ 926.600000 MHz
Offst

20.8
dB Stop Freq
928.600000 tMHz

CF Step
. 400000000 MHz
#LgAv Auta M

M1 s2 Freq Offset

$3 FC 0.00000000 Hz
AA

a
aff): .

ETun Signal Track
Swp On Off
Center 927.600 MHz Span 2 MHz ‘

#Res BW 1 MHz #WBW 1 MHz Sweep 20 ms (2001 pts)
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REPORT NO: 09J12694-1
FCC ID: LCB-090511

DATE: AUGUST 4, 2009
IC: 6050B-090511

7.6.

LIMIT

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 20.8 dB (including 20 dB pad and 0.8 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 902.20 29.60
Middle 915.00 29.43
High 927.60 29.35
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

7.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

\

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated measurement.
Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in§15.205(a), must also comply with the
radiated emission limits specified in §15.209(a) (see §15.205(c)).

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 10 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

RESULTS
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SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
we Agilent F T
MEkr1 902.230 MHz

Ref 40 dBm Atten 30 dB 29.55 dBm
#Peak

Clear Write

Mlax Hold

lin Hold

'Ref Level
swp [40.00 dBm

Center 902.000 MHz Span 3 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1 ms (601 pts)

LOW CHANNEL SPURIOUS
W Agilent R T Warker

Mkr2 1.805 GHz

Ref 30.8 dBm, #Atten 20 B 36.62 dBm || >elect Marker
#Peak T2z 3 4
Log

Marker Trace
Auto 1 2 03

Readout ||
Fraguency

9.6
dBm S R Lo Marker Table
LgAv i | On oif
Start 30 MHz Stop 10.000 GHz

#Res BW 100 kHz #VBW 100 kHz Sweep 1.202 s (1001 pts) Wlarker All Off

M arker Trace s Amplitude
1 1 297 MHz 2961 dBm
2 1 1805 &Hz -36.62 dBm
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SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

we Agilent

R T

Freg/Channel

Ref 40 dBm

Atten 30 dB

Mkr1 915.035 MHz
29.42 dBm

#Peak

Center Freq
915.000000 MHz
Start Freq
213.500000 tHz
Stop Freq
916.500000 MHz

CF Step
300.000000 kHz
Ao hdan|

Swp

Center 915.000 MHz
ZRes BW 100 kHz

#VBW 100 kHz

Span 3 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

MID CHANNEL SPURIOUS

W Agilent

R T

Marker

Ref 30.8 dBm

#Arten 20 (B

Mkr2 1.835 GHz
-36.13 dBm

#Peak

Select Marker
1 2 3 4

Log

Marker Trace
Auto 1 2 03

Readout ||
Fraguency

9.4
dBm

LgAv

Marler Table
On Off

Center 5.015 GHz
#Res BW 100 kHz

#VBW 100 kHz

Span 9.97 GHz
Sweep 1.202 s (1001 pts)

il arke r Trace
1 (1
2 m

iz
917 MHz
1.835 GHz

Amplitude
2931 dBm
-36.13 dBm

Wlarker All Off
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SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

e Agilent R T [ActFctnPosn |
Mkr1 927.640 MHz

Ref 40 dBm Atten 30 dB 29.30 dBm
#Peak

Top

Center

Swp

Center 928.000 MHz Span 3 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1 ms (601 pts)

HIGH CHANNEL SPURIOUS

W Agilent R T |FregiChannal
Mki2 1.855 GHz

Ref 30.8 dBm #Atten 20 (B -37.09 dBm Center Freq
#Peak 501500000 GHz

Log

Start Freq
30.0000000 MHz

Stop Freq
10.0000000 GHz

9.3
dBm SRS BT CF Step

o7 000000 kH
LgAv | | | ’ z

o
| | At Mdan|

Start 30 MHz Stop 10.000 GHz

“Res BW 100 kHz ZVBW 100 kHz  Sweep 1.202 s {1001 pts} 0 é:nru%%ncu)g Sﬁi

M arker Trace s Amplitude
1 1 9Z7 MHz 2867 dBm
2 1 1855 &Hz -37.09 dBm

Signal Track
Cn off
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
i Agilent , R T Display

Mkr1 902.640 MHz
Ref 40 dBm #Atten 30 B 29.86 dBm Full Screen
#Peak

2 Display Line
9.56 dBm
On Off

9.9
dBm

LgAv

LimitsH

vl S2 Active Fctn
S$3 EC Position 4
AA Battam

off):
=50k Title *
Swp

Center 902.000 MHz Span 2 MHz || Preferences
#Res BW 100 kHz VBW 100 kHz #Sweep 100 ms {601 pts)

HIGH BANDEDGE WITH HOPPING ON
- Agilent R T [PeakSearch |

Mkr1 927.233 MHz
Ref 40 dBm #Atten 30 (B 29.44 dBm Mext Pealk
#Peak
Log
‘ Next P Right
‘ MNext Fl Left
94
dBm )
‘ Min Search
LgAv
V1 S2
S3 FC Pk-Pk Search
AA
aff): ;
=50k Wlkr © CF
Swp
Center 928.000 MHz Span 2 MHz ‘ M?ge
#Res BW 100 kHz VBW 100 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

250mW OUTPUT POWER

7.8. 20 dB AND 99% BANDWIDTH

LIMIT

The system shall use at least 25 hopping frequencies and the average time of occupancy on
any frequency shall not be greater than 0.4 seconds within a 10 second period. The maximum
allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% to 3% of the
20 dB bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 902.2 135.417 141.710
Middle 915.0 135.686 140.670
High 927.6 135.164 138.900
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BANDWIDTH LOW CH
- Agilent

R T Measure

Ch Freq

Oceupied Bandwidth

902.2 MHz

Trig  Line

‘ Meas Off

08111938

Ref 30 dBm #Atten 30 dB

| Channel Power

#Samp

EvY

‘ Occupied BW)

‘ ACF

dB

Multi Carrier

Center 902.200 0 MHz

#Res BW 3 kHz #VBW 10 kHz

Span 500 kHz
Sweep 166.7 ms {601 pts)

FPaowier

Occupied Bandwidth
141.7097 kHz

-1.355 kHz
135.417 kHz™

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

Power Stat

59.00 % CCDF

-20.00 dB

Wlore
10f2

BANDWIDTH MID CH
#e o Agilent

R T | Measure |

Ch Freg

Occupied Bandwidth

915 MHz

Trig  Line heas Off

Channel Power

08411938

Ref 30 dBm #Atten 30 (B

#Samp)

Log

Occupied BW

10 >¢

dB/

Ofst

ACF

208

B 4

I - Wlti Carrier

Center 915.000 0 MHz
#Res BW 3 kHz

#VBW 10 kHz

Sweep 166.7 ms {601 pts)

Span 500 kHz Power

Occupied Bandwidth
140.6695 kHz

-2.202 kHz
135.686 kHz™

Transmit Freq Errar
x dB Bandwidth

Occ BW % Pur
¥ dB

P ower Stat

59.00 % CCDF

-20.00 dB

More
10f2
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BANDWIDTH
e Agilent

HIGH CH

R T | Measure |

Ch Freg

927 6 MHz

Trig  Line

Occupied Bandwidth

Meas Off

03411933
Ref 30 dBm

#Atten 30 dB

#Samp

Log

3¢

Channel Paower

Occupied BWY

10

dB/

Offst

20.8

dB — |

#Res BW 3 kHz

Center 927.600 0 MHz

#VBW 10 kHz

Span 500 kHz

Sweep 166.7 ms (601 pts)

MUt Carrier
Power

Transmit Freq Errar
w dB Bandwidth

Occupied Bandwidth

Oec BWW % Pwr
% dB

138.9000 kHz

-2.019 kHz
135.164 kHz*

99.00 %
-20.00 dB

Power Stat
CCDF

MWore
1 0f2
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7.9. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)

IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS

Channel | Frequency | Hopping Separation | >=25kHz or 20 dB BW Margin
(MHz) (kHz) (kHz) (kHz)
Mid 915 200 135.686 64.314

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
- Agilent 12:12:22 R T Trace
& Mkrl 200.0 kHz

Ref 40 dBm #Atten 30 dB 0.03 dB Trace
#Peak 2 3

Clear \Write

Mlax Hold

hin Hold
LgAv

V1 52
53 LC
AA

aff):
=50k
Swp

Center 915.000 0 MHz Span 1 MHz
#Res BW 30 kHz VBW 30 kHz Sweep 1.36 ms {601 pts)
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

7.10. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)

IC RSS-210 A8.1 (d)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies
and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater,
the system shall use at least 25 hopping frequencies and the average time of occupancy on any
frequency shall not be greater than 0.4 seconds within a 10 second period. The maximum
allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS
128 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (10 MHz SPAN, FIRST
SEGMENT)

o Agilent R T [Freg/Channel |

J " Center Freq
Eef .ll] dBm #Atten 30 dB B55. 000000 MHe
#Peak
Log
10 Start Freq
B/ 590.000000 MHz
Offst
20.8
dB Stop Freq

900.000000 MHz

CF Step
1.00000000 MHz
LgAwv At an

V1 s2 Freq Offset
$3 LC 0.00000000 Hz
AA

aff): .
50k Signal Track

Swp  [erelnd Lo, L b b LY, papdf|n off

Start 890.000 MHz Stop 900.000 MHz |
#Res BW 30 kHz VBW 30 kHz #Sweep 100 ms (601 ps)

NUMBER OF HOPPING CHANNELS (10 MHz SPAN, SECOND

SEGMENT)
i Agilent R T | Trace |

Ref 40 dBm #Atten 30 (B
#Peak
Log
10
B/
Offst
208
dB Max Hold

Clear Write

Win Haold
LgAv

V1 S2
S3 LC
AA
offj:
=50k
Swp

Start 900.000 MHz Stop 910.000 MHz
#Res BW 30 kHz VBW 30 kHz #Sweep 100 ms (H01 prs)
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NUMBER OF HOPPING CHANNELS (10 MHz SPAN, THIRD
SEGMENT)
e Agllent R T [ Trace |

Trace
2 3

Ref 40 dBm #Atten 30 dB
#Peak
Log
10

dB/
OHfst
208
dB Max Hold

Clear Write

lin Hold
LgAv

V1 S2
S3 L
AA
off}:
=50k
Swp

Start 910.000 MHz Stop 920.000 MHz
#Res BW 30 kHz VBW 30 kHz #Sweep 100 ms (601 pts)

NUMBER OF HOPPING CHANNELS (10 MHz SPAN, FOURTH
SEGMENT)
e Agilent R T [ Trace |

Trace

Ref 40 dBm #Atten 30 (B 5 5

#Peak
Log

Clear Write

MWlax Hold

hin Hold

V1 S2
S3 LC
AA
off):
=50k
Swp

Start 920.000 MHz Stop 930.000 MHz
#Res BW 30 kHz VBW 30 kHz #Sweep 100 ms (601 pts)

Page 36 of 74

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
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: 09J12694-1
FCC ID: LCB-090511

DATE: AUGUST 4, 2009
IC: 6050B-090511

NUMBER OF HOPPING CHANNELS (10 MHz SPAN, FIFTH

SEGMENT)
s Agilent

R T | Trace |

Ref 40 dBm

#Atten 30 dB

Trace

#Peak

2 3

Clear Write

Mlax Hold

LgAv

lin Hold

V1 Ss2
S3 LQ

AR
off):

=50k
Swp

Start 930.000 MHz
#Res BW 30 kHz

VBW 30 kHz

Stop 940.000 MHz
#Sweep 100 ms {601 pts)
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711, AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

§15.247 (a) (1) (i) For frequency hopping systems operating in the 902-928 MHz band: if the 20
dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50
hopping frequencies and the average time of occupancy on any frequency shall not be greater
than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is
250 kHz or greater, the system shall use at least 25 hopping frequencies and the average time
of occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a slow scan.

RESULTS

Pulse Width |Number of Pulses in] Average Time of Limit Margin
10 seconds Occupancy
(msec) (sec) (sec) (sec)
85.42 2 0.171 0.4 0.229
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

PULSE WIDTH

PULSE WIDTH
e Agilent R T Marker

A Mkrl 8542 ms
Ref 40 dBm #Atten 30 dB 92545 || Select Marker
#Peak 1 2 3 4

Maormal

Delta

Delta Pair

(Tracking Ref)
LgAv Ref 4

W1 S2 Span Pair
S3 L

Span Center
AA

off):
FTun

Center 915.000 MHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 250 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
i Agilent R T Marker
a k2 122 5
Ref 40 dBm #Atten 30 dB o5 e || Select Marker
#Peak | Tz 3 4

Log o

Marker Trace
Auto 1 20 32

Readout ||
Time

tarker Table
On Off

Center 915.000 MHz Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 20 s (601 pts) Marker All Off
Matker Trace X Pz Amplitude
1R 11 135 2347 dBm
14 1 .15 -26.34 4B
2R 11 135 2347 dBm
28 1 12.2= 008 4B
Wore
2af?
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

712, OUTPUT POWER

LIMIT

§15.247 (b) (1)
RSS-210 Issue 7 Clause A8.4

The maximum peak output power of the intentional radiator shall not exceed the following:

For frequency hopping systems operating in the 902-928 MHz band , employing at least 50
hopping channels: 1 watt; and employing less than 50 hopping channels, but at least 25
hopping channels: 0.25 watt.

Except as shown in paragraphs (b)(3) (i), (ii) and (iii) of this section, if transmitting antennas of
directional gain greater than 6 dBi are used the peak output power from the intentional radiator
shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 902.2 24.03 30 -5.97
Middle 915.0 23.83 30 -6.17
High 927.6 23.73 30 -6.27
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

PEAK POWER LOW CH
e Agilent R T [PeakSearch |
0811938 Mkr1 902.247 MHz

Ref 30 dBm #Atten 30 dB 24.03 dBm Mexwt Pagk
#Peak

Log

10 .
dB/ ‘ Mext Pk Right
Offst

20.8

dB Next Pk Left

‘ Min Search

LgAv

V1 s2

$3 LG Fk-Fk Search
AR

aff):

FTun Wik © CF

Swp

Center 902.200 MHz Span 2 MHz ‘ M?ge

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

| PEAK POWER MID CH |

e Agilent R T Peak Search
0811933 Mkr1 914.970 MHz

Ref 30 dBm #Atten 30 (B 23.83 dBm Mext Peal
#Peak

Next Pk Right

Mext Pk Left

Min Search

V1 s2
53 LC Pk-Pk Search

AR
off}:

FTun Mhir © CF
Swp

Center $15.000 MHz Span 2 MHz
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

PEAK POWER HIGH CH
f Agilent R T [PeakSearch |

08411935 Mkr1 927.563 MHz ‘

Ref 30 dBm #Atten 30 dB 23.73 dBm Mexwt Pagk
#Peak

Log

10 )

dB/ ‘ Next Pk Right
OHfst

208

dB ‘ Next Pk Left

LgAv

V1 s2

$3 LG Fk-Fk Search
AR

aff):

FTun Wik © CF

Swp

Center 927.600 MHz Span 2 MHz ‘ M?ge

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

‘ Min Search
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REPORT NO: 09J12694-1
FCC ID: LCB-090511

DATE: AUGUST 4, 2009
IC: 6050B-090511

7.13.

LIMIT

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 20.8 dB (including 20 dB pad and 0.8 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 902.20 23.29
Middle 915.00 23.23
High 927.60 23.17

Page 43 of 74

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701C
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

7.14. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5
Limit = -20 dBc

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated measurement.
Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in§15.205(a), must also comply with the
radiated emission limits specified in §15.209(a) (see §15.205(c)).

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 10 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

RESULTS
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
e Agilent R T |Freg/Channel

Mki1 902.241 4 MHz Cortor F
. enter Freq
E;L 3?‘ dBm #Atten 30 dB 23.96 dBm | o noooon mHz

o

Start Freq
501.500000 MHz
Stop Freq
902.500000 MHz

4.0

(I.Bm CF Step

100.000000 kHz
LgAv Auto tulan|

V1 s2 Freq Offset
$3 LG 0.00000000 Hz
AA

aff): .
=50k Signal Track
On Off

Swp

Center 902.000 0 MHz Span 1 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 1 ms (601 pts)

LOW CHANNEL SPURIOUS
W Agilent R T |FregiChannal
Mki2 7.724 GHz

B Center Freq
Ref 30 dB #Atten 20 dB 47.04 4B
Poak D e M 5 01500000 GHz

Start Freq
30.0000000 MHz

Stop Freq
10.0000000 GHz

CF Step
097 000000 MHz
Auto Mdan|

Start 30 MHz Stop 10.000 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 1.202 s (601 pts)

b arker Trace X Pz Amplitude
1 1) £04 MHz 24.22 dBm
2 1 7724 GHz -47.04 dBm

Freq Offset
000000000 Hz

Signal Track
Cn off
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
e Agilent R T Display

Mkr1 914.964 5 MHz
Ref 30 dBm #Atten 20 dB 23.81 dBm Full Screen
#Peak

Display Line
381 dBm
On Off

—

38 ‘

dBm
LgAv

LimitsH

vl S2 Active Fctn
$3 LCl Position 4
AA Battam

off):
=50k Title
Swp

Center 915.000 0 MHz Span 1 MHz || Preferences
#Res BW 100 kHz VBW 100 kHz Sweep 1 ms (601 pts)

MID CHANNEL SPURIOUS
W Agilent R T Warker

Mki2 7.092 GHz
47.81 dBm 1Selectl\flarker

2 3 4

Ref 30 dBm #Atten 20 (B
#Peak [

Marmal

Delta

Delta Fair
(Tracking Ref)
Ref b

Start 30 MHz Stop 10.000 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 1.202 s (601 pts)

b arker Trace X Pz Amplitude
1 1) 911 MHz 24.232 dBm
2 1 7.092 GHz -47.81 dBm

Span Pair
Span Center
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
i Agilent _ R T Display

Mkr1 927.630 0 MHz
Ref 30 dBm #Atten 20 dB 23.67 dBm
#Peak & |

Full Screen

Display Line
367 dBm
On Off

dBm
LgAv

LimitsH

37 ‘

Center 928.000 0 MHz Span 1 MHz Active Fctn

#Res BW 100 kHz VBW 100 kHz Sweep 1 ms (601 pts) Fosition
Matker Trace Az Amplitude Battam

‘ Title
‘Preferences ¥

1 1 927630 0 MHz 2367 dBm

HIGH CHANNEL SPURIOUS

W Agilent R T Warker

Mki2 7.009 GHz
Ref 30 dBm #Atten 20 dB 46.32 dBm || >elect Marker
#Peak 3 T2z 3 4

Marmal

Delta

Delta Fair
(Tracking Ref)
f A

Re

Start 30 MHz Stop 10.000 GHz ’

#Res BW 100 kHz VBW 100 kHz Sweep 1.202 s {601 pts) Span Spagerae|rr

b arker Trace X Pz Amplitude

1 4} 927 mHz 23.92 dBm
2 1 7.009 GHz -46.32 dBm

Page 47 of 74
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
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: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
we Agilent R T Peak Search |

08411935 Mkr1 902.243 MHz

Ref 40 dBm #Atten 30 B 23.99 dBm Mext Paak
#Peak

‘ MNext Pk Right
‘ Mext Pl Left

1.0
dBm

LgAv

V1 S2 ‘

S3 LC Pk-Pk Search
AA

off):

50k ‘ Mir ® CF

Swp

hlore
10f2

‘ Min Search

Center 902.000 MHz Span 2 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 1 ms (601 pts)

HIGH BANDEDGE WITH HOPPING ON
- Agilent R T [PeakSearch |

08411938 Mkr1 927.353 MHz
Ref 40 dBm #Atten 30 (B 23.67 dBm Mext Pealk
#Peak
Log
‘ Next P Right
‘ MNext Fl Left
3T
dBm )
Min Search
LgAv
V1 s2
S3 LC Pk-Pk Search
AR
off):
=50k Wlkr © CF
Swp
Center 928.000 MHz Span 2 MHz ‘ M?ge
#Res BW 100 kHz VBW 100 kHz Sweep 1 ms {601 pts)
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REPORT NO: 09J12694-1
FCC ID: LCB-090511

8. RADIATED EMISSION TEST RESULTS

8.1.

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

TX RADIATED SPURIOUS EMISSION

DATE: AUGUST 4, 2009
IC: 6050B-090511

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 -216 150 43.5
216 - 960 200 46
Above 960 500 54
TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is
set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

RESULTS

No non-compliance noted:
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT 30-900 MHz

Measurement Configuration |

Measurement Distance: 3 m Ant. Pol.: Horizontal FCCClassBat3 M

@
L=
o

@0
2
o

N
{x]
o

i
-
=
=]
-
he)
1]
B 30,0
=
g
£
£

™
2.
=

-
ek
=

-

2
o

-10.0

-20.0-- ]
30.00 117.00 20400 291.00 378.00 46500 55200 639.00 72600  $13.00  900.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No,: 09112694
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

HORZONTAL PLOT 904-1000 MHz

Measurement Configuration |

Measurement Distance: 3 m Ant. Pol.: Horizontal FCCClassBat3 M

=
=
]
&
hc)
e
u
=
3
=
=
£
=

20.0

10.0

0.0

-10.0

-20.0-- ]
904.00 913.60 923.20 93280 94240 952.00 961.60 97120 980.50  990.40  1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No,: 09112694
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

VERTICAL PLOT 30-900 MHz

Measurement Configuration |

Measurement Distance: 3 m Ant. Pol.: Vertical FCCClassBat3 M

@
L=
o

@0
2
o

N
{x]
o

Amplitude {dBu¥)
w
=]
o

™
[k
=

0.0

-10.0

-20.0-- ]
30.00 117.00 20400  291.00 37800 46500 55200 639.00 72600  $13.00  900.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No,: 09112694
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

VERTICAL PLOT 904-1000MHz

Measurement Configuration |

Measurement Distance: 3 m Ant. Pol.: Vertical FCCClassBat3 M

o
=t
=

-
fuk
o

-
=
]
&
T
=
u
=
E]
E
=
E
<

™
2
o

10.0

0.0

-10.0

-20.0-1 |
904.00 91360  923.20 93280 94240 95200 961.60 971.20 980.80  990.40  1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.: 09112694
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

HORIZONTAL AND VERTICAL DATA

30-10008Hz Frequency Measurement
Compliance Certification Services, Fremont fm Chamber

Test Engr: Mengisiu Mekuria

Date: 07/2909

Project #: 09712694

Company: Topcon Positioning Systems

EUT Dezcription: GNSS Receiver

EUT M/N: Hyperll'FH

Test Targei: FCCPART C

Mode Crper: TX Mode
Measurement Frequency Preamp Gain Margin  Margin vs. Limit
Distanee to Antenna Distanee Correct to 3 meters
Amnalyzer Feading Filter Insert Loss
Antenna Factor Calmulated Field Strength
Cable Loss Field Strength Limit

f i Read Corr.
MH=z dBuV dBuVim

144001 ! 413 3 X . 7.6
198,934 ) 352 . . : X . 20.1
204,886 i 348 . . . i ; 214
TER.24T X 321 ; . g i ; Fo
05057 ) 380 . . g . . 34,0
143.876 i 6.3 i . : i . 3.6
186.176 ) 349 . . : X . 19.1
214,806 i 353 K . : i ; 20.3
220,122 X 33.9

mmmm«m:m«:‘a’
L =Rl =R -RL =R =Bl - Rl - B - -]

Rew. 1.27.09
MNote: No other emissions were detecied ahove the system noise floor.
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

8.2, RECEIVER WORST-CASE BELOW 1 GHz

EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL

< 14 certificati Services
ACOMPLIANCE IR e S e

T = LAGINCETNg 0rWat, ine
PR TR R ET Fremont, CA 94538

LL G, T . .
Tel: (510} 771-1000
Fax: (510} a&&l-08%38

Datag: Z2 Fila#: 08J11935.EMI
Lavd (ARuYin)

0

Traca: 21 Raef Trace:

CZondition: RE5-210 HORIZONTAL

Test Operator:: Vien Tran

Projact #: : 09J1l29&4

Company : : Topcon
Configuraticon:: EUT with laptop

Mode : R Worst cass

Targat: : FCC Class B (RES-210)

Raad Limit
Level Factor Level Line REemark

dBuv dB dBuv,/m deuv/m

E4.36 7.70 36.66 43.E54
E4.13 7.74 35.2% 43.E4
B5Z.80 3% 35.41 4&5.04
43.02 L1 24.90 48,004
39,66 LER 328011 4&.04
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL

cuMH-mHCE Compliance Certification Services

T et Do bt 47173 Benicia Streset
R GRS Fremont, CA 94538
K LS, T
Tel: (810} 771-10400

Fax: (E10) /&l-08%8

Datag: =24 Fila$: 08J11938.EMI
Levd (dRuYin)

00

Traca: 232 Raf Trace:

Condition: RS5-210 VERTICAL

Tezt Operator:: Vien Tran

Projact f#: : 09J1l23&4

Company : : Topcon
Jonfiguraticn:: EUT with laptop

Mode :+ REX Worst case

Target: : FCOC Class B (RE5-2140)

Raad Limit over
Level Factor Level Line Limit Remark

dBuv de dBuv,/m deuv,/m dE

Ea.&6% 95 38.73 40.040 W27
a0.17 &7 33.50 43.540 .ao
57.30 33 40.21 43.&54 .52
42.51 LT3 40,78 48,04 .22
EQ0.1l8 .13 41.2% 4&.04 .01
35.21 .32 35.63  54.00 .37
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

8.3. TRANSMITTER ABOVE 1GHz

HARMONICS AND SPURIOUS EMISSIONS (HIGH POWER @ 1 W)

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: TOPCON POSITIONING SYSTEMS
Project #: 09712654

Date: TIIR2009

Test Engineer: MENGISTU MEKURLA

Configuration: EUT ALONHNE

Mode: TXMODE LOW AND HIGH CHANMELS

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-ZEGHz‘ Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

‘ T73: S/N: 6717 @3m j | T144 Miteq 3003Aﬂﬂ931j | j | j | FCC 15.205 j

Hi Frequency Cables

3’ cable 22807700 ‘ 12' cable 22807600 20' cable 22807500 HPF ‘ Reject Filter Peak Measurements

REBW=VBW=1MHz

3" cable 22807700 . 12" cable 22807600 ‘ 20" cable 22807500 - ‘ HPF_156GHz ‘ . Average Measurements
-
RBW=1MHz , VEW=10Hz

f Dist : Read Pk : Read Aveg.: AF Amp (D Corr r . Peak Avg | Pk Lin { Avg Lim | Pk Mar | Avg Mar Notes
GHz {m) dBuV dBuV (B dBuVim | dBuV/m : dBuVim | dBuV/m dB B (VH)
Low Ch. (9022 MHz)
2707 446 as7 . - 410 320 T4
4511 414 316 . - 438 330 T4
463 40.0 . - - 426 364 T4
419 330 . - 443 354 T4
380 27.1 - 43.1 3l4 T4

<lgdlamminim

Revw 111008

Measurement Frequency Amp  Preamp Gain Awvg Lim  Average Field Strength Limit
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Lim  Peak Field Strength Lirot
Analyzer Readng Awg  Awverage Field Strength @ 3 m Lwg Mar Margin vs. Average Lot
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Iargin ws. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 09J12694-1
FCC ID: LCB-090511

DATE: AUGUST 4, 2009
IC: 6050B-090511

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Test Equipment:

Horn 1-18GHz

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

TOPCON POSITIONING SYSTEMS

09r12684
TIZE2009

MENGIETU MEKTURLA

EUT ALONNE

T MODE MID CHANNEL

Pre-amplifer 1-26 GHz ‘ Pre-amplifer 26 40GHz

Horn > 18GHz ‘ Limit ‘

‘ T59; S/N: 3245 @3m j | T145 Agilent 3008A005¢ j | j |

Hi Frequency Cables

3’ cable 22807700

12" cable 22807600 20’ cable 22807500

HPF

j |Fcc15.205 j

Peak Measurements
REW=VBW=1MHz

‘ Reject Filter

‘ 3' cable 22807700 j ‘ 12' cable 22807600 J ‘ 20" cable 22807500 ﬂ
>

‘ HPF_1.5GHz j ‘ . Average Measurements

RBW=IMHz ; VBW=I0Hz

Read Pk
dBuV

Read Avg.
dBuV

AF

Amp ;D Corr r | Peak Avg

=

1B dBuVim ; dBuV/m

Pk Lim
dBuVim

Avg Lim; Pl Mar | Avg Mar Notes
dBuV/m dB B {(VH)

452

359

440 347

T4

409

278

429 207

7

420

336

460 375

74

387

273

489 374

T4

472

425

460 412

74

470

284

489 303

74

417

330

456 370

T4

408

332

510 433

7

4digiammimmim

Rev.11.1002

Distance to

Cable Loss

Measurement Frequency

Antenna

Analyzer Reading
Antenna Factor

Amp  Preamp Gan

D Corr Distance Correct to 3 meters
Awg  Average Field Strength @ 3 m
Peak  Calculated Peale Field Strength
HPF  High Pass Filter

Lwg Lim  Awerage Field Strength Limit
Pk Lin  Peak Field Strength Limit
Avg War Margin wvs Average Limit
Pk Mar Margin vs. Peak Limit
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

HARMONICS AND SPURIOUS EMISSIONS (HIGH POWER @ 250 mW)

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: TOFCON

Project #: 09.J12694

Test Engineer: Chin Pang
Configuration: EUT 2 and Laptop

Maode: TX (low power at 250nmw)

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer25-4DGHz‘ Horn > 18GHz ‘ Limit ‘

j | j |FCC15.2|]5 j

2 footcable ‘ 3 foot cable 12 foot cable HPF ‘ Reject Filter Peak Measurements
REW=WVBW=IMHz

j ‘ Thanh 187215003 j ‘ C-5m Chamber j ‘ HRF_1.8GHz j ‘ - Average Measwrements

| T120; S/N: 29310 @3m j | T34 HP 8449B -

Hi Frequency Cables

REW=1MHz , VEW=10Hz

Dist | Read Pk | Read Avg.: AF Amp D Cor 1 Peak Avg Pk Lim  Ave Limn : Pk Mar : Avg Mar Notes
{10} dBuV dBuV dB dBuV/im i dBuV/mn | dBaVim ;| dBuVim dB (VIH)
Low Ch,902.20 MHz

562 534 . 536 508 T4
476 368 - 466 358 T4
440 320 - 442 322 74
453 340 . . =34 469 356 T4
546 518 . -36.] 520 492 T4
532 5146 - 52.1 506 T4
444 336 - 446 338 T4
456 355 N . -34. 472 371 74

i
¥
hi
v
H
H
H
H

zimimialaie

HighCh, 9.
2783

Ieasurement Frequency Lmp  Preamp Gam AvgLim  Average Field Strength Lt
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Litn  Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peakk  Calculated Peale Field Strength PleMar  Margin vs. Peal Lumit

Cable Loss HPF  High Pass Filter
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

8.4. RECEIVER ABOVE 1 GHz (WORST CASE)

Note: No emissions detected above the system noise floor.
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

9. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

§15.207 (a)
IC RSS-GEN, Section 7.2.2

Frequency of emission Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15 to 0.50 66 to 56* 56 to 46*
0.50to 5 56 46
5to 30 60 50
* Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI C63.4

RESULTS

No non-compliance noted:
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit EN B in Remark

(MHz) | PK (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP{B)AVE)| L1/L2
015 al 21 -- 2830 Q.00 A3.8% 35809 -4 O -47.59 Ll
0.1a 58 48 - 2641 Q.00 f3.52 5552 -7.04 -29.11 Ll
0.1z 5h19 - 229 Q.00 fid. 459 5449 -2.30 -31.58 Ll
018 573 - 2684 Q.00 A 63 3483 -7.32 -7 L2
035 4312 - 26 38 Q.00 NBET A2 87 S7F5 -22.29 L2
0.1 44 50 - 2159 Q.00 5a.00 4400 -1t -24.4 L2
& Worst Data
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REPORT NO: 09J12694-1
FCC ID: LCB-090511

DATE: AUGUST 4, 2009
IC: 6050B-090511

LINE 1 RESULTS

COMPLIANCE

& LAQINBBrng Service, Inc.
¥ iccovencErRet
UL GERTOY

Compliance Certification Services

47173 Benicia
ChA 94538
T71-1

Fremont,
Tel:

(510)
Fax: (510

St

reet

000

661-0888

09J12654 LC.EMI Date:

07-30-2009

Time: 19:10:35

CISPR CLA

AVEFR

W, W

. &”ﬂﬂw I
s

Trace: 19

Condition: CISPR
Test Operator:
Project #:
company: :
EUT Description::
Mode :

Target:

Voltage:

CLASS-B
: Mengistu Mekuria

09J1269%4

Topcon Positioning Systems
GNSS EReceiver

Tx Mode

FCC Class B

115vac/e0Hz

Ll: Peak ( Blue ) , Lverage
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

LINE 2 RESULTS

compllnncE Compliance Certification Services

= & Amdedlil 47172 Benicia Street
@ & Enpinesring Service, Inc. N -
¥ icouvtuimernct Fremont, CA 94538
LLEEATOV - D A
Tel: (510) 771-1000

Fax: (510) 661-0888

09J12694 LC.EMI Date: 07-30-200% Time: 18:01:29

CISPR CLA

AVEFR

_“mhh PFHMU

g 1502
(Line Comduwotion)
Trace: 5 Ref Trace:

Condition: CISPR CLASS-B
Test Operator: : Mengistu Mekuria
Project #: : 09J12694
Company: : Topcon Positioning Systems
EUT Description:: GNS3S Receiver
Mode: : Tx Mode
Target: : FCC Class B
Voltage: : 115VAC/e0HzZ
LZ2: Peak ( Blue ) , Lverage (Green )
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

10. 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
G614 1.63 *(100) 4]
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
11500 20
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,

NOTE 2 7o TaBLE 1: General populationfuncontrolled exposures applljg.-' 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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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

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 Fower 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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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

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)/VS
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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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm*"2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/mA2

RESULTS
Mode Band MPE Output | Antenna | FCC Power | IC Power
Distance | Power Gain Density Density
(cm) (dBm) (dBi) (mW/cm*2) | (W/mA2)
FHSS 915MHz 20.0 29.70 2.40 0.32 3.22
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

CO-LOCATED MPE CALCULATIONS

For multiple colocated transmitters operating simultaneously the total power density can be
calculated by summing the Power * Gain product (in linear units) of each transmitter.

yields

d=0.282*((P1*G1)+ (P2*G2)+ ...+ (Pn*Pn))/S)
where

d = distance in cm

Px = Power of transmitter x in mW

Gx = Numeric gain of antenna x

S = Power Density in mW/cm*2

In the table below, Power and Gain are entered in units of dBm and dBi respectively, then
converted to their linear forms for the purpose of the calculations.

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/mA~2

RESULTS
Mode Band Output | Antenna MPE FCC Power | IC Power
Power Gain Distance Density Density
(dBm) (dBi) (cm) (mW/cm”2) | (W/m*~2)
Bluetooth | 2.4 GHz 11.50 2.14
FHSS 915MHz | 29.70 2.40
Combined 20.0 0.33 3.27
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

11. SETUP PHOTOS

ANTENNA PORT

ANTENNA PORT
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

RADIATED EMISSION ABOVE 30 MHz

RADIATED EMISSIONS ABOVE 30 MHz (FRONT)
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

| RADIATED EMISSIONS ABOVE 30 MHz (BACK) |
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

AC MAINS LINE CONDUCTED EMISSION

LINE CONDUCTED EMISSION (FRONT
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REPORT NO: 09J12694-1 DATE: AUGUST 4, 2009
FCC ID: LCB-090511 IC: 6050B-090511

| LINE CONDUCTED EMISSION (BACK) |

END OF REPORT
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