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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: RADIO HOLDER
MODEL.: RH-1/FH
SERIAL NUMBER: N/A
DATE TESTED: JULY 20 to SEPTEMBER 26, 2008
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 7 Annex 8 Pass
INDUSTRY CANADA RSS-GEN 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. 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. 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:
=] Fi ¥ e . s 7‘)
4 "":‘P' e s

THU CHAN VIEN TRAN

EMC SUPERVISOR 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, and RSS-210 Issue 7.

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 +/- 2.3 dB
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 FHSS and Bluetooth transceivers. The Bluetooth transceiver

operates at the frequency of 2402-2480MHz.

The radio module is manufactured by TAIYO YUDEN.

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)
2402 - 2480 Basic GFSK 0.14 1.03
2402 - 2480 Enhanced 8PSK 1.98 1.58

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a Chip antenna, with a maximum gain of 2 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was BTTestTool, rev. 1.22.

The test utility software used during testing was BlueTest.exe.

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power.

The EUT is a portable device; therefore X, Y and Z positions have been investigated. The worst
case is evaluated at Y positions.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
Laptop HP Presario F700 CNF7458G3Q DoC
AC Adapter HP PPPO09H F3-07091411250E N/A
AC Adapter Topcon LE-0309ADAP12V300 N/A N/A
/0 CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 US115 Shielded 1.8m |Laptop
2 AC 1 US115 Un-shielded 1.8m |[EUT
3 DC 1 DC Un-shielded 1.5m |Laptop
4 DC 1 DC Un-shielded m Ferrite at EUT end
5 Serial 1 DB9 Shielded 2m USB - Serial adapter
TEST SETUP

The EUT is connected to a laptop computer via a test JIG and USB to Serial adapter cable
during test. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS
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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
EMI Receiver, 2.9 GHz Agilent / HP 8542E C00957 06/12/09
RF Filter Section, 2.9 GHz Agilent / HP 85420E C00958 06/12/09
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 05/09/09
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 10/25/08
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC N02481 10/25/08
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 01/27/09
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 08/07/08
Antenna, Horn, 18 GHz ETS 3117 C01006 04/15/09
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 08/03/08
Antenna, Bilog, 2 GHz Sunol Sciences JB1 Cc01011 10/13/08
Peak Power Meter Agilent / HP E4416A C00963 12/02/08
Peak / Average Power Sensor Agilent E9327A C00964 12/02/08
2.4 GHz High Pass Filter Micro Tronics BRC13192 N02683 N/A
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7. ANTENNA PORT TEST RESULTS

71. BASIC DATA RATE GFSK MODULATION

7.1.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 963.377 927.0239
Middle 2441 932.168 916.8678
High 2480 931.097 928.7699
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20 dB BANDWIDTH

BANDWIDTH LOW CH
s Agilent 16:18:59 Jul 26, 2008

R T |Freq/ChanneI

Ch Freq 2.402 GHz

Trig Free

Occupied Bandwidth

]

Center Freq
240200808 GHz

Ref 18 dBm #Htten 20 dB

#Peak

StartFreq
246050008 GHz

StopFreq
240300868 GHz

Center 2,402 980 8 GHz

+Res BH 38 kHz +VEW 388 kHz

Span 3 MHz

Sweep 20 ms (2001 pts)

|

CF Step
390000000 MHz
Auto Man

Freq Offset
A.000000008 Hz

Occupied Bandwidth

900.8472 kHz

2.654 kHz
963.377 kHz

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
% dB

99.00 %
-20.80 dB

Signal Track
On

BANDWIDTH MID CH
# Agilent 16:11:21 Jul 20, 2608

R T |Freq/ChanneI

Ch Freq 2441 GHz

Trig Free

Occupied Bandwidth

Center Freq
244108866 GHz

| Center 2.441000000 GHz

Fef 18 dBm #Htten 20 dB

#Peak

<

StartFreq
243950000 GHz

StopFreq
244250886 GHz

7

Center 2.441 808 B GHz

#Res BH 38 kHz +YEBH 388 kHz

Span 3 MHz

Sweep 280 ms (2001 pts)

CF Step
39.0000000 MHz
Auto Man

Freq Offset
0.60000800 Hz
I

Occupied Bandwidth
885.1588 kHz

Occ BH % Pwr
% dB

99.00 %
-20.88 dB

Transmit Freq Error
* dB Banduidth

-261.227 Hz
932.168 kHz

Signal Track
0On 0ff]
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BANDWIDTH HIGH CH
4 Agient 16:11:42 Jul 20, 2008 R T

Ch Freq 2.4 Oz Trig Tres || , Gomrer Fred
Occupied Bandwidth |

|Center 2.480000000 GHz ||, startFreq
247850008 GHz

Ref 18 dBm #Atten 20 dB
#Peak StopFreq
| 248150000 GHz

$

K CF Step
39.6000800 MHz
Auto Man

Freq Offset
B.A0EEEAEE Hz

Center 2.430 @08 B GHz Span 3 MHz
#Res BH 30 kHz #\BH 306 kHz Sweep 20 ms (2001 pts)

Occupied Bandvidth Occ BH % PWr  99.00 7 |0n3ig"a' Trag_#
885.3136 kHz x dB -20.00 dB

Transmit Freq Error  39.235 Hz
% dB Bandwidth 931.897 kH=z
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99% BANDWIDTH

BANDWIDTH LOW CH

- Agilent 16:08:28 Jul 20, 20088

R

T |Freq/ChanneI

Ch Freq

2.482 GHz

Trig VidIF

Occupied Bandwidth

" Center Freq

2.40200000 GHz

Ref 18 dBm #Htten 20 dB

#Samp

StartFreq
246050008 GHz

StopFreq
240300868 GHz

= ol

17 |
Center 2,402 980 8 GHz

+Res BH 38 kHz +VEW 388 kHz

Span 3 MH

Sweep 20 ms (2001 pts)

_._q

CF Step
390000000 MHz
Auto Man

Freq Offset
A.000000008 Hz

Occupied Bandwidth
927.8239 kHz

Occ BH % Pwr
% dB

99.00 %
-20.80 dB

Signal Track
On

Transmit Freq Error

-1.959 kHz

% dB Bandwuidth

943.260 kHz*

BANDWIDTH MID CH

1 Agilent 16:07:24

Jul 28, 2608

R

T |Freq/ChanneI

Ch Freq
Occupied Bandwidth

2.441 GHz

—
Trig VidIF

Center Freq
244108866 GHz

Fef 18 dBm

#Atten 20 dB

#3amp

Log

19

StartFreq
243950000 GHz

StopFreq
244250886 GHz

dB/

- W

CF Step

Offst

390000000 MHz

65 e

dBi i

(s .
Center 2.441 808 B GHz

#Res BH 38 kHz +YEBH 388 kHz

Span 3 MHz

Sweep 280 ms (2001 pts)

, 7

Auto Man

Freq Offset
0.60000800 Hz
I

Occupied Bandwidth
916.8678 kHz

Occ BH % Pwr
% dB

99.00 %
-20.88 dB

Signal Track
0On 0ff]

Transmit Freq Error

8.3086 kHz

* dB Banduidth

341.718 kHz*
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BANDWIDTH HIGH CH
s Agilent 16:05:22 Jul 26, 2008 R T

Ch Freq  2.45 oz Trig VidlF 2_5895‘@‘&%5 i

| StartFreq

2478500600 GHz

Ref 18 dBm #Atten 208 dB

#3amp StopFreq
| 248150008 GHz

Occupied Bandwidth |

CF Step
39.0000668 MHz

L Auto Man
m—

L] Freq Offset
B.A0EEEAEE Hz

[ | I ! 1 i
Center 2.430 @08 B GHz Span 3 MHz
#Res BH 30 kHz #\BH 306 kHz Sweep 20 ms (2001 pts)

Signal Track
Occupied Bandwidth Oce BH % Pur  99.60 7 |[|on Of
928.7699 kHz ®x dB -20.60 dB I—

Transmit Freq Error  1.349 kHz
% dB Bandwidth 943.883 kHz*
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7.1.2. 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.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 m\W.

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

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
s Agilent 15:16:05 Jul 20, 2008 R T [PeakSearch

a Mkrl -1.800 MHz

Ref 18 dBm #Atten 20 oB -3,34 dB Mext Peak
#Peak
‘ Next Pk Right
‘ Next Pk Left
‘ Min Search
‘ Pk-Pk Search
' [Marker a Mkr 5 CF

-1.000000 MHz

-034dB |

Center 2.441 008 GHz Span 5 MHz More

efnter il 1of 2
#Res BH 108 kHz #\BH 3086 kHz Sweep 1 ms (681 pts)
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7.1.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

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 setto a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
s Agilent 15:16:11 Jul 26, 2008 R T [ActFctnPosn

Ref 16 dBm #Atten 26 dB
#Peak
Log
18
4B/ Center

Offst
8.5

Bottom

* [Stop
1 2.490000000 GHz

Start 2.390 60 GHz Stop 2.498
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (B8 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)

#- Agilent 15:11:03  Jul 20, 2088 R T [Freqg/Channel

Center Freq

53;3}53 dBm #Htten 20 dB ‘ 241500000 GHz
StartFreq
240000000 GHz
Stop Freq
2.43000000 GHz

CF Step
390000008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Start 2.400 66 GHz Stop 2,430 @9 GHz ‘
#Res BH 308 kHz #\BH 3086 kHz Sweep 1 ms (681 pts)
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
s Agilent 15:12:17 Jul 26, 2008

R T [ Trace |

Ref 18 dBm #Htten 20 dB

Trace

2

#Peak
Log

dB/

Clear Write

3

Max

Hold

Min

Hold

* [Stop
1 2.460000000 GHz

#Res BH

Start 2.43@ 88 GHz

388 kHz #YBH 380 kHz

Stop 2.460 08 GHz
Sweep 1 ms (B8 pts)

View

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

i Agl

ent 15:13:41 Jul 20, 2683

R T [ Trace |

Ref 18

dBm #Atten 28 dB

Trace

2

#Peak

Clear

Max Hold

3

Write

Min Hold

* [Stop

2.490000000 GHz

#Res B

Start 2.46@ 88 GHz

W 388 kHz #WBH 300 kHz

Stop 2,499 @9 GHz
Sweep 1 ms (681 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

7.1.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

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 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

DH Packet Pulse | Number of | Average | Limit Margin
Width Pulses in | Time of
(msec) |3.16 seconds| (s€c) (sec) (sec)
DHI 0.39 32 0.125 0.4 0.275
DH3 1.65 16 0.264 0.4 0.136
DHS 2.895 10 0.290 0.4 0.111
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

DH1

PULSE WIDTH

PULSE WIDTH
s Agilent 15:25:01 Jul 20, 2008 R T [ Marker

a Mkrl 396 ps

Ref 10 dBm #fitten 20 dB 0.01 dB 139'92"t “grkez
#Peak | | =

iR 1

Normal

Delta

Delta Pair
{Tracking Ref)
f a

Re

Span Pair
Span Center

Center 2.441 @88 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 2 ms (B@1 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
s Agilent 15:22:56  Jul 20, 2008 R T |Freq/ChanneI

Center Freq

Ref 10 dbm #hitten 20 dB ‘ 244100000 GHz
Log

StartFreq

dB/ | |l 2.44168066 GHz

: — StopFreq

244100008 GHz

CF Step
390000008 MHz
Auto Man

Freq Offset
A 6.00006008 Hz

Signal Track
On Off]

Center 2.441 @88 GHz Span © Hz ‘
Res BW 1 MHz #YBH 1 MHz Sweep 3.16 5 (BO1 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

DH3

PULSE WIDTH

PULSE WIDTH
s Agilent 15:26:18 Jul 20, 2008 R T [ Marker

a Mkrl  1.65 ms

Ref 10 dBm sfitten 20 dB a.05 dp || Select Marker
#Peak 1 2z 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
f 8

Re

Span Pair
Span Center

Center 2.441 @88 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 5 oms (B@1 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
5 Agilent 15:27:38  Jul 20, 2008 R T |Freq/ChanneI

Center Freq
fSia}f dBm #irten 20 dB ‘ 2.44100000 GHz
Log

StartFreq
dB/ 244100668 GHz
: StopFreq

244100008 GHz

CF Step
390000008 MHz
Auto Man

Freq Offset
— 5.00009008 Hz

Signal Track
On Off]

Center 2.441 @88 GHz Span © Hz ‘
Res BW 1 MHz #YBH 1 MHz Sweep 3.16 5 (BO1 pts)
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008

IC: 6050B-080511

DH5

PULSE WIDTH

PULSE WIDTH
s Agilent 15:35:02 Jul 20, 2008

R T

| Marker

Ref 18 dBm #Atten 20 dB

a Mkrl  2.895 ms

-3.85 dB

#Peak

Select Marker
1 2 3 4

Normal

Delta

Center 2,441 @88 GHz

Res BW 1 MHz #WEH 1 MHz

Span @ Hz
Sweep 7.52 ms (61 pts)

Delta Pair
{Tracking Ref)
Ref A
Span Pair

Span Center

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
s Agilent 15:35:39 Jul 26, 2008

R T

|Freq/ChanneI

Ref 18 dBm #Atten 20 dB

#Peak
Log

dB/

Center Freq
244100008 GHz
StartFreq
244100008 GHz
StopFreq
244100008 GHz

Center 2,441 @88 GHz

Res BW 1 MHz #WEH 1 MHz

Span © Hz
Sweep 3.16 5 (BO1 pts)

CF Step
390000008 MHz
Auto Man

Freq Offset
B.A0OBEAEE Hz

Signal Track
On Off]

—
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

7.1.5. OUTPUT POWER

LIMIT

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

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 2402 0.14 30 -29.86
Middle 2441 0.02 30 -29.98
High 2480 -0.17 30 -30.17
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

OUTPUT POWER

PEAK POWER LOW CH

- Agilent 16:12:52  Jul 28, 20088

R T

|Freq/ChanneI

Ref 18 dBm

#Atten 20 dB

Mkrl 2.401 885 GHz
8.14 dBm

#Peak
Log

18
dB/

Offst
8.5

Center Freq
240200808 GHz
StartFreq
2.39700068 GHz
StopFreq

2. 40700008 GHz

CF Step
390000000 MHz
Auto Man

Center 2,402 @66 GHz
#Res BH 3 MHz

Span 18 MHz

#UBH 3 MHz Sweep 1.067 ms (2001 pts)

Freq Offset
A.000000008 Hz

Signal Track
On 0ff]

—

PEAK POWER MID CH

W Agilent 16:12:37  Jul 28, 2688

R T

Freq/Channel

Ref 18 dBm

#Atten 268 dB

Mkrl 2.44@ 790 GHz
8.62 dBm

#Peak
Log

dB/

Center Freq
244108866 GHz

StartFreq
243600000 GHz

StopFreq
244608886 GHz

CF Step
39.0000000 MHz
Auto Man

Center 2,441 680 GHz
#Res BH 3 MHz

Span 18 MHz

#\BH 3 MHz Sweep 1.BE7 ms (2001 pts)

Freq Offset
0.60000800 Hz

Signal Track
0On 0ff]
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

PEAK POWER HIGH CH
s Agilent 16:12:20 Jul 20, 2008

R T [Freg/Channel

Ref 18 dBm #Htten 20 dB

#Peak

Mkrl 2.479 775 GHz
~8.17 dBn Center Freq
: 243000008 GHz

StartFreq
2475008608 GHz

StopFreq
248000000 GHz

CF Step

39.0000060 MHz
Auto Man

Ml 52
53 FC

AA

Freq Offset
B.A0EEEAEE Hz

£
FTun

Swp
CP

Signal Track
On Off]

Center 2,480 800 GHz
#Res BH 3 MHz #\UBH 3 MHz

Span 18 MHz ‘
Sweep 1867 ms (2001 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

7.1.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 0.5 dB (including 0 dB pad and 0.5 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 2402 -0.14
Middle 2441 -0.28
High 2480 -0.61
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

7.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

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 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
W Agilent 15:48:50 Jul 26, 2008 R T [Freg/Channel

Mkrl 2.482 165 GHz Center Freq

Eséai@ dBrm #Atten 20 dB -@.26 dBm > 40000000 Glz
Log

18 StartFreq

ey, 2339500008 GHz

StopFreq

2. 40560008 GHz

CF Step
390000000 MHz
Auto Man

Freq Offset
A.000000008 Hz

Signal Track
On 0ff]

Center 2,400 006 GHz Span 18 MHz ‘
#Res BH 108 kHz #\VBH 300 kHz  Sweep 1.067 ms (2001 pts)

LOW CHANNEL SPURIOUS
# Agilent 15:52:06  Jul 28, 2608 R T |Freq/Channel

Mkr3 4.808 GHz

~ Center Freq
Egéai@ dBm #Atten 20 dB 49.38 dBm 13.0150000 Ghz

Log

StartFreq
dB/ 300000000 MHz

StopFreq
26.0000886 GHz

CF Step
39.0000000 MHz
Auto Man

Start 30 MHz " Stop 26.008 GHz
#Res BW 100 kHz #YBH 388 kHz Sweep 2,482 5 (2081 pts)

Marker Trace ¥ Axiz Amplitude
1 (&) 1.681 GH=z -E1.68 dBm

2 (1 3.193 GHz -58.36 dEm :
3 o 4,805 GHz SEECE Signal Tra(cJ:]cllcc

Freq Offset
0.60000800 Hz
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
s Agilent 15:46:49  Jul 26, 2008

R T

|Freq/ChanneI

Ref 18 dBm #Htten 20 dB

Mkrl 2.441 985 GHz
-0.85 dBm

#Peak
Log

18
dB/

Center Freq
244108868 GHz
StartFreq
243600068 GHz
StopFreq
244600008 GHz

CF Step
390000000 MHz
Auto Man

Center 2,441 @86 GHz

#Res BH 188 kHz #YBH 380 kHz

Span 18 MHz
Sweep 1.067 ms (2001 pts)

Freq Offset
A.000000008 Hz

Signal Track
On 0ff]

—

MID CHANNEL SPURIOUS
w Agilent 15:47:22 Jul 28, 2008

R T

Freq/Channel

Ref 18 dBm

#Atten 268 dB

Mkr3 4.886 GHz
-58.54 dBm

#Peak

Center Freq
13.0158866 GHz

Log

dB/

StartFreq
300000000 MHz

StopFreq
26.0000886 GHz

CF Step
39.0000000 MHz
Auto Man

Start 3@ MHz
#Res BW 100 kHz

#YBH 300 kHz

® Stop 26.000 GHz
Sweep 2,482 5 (2001 pts)

Marker Traca
1 (&)
2 (1
3 (&)

* Auiz
1.627 GH=z
3.250 GH=z
4,886 GHz

Amplitude
-£8.18 dBm
-E1.29 dBm
-58.54 dBm

Freq Offset
0.60000800 Hz

Signal Track
0On 0ff]
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
s Agilent 15:44:48  Jul 20, 2008 R T [ Display

Mkrl 2.480 085 GHz
Rsf L@ dBm #Htten 20 dB -0.26 dBm Full Screen
tFea

%%g Display Line
-20.26 dBm
dB/ i

Limits»

Active Fctn
Position»
Bottom

Center 2,483 5680 GHz Span 18 MHz || Preferences»
#Res BH 108 kHz #\VBH 300 kHz  Sweep 1.067 ms (2001 pts)

HIGH CHANNEL SPURIOUS
H Agilent 15:45:53 Jul 28, 2008 R T [PeakSearch

Mkr3 4.964 GHz

Ref 18 dBm #Atten 26 dB -49.88 dBm Next Peak
#Peak

Log

ey Next Pk Right

Next Pk Left

Min Search

Start 30 MHz Stop 26.808 GHz
#Res BW 180 kHz #VEM 366 kHz Sweep 2.452 s (20081 pts) || Pk-Pk Search
Marker Trace ¥ Axiz Amplitude
1 (&) 1.653 GH= -59.28 dBm
2 (1 3.362 GHz -E8.64 dBm
3 (&) 4,964 GHz -49,88 dBm
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SE

PTEMBER 30, 2008
IC: 6050B-080511

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
s Agilent 15:37:40 Jul 26, 2008

R T |Freq/ChanneI

Ref 18 dBm #Htten 20 dB

#Peak
Log

Mkrl 2.484 167 GHz
~8.32 dBn Center Freq
: 2. 40000860 GHz
1

18
dB/

<&
StartFreq
2339500008 GHz

StopFreq
240500868 GHz

CF Step

390000000 MHz
Auto Man

Freq Offset
A.000000008 Hz

Signal Track
On 0ff]

Center 2,400 @66 GHz

Span 18 MHz ‘
#Res BH 108 kHz #\JBH 3068 kHz Sweep 1 ms (B8 pts)

HIGH BANDEDGE WITH HOPPING ON
s Agilent 15:42:50 Jul 20, 2008

R T |Freq/ChanneI

Ref 18 dBm #Atten 20 dB

#Peak
Log x

Mkrl 2.479 088 GHz
_0.66 dBn Center Freq
- 248350008 GHz

dB/

StartFreq
247300008 GHz

StopFreq
248850000 GHz

CF Step

39.00060008 MHz
Auto Man

Signal Track
On Off]

Center 2,483 5808 GHz

Span 18 MHz ‘
#Res BH 106 kHz #\BH 306 kHz Sweep 1 ms (681 pts)

Freq Offset
B.A0OBEAEE Hz
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

7.2. ENHANCED DATA RATE 8PSK MODULATION
7.2.1.20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1319.0 1250.2
Middle 2441 1296.0 1254.7
High 2480 1347.0 1241.0
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

20 dB & 99% BANDWIDTH

BANDWIDTH LOW CH

- Agilent 09:59:20 Sep 25, 2008

R T | Meas Setup |

Avg Number

Ch Freg

Occupied Bandwidth

2.402 GHz

Trig

Avg Mode

08111939

Ref 10 dBm Atten 20 dB

Repeat

#Samp

Log

10 b

dB/ >

Occ BW % Pwir
4 99.00 %

:I OBW Spar

Center 2.402 000 GHz
#Res BW 30 kHz

#VBW 300 kHz

ZSweep 20 ms {601 pts)

Span 3 MHz 3.00000000 MHz

Occupied Bandwidth
1.2502 MHz

-8.301 kHz
1.319 MHz*

Transmit Freq Errar
w dB Bandwidth

Oec BWW % Pwr
% dB

¥ dB

593.00 % -20.00 dB

-20.00 dB

Optimize
Ref Level

BANDWIDTH MID CH

i Aglent 10:00:14 Sep 25, 2008

R T |FrquChanneI |

Ch Freg

Occupied Bandwidth

2.441 GHz

Center Freq

Trig Free fl 5 44100000 GHz

| Start Freqg

08111939

Ref 10 dBm Atten 20 dB

243950000 GHz

#Samp|

Stop Freg

Log

2.44250000 GHz

10

dB/

CF Step

Offst

300.000000 kHz

1.5

 |jAuta JET

B

Freq Offset

Center 2.441 000 GHz
#Res BW 30 kHz

#VBW 300 kHz

#Sweep 20 ms (601 pts)

Span 3 MHz 0.00000000 Hz

Occupied Bandwidth
1.2547 MHz

-16.800 kHz
1.296 MHz"

Transmit Freg Errar
w dB Bandwidth

Occ BW % Puwr
¥ dB

Signal Track
22.00 % on Off

-20.00 dB
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

BANDWIDTH HIGH CH

w Agilent 10:00:44 Sep 25, 2008

R T |Fre§fChanneI |

Ch Freg

2.48 GHz

Free

Trig

Occupied Bandwidth

Center Freq
2 48000000 GHz

0811939
Ref 10 dBm

Atten 20 dB

#Samp

Log

10

| Start Freq
2 47850000 GHz
Stop Freq
248150000 GHz

dB/

#Res BW 30 kHz

Center 2.480 000 GHz

#VBW 300 kHz

Span 3 MHz
#Sweep 20 ms {601 pts)

300.000000 kHz
Auto

0.

CF Step

UL

Freq Offset
00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

1.2410 MHz

-5.188 kHz
1.347 MHz"

95.00 %
-20.00 dB

Qoo By % Pwr
¥ dB

On

Signal Track
Off
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

7.2.2. 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.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 m\W.

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

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

- Agilent 13:53:14 Sep 25, 2008 R T [Freg/Channel

& Mkl 1.000 MHz Corter E

Ref 10 dBm Atten 20 dB 0.14 dB ener Fred
Hoal i | 244100000 GHz
Log <
10 Start Freq
dB/ 243850000 GHz
’ Stop Freg

244350000 GHz

CF Step
500.000000 kHz
Auto Man|

M1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
50k Signal Track
On Off

Swp

Center 2.441 000 GHz Span 5 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 20 ms {601 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

7.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

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 setto a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

79 Channels observed.
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
i Agilent 13:58:04 Sep 25, 2008 R T Marker

Mkr2 2.480 00 GHz

Ref 10 dBm Atten 20 dB 0.26 dBm || Select Marker
. 1 2 3 4
#Peak J>

10
dB/ Marmal
Offst
15

dB Delta

Delta Pair
[Tracking Ref)
LgAv Ref A

Start 2.390 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz VBW 1 MHz #Sweep 20 ms (601 pts)

Matker Trace X Pz Amplitude
1 )] 2.402 00 GHz 1.04 dBm
2 [4)] 2.420 00 GHz 0.26 dBm

Span Pair

Span Center

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)

i Agilenf 14:03:29 Sep 25, 2008 R T |FrequhanneI |

Center Freq
Elef 10 dBm Atten 20 dB > 1500000 GHz
#Peak ‘ ‘
Log
10 Start Freq
dB/ 2.40000000 EHz
’ Stop Freg
243000000 =EHz

CF Step
3.00000000 MHz
Auto Man|

V1 s2 Freq Offset

S3 FC 0.00000000 Hz
AA

s Signal Track
FTun 1gnat lrac
Swp on O
Start 2.400 00 GHz Stop 2.430 00 GHz ‘

#Res BW 300 kHz #WBW 300 kHz #Sweep 20 ms {601 pts)
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)

H Agilent 14:06:30 Sep 25, 2008

R T |FrequhanneI |

Ref 10 dBm Atten 20 dB

#Peak

Center Freq
2.44500000 GHz

WV Start Freg
2 43000000 GHz

Stop Freq
245000000 GHz

CF Step

LgAv

3.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
off}:

Freq Offset
000000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.430 00 GHz Stop 2.460 00 GHz ‘
#Res BW 300 kHz #VBW 300 kHz #Sweep 20 ms (01 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

He Agilent 14:12:23 Sep 25, 2008

R T |FrequhanneI |

Ref 10 dBm Atten 20 B

#Peak

Center Freq
2 47500000 GHz

Start Freq
2 46000000 GHz

Stop Freq
2.49000000 GHz

CF Step

LgAv

3.00000000 MHz
Auto Man|

M s2
S3 FC

AR
off):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.460 00 GHz Stop 2.490 00 GHz ‘
#Res BW 300 kHz #WBW 300 kHz #Sweep 20 ms {601 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

7.2.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

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 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS

DH Packet Pulse | Number of | Average | Limit Margin
Width Pulses in Time of
(msec) |3.16 seconds| (s€c) (sec) (sec)
DH1 0.527 32 0.169 0.4 0.231
DH3 1.73 16 0.277 0.4 0.123
DH5 3.033 11 0.334 0.4 0.066
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

DH1

PULSE WIDTH

PULSE WIDTH
e Agilent 13:21:40 Sep 25, 2005 R T hlarker

A Mkr2 2587 ms
Ref 10 dBm Atten 20 dB aso0dp || >elect Marker
#Peak 1 2 3 4

Marker Trace
Auto 1 2 3

Time

t Marker Table
LgAv Cn off

Center 2.441 000 GHz Span 0 Hz

Res BW 1 MHz VBW 1 MHz Sweep 4 ms (601 pts) Marker All Off
Matker Trace X Pz Amplitude

1R I 200 ps 5327 dBm

1 O] G267 ps 2876 dB

2R 15 200 ps 5327 dBm

za O] 2,587 ms -15.00 dB

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
% Agilent 13:25:04 Sep 25, 2008 R T [ Sweep |

Ref 10 dBm Atten 20 dB Swieep Time
#Peak 3160 =

Sweep
Single Cont

Auto Sweep
Time
Mot

Gate
On Off

W1 s2

53 FS Gate Setup Y
AA

aif): .

FTun Points

601
Center 2.441 000 GHz Span 0 Hz ' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

‘DH3

PULSE WIDTH

PULSE WIDTH

e Agilent 13:28:10 Sep 25, 2005 R T hlarker

b k2 a5ms
Ref 10 dBm Atten 20 dB 4221dp || >elect Marker
#Peak 1 2 3 4
|

Maormal

Delta

Delta Pair
(Tracking Ref)
LgAv Ref A

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 10 ms (601 pts)

Matker Trace X Pz Amplitude
1R 1) GEE.7 ps -40.26 dBm
14 1 17823 ms 1697 dB
2R 1) GEE.7 ps -40.26 dBm
24h ) & ms 221 dB

Span Pair

Span Center

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
s Agilent 13:27:20 Sep 25, 2008 R T [ Sweep |

Ref 10 dBm Atten 20 dB Swieep Time
#Peak 3160 =

Sweep
Single Cont

Auto Sweep
Time
Mot

Gate
On Off

W1 s2

53 FS Gate Setup Y
AA

aif): .

FTun Points

601
Center 2.441 000 GHz Span 0 Hz ' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

DH5

PULSE WIDTH

PULSE WIDTH

e Agilent 13:31:27 Sep 25, 2005 R T hlarker

A MERZ 7 A ms
Ref 10 dBm Atten 20 dB a271dp || >elect Marker
#Peak 1 2 3 4

Maormal

Delta

Delta Pair
(Tracking Ref)
Ref b

LgAv

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 10 ms (601 pts)

Matker Trace X Pz Amplitude
1R 1) 7833 ps -41.21 dBm
14 1 3033 ms 26.17 dB
2R 1) 7833 ps -41.21 dBm
24h ) TEme 271 dB

Span Pair
Span Center

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

% Aglent 115725 Sep 25, 2008 R T Sweep

Mkr1 753.1 ms .
Ref 10 dBm Atten 20 dB 55.02 dBm Sweep Time
#Peak 3160 =

Sweep
Single Cont

Auto Sweep
Time
Mot

Gate
On Off

W1 s2

53 FS Gate Setup Y
AA

aif): .

FTun Points

601
Center 2.441 000 GHz Span 0 Hz ' ‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

7.2.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

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 2402 1.98 30 -28.02
Middle 2441 1.52 30 -28.48
High 2480 0.91 30 -29.09
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

OUTPUT POWER

PEAK POWER LOW CH

@ Agilent 10:36:20 Sep 25,2008 R T [PeakSearch |

08411939 Mkr1 2.401 890 GHz ‘

Ref 10 dBm Atten 20 dB 1.98 dBm Mexwt Pagk
#Peak

Log

10 )

dB/ ‘ Next Pk Right

OHfst

1.5

dB ‘ Next Pk Left

‘ Min Search

LgAv

V1 s2

S3 FC Fk-Fk Search
AR

aff):

FTun Wik © CF

Swp

Center 2.402 000 GHz Span 10 WMHz ‘ M?ge

#Res BW 3 MHz VBW 3 MHz Sweep 1.067 ms (2001 p1s)

PEAK POWER MID CH
4 Agilent 10:35:16 Sep 25, 2008 R T | PeakSearch

08411939 Mkr1 2.440 980 GHz

Ref 10 dBm Atten 20 dB 1.52 dBm Mext Peal
#Peak

Next Pk Right

Mext Pk Left

Min Search
LgAv

V1 s2
53 FC Pk-Pk Search

AR
off}:

FTun Mhir © CF
Swp

Center 2.441 000 GHz Span 10 MHz
#Res BW 3 MHz VBW 3 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

PEAK POWER HIGH CH

- Agilent 10:35:44 Sep 25, 2008 R T FPeak Search

08411939 Mkr1 2.479 870 GHz

Ref 10 dBm Atten 20 dB 0.91 dBm Mext Pealk

#Peak

‘ Mext Pk Right

‘ MNext Pk Left

‘ Min Search

V1 S2

53 FC| Pk-Pk Search
AA

aff):

FTun Wk @ CF

Swp

Center 2.480 000 GHz Span 10 MHz ‘ 1'\"13?28

#Res BW 3 MHz VBW 3 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008

IC: 6050B-080511

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 1.5 dB (including 0 dB pad and 1.5 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 2402 -0.22
Middle 2441 -0.38
High 2480 -0.90
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

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 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

REPORT NO: 08J11938-2
FCC ID: LCB-080511

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
% Agilent 10:43:00 Sep 25, 2008

Project: 08J11939

Ref 10 dBm Atten 20 dB
#Peak T

Log - -
10 Display Line
-18.76 dBrmn

dB/
Offst On Off

1.5
dB
Dl

-18.8 ‘

R T

Mkr1 2.402 000 GHz
1.24 dBm

Display

‘ Full Screen

dBm
LgAv

Lirmits

Active Fctn
Position Y
‘ Bottom

‘ Title
‘Preferences H

V1 S2
S3 FC

off}:
=50k
Swp

'Display Line
-18.76 dBm

Center 2.400 000 GHz
#Res BW 100 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

#VBW 300 kHz

LOW CHANNEL SPURIOUS
He Agilent 10:44:21 Sep 25, 2008
Project: 0811935

Ref 10 dBm
#Peak

R T

Mkr3 1.614 GHz
£2.30 dBm

harker

Atten 20 dB

Select Marker
1 2 3 4

Marker Trace
3

Readout ||
Fregquency

dBm Warker Table
LgAv On O

Start 30 MHz Stop 26.000 GHz

#Res BW 100 kHz

#VBW 300 kHz

Sweep 2.482 s (1001 pts)

M arker Trace
1 mn
2 (1
E m

oz
2,393 GHz
4,202 GHz
1.614 GHz

Marker All Off

Amplitude
-2.53 dBm
-61.61 dBm
-62.30 dBm
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REPORT NO: 08J11938-2

FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

- Agilent 10:46:03 Sep 25, 2008

R T

Freg/Channel

Project: 08J11939
Ref 10 dBm

Atten 20 dB

Mkr1 2.441 033 GHz
0.37 dBm

#Peak
Log

10
dB/

Offst
1.5

dB
Dl

Center Freq
244100000 GHz
Start Frag

2 43600000 GHz
Stop Freq
244600000 GHz

196
dBm

LgAv

CF Step
1.00000000 hHz
Auto hdan|

V1 S2
S3 FC

off}:

=50k

Swp

#Res BW 100 kHz

Center 2.441 000 GHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

MID CHANNEL SPURIOUS

i Aglent 10:45:45 Sep 25, 2008

R T

harker

Project: 0811935
Ref 10 dBm

Atten 20 dB

Mkr2 1.640 GHz
58.44 dBm

#Peak !

Select Marker
1 2 3 4

L™

Marker Trace
3

Readout ||
Fregquency

dBm

LgAv

Marler Table
Cn Off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

M arker
1 mn
2 [4)]

Trace

oz
2,445 GHz
1.640 GHz

Amplitude
-2.93 dBm
-52.44 dBm

Marker All Off
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REPORT NO: 08J11938-2

FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 10:47:45 Sep 25, 2008

R T

Freg/Channel

Project: 08J11939
Ref 10 dBm

Atten 20 dB

Mkr1 2.479 983 GHz
-1.00 dBm

#Peak
Log

10
dB/

Offst
1.5

dB
Dl

Center Freq
2 48350000 GHz
Start Frag

2 47850000 GHz
Stop Freq
2485850000 GHz

21.0
dBm

LgAv

CF Step
1.00000000 hHz
Auto hdan|

V1 S2
S3 FC

off}:

=50k

Swp

#Res BW 100 kHz

Center 2.483 500 GHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

HIGH CHANNEL SPURIOUS

H Aglent 10:45:19 Sep 25, 2008

R T

harker

Project: 0811935
Ref 10 dBm

Atten 20 dB

Mkr2 1.666 GHz
56.86 dBm

#Peak T

Select Marker
1 2 3 4

G

Marker Trace
3

Readout ||
Fregquency

dBm

LgAv

Marler Table
Cn Off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

M arker
1 mn
2 [4)]

Trace

oz
2,471 ¢Hz
1.666 GHz

Amplitude
-5.05 dBm
-566.86 dBm

Marker All Off
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

% Agllent 14:25:01 Sep 25, 2008 R T Display

08411939 Mkr1 2.403 850 GHz
Ref 10 dBm Atten 20 dB 1.08 dBm Full Screen
#Peak

Log < - -
10 Display Line
dB/ -18.92 dBrmn

Offst On Off

1.5
dB
Dl

-18.9 ‘

dBm
LgAv

Lirmits

Vi S2? Active Fctn
$31 FC Fosition 4
AA Bottom

off}:

=50k Title »
Swp

Center 2.400 000 GHz Span 10 MHz ‘ Freferences M
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (01 pts)

HIGH BANDEDGE WITH HOPPING ON

- Agllent 14:29:41 Sep 25,2008 R T Display

03411935 Mkr1 2.480 000 GHz
Ref 10 dBm Atten 20 JdB £.11 dBm Full Screen
#Peak

Display Line
-20.11 dBm
On Off

—

dBm . ‘

Limits*
LgAv

vl S2 Active Fctn
S3 FC Position 4
AA Bottom

off):

f=50k Title +
Swp

Center 2.483 500 GHz Span 10 MHz ‘ FPreferences M
#Res BW 100 kHz #WBW 300 kHz #Sweep 20 ms (601 pts)
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REPORT NO: 08J11938-2

FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

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 spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,

middle, and highest channels in the 2.4 GHz band.

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.
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008

IC: 6050B-080511

8.2.

TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
s Agilent 17:38:31 Jul 20, 2008

R T

| Peak Search

Ref 188 dBpY

#Atten 18 dB

Mkrl 2.342 16 GHz
48.28 dEpV

#Peak

Marker
2.342160000 GHz
| 40.28 dBpY

‘ Mext Peak
‘ Next Pk Right
‘ Next Pk Left

‘ Min Search

Start 2,310 88 GHz
#Res BH 1 MHz

#WBH 1 MHz

Stop 2.399 09 GHz

Sweep 1.067 ms (2001 pts)

‘ Pk-Pk Search
‘ Mkr 5 CF
More
1of 2

LOW CHANNEL RESTRICTED, AVG, HORIZ
% Agilent 17:37:58 Jul 20, 2008

R T

Peak Search

Ref 188 JEpY

#Atten 18 dB

Mkrl 2.338 68 GHz
28.89 depV

#Peak

Next Peak

Next Pk Right

Next Pk Left

Min Search

Start 2.319 08 GHz
#Res BH 1 MHz

=

#YBH 18 Hz

Stop 2.399 06 GHz
Sweep 6.238 5 (2001 pts)

Pk-Pk Search

Mkr » CF

More
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008

IC: 6050B-080511

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
s Agilent 17:38:21 Jul 26, 2008

R T

| Peak Search

Ref 108 dBpv

#Atten 10 dB

Mkrl 2.331 32 GHz
48.48 dBpY

#Peak
e [Marker |

dB/
Offst
-1.7

- 40.48 dBpV

10 [2.331320000 GHz

‘ MNext Peak
‘ Next Pk Right
‘ MNext Pk Left

‘ Min Search

Start 2.310 80 GHz
#Res BH 1 MHz

#YEH 1 MHz

Stop 2.399 00 GHz

Sweep 1.067 ms (2001 pts)

‘ Pk-Pk Search
‘ Mkr 5 CF
More
1of 2

LOW CHANNEL RESTRICTED, AVG, VERT
x Agilent 17:26:02 Jul 28, 2008

R T

Peak Search

Ref 180 dBpv

#Atten 18 dB

Mkrl 2339 90 GHz
27.54 dBpl

#Peak
Log

dB/

Next Peak

Next Pk Right

Next Pk Left

Min Search

Start 2.310 00 GHz
#Res BH 1 MHz

#YBH 18 Hz

Stop 2,390 08 GHz
Sweep 22.85 5 (2001 pts)

Pk-Pk Search
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008

IC: 6050B-080511

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
s Agilent 17:36:28  Jul 20, 2008

R T |PeakSearch

Ref 108 dBpv #Htten 10 dB 46.7

Mkrl 2.483 500 B8 GHz

9 dBpY

#Peak
Log

Marker |

‘ MNext Peak

2.483500000 GHz
- 46.79 dBpV

18
dB/

Offst
-1.7

‘ Next Pk Right

‘ MNext Pk Left

‘ Min Search

‘ Pk-Pk Search

‘ Mkr 3 CF|

Start 2.433 560 8@ GHz
#Res BH 1 MHz

Stop 2.509 009

#YBH 1 MHz Sweep 1.067 ms (20

B GHz
a1 pts)

More
1of 2

HIGH CHANNEL RESTRICTED, AVG, HORIZ
s Agilent 17:37:06 Jul 20, 2008

R T | Peak Search

Ref 180 dBpv #Htten 18 dB 31.5

Mkrl 2.483 978 50 GHz

4 dBpY Next Peak

#Peak
Log

dB/

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Start 2.483 500 80 GHz
#Res BH 1 MHz

Stop 2.500 G00

#\JBH 18 Hz Sweep 1.287 5 (20

B GHz

81 pts)
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008

IC: 6050B-080511

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
s Agilent 17:31:19 Jul 26, 2008

R T |PeakSearch

Ref 108 dBpv #Htten 10 dB 44.6

Mkrl 2.493 317 58 GHz

7 dBpY

#Peak
Log

Marker |

‘ MNext Peak

2.493317500 GHz
- 44.07 dBpV

18
dB/

Offst
-1.7

‘ Next Pk Right

‘ MNext Pk Left

‘ Min Search

‘ Pk-Pk Search

‘ Mkr 3 CF|

Start 2.433 560 8@ GHz
#Res BH 1 MHz

Stop 2.509 009

#YBH 1 MHz Sweep 1.067 ms (20

B GHz
a1 pts)

More
1of 2

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 17:31:39 Jul 20, 2008

R T | Peak Search

Ref 180 dBpv #Htten 18 dB 29.4

Mkrl 2.493 969 25 GHz

3 dBpV Next Peak

#Peak
Log

dB/

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Start 2.483 509 60 GHz
#Res BH 1 MHz

Stop 2.500 000

#\JBH 18 Hz Sweep 1.287 5 (20

B GHz

81 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Company: TOPCON
Project #: 08711939

Date: 7/20/2008

Test Engineer: Devin Chang
Configuration: EUT only
Mode: Tx Mode, Y asix

Test Equipment:

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

|Ti‘3; SIN: 6717 @3m j |T145Aqi|enl$UDEAUI}5Ej | j | j |FCC15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable ‘ 12 foot cable HPF ‘ Reject Filter Peak Measurements

RBW=VBW=1MHz

- - ‘ B-5m Chamber j ‘ j ‘ R_001 - Average Measurements
RBW=1MHz ; VBW=10Hz

Dist ;: Read Pk Read Avg.: A Amp D Corr: Flir ;| Peak Avg | PkLim | Avg Lim: Pk Mar : Avg Mar Notes
(m) | dBuV dBuV dB dB dB dBuV/m dBuV/m dBuV/m | dBuVim; dB dB (VIH)
Low Ch. 2402MHz

4.804 3.0 44.1 7. 0.0 0.0 49.6 36.4 74 54 v
4.804 30 422 . . 1. . 0.0 0.0 47.7 36.4 74 54 2 -17. H

Mid Ch. 2441MHz
4.882 30 44.9
4.882 30 44.2

High Ch. 2480NMHz
4.960 30 438
4.960 a0 413

Rev. 4127

Measurement Frequency Amp  Preamp Gain Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 11:32:32 Sep 26, 2008 R_T | Peak Search

Project: 08J11939 Mkr1 2.378 36 GHz ‘

Ref 100 dBv Atten 10 dB 48.01 dBpv Mext Pealk
#Peak

Log

10 )

dB/ ‘ Mext Pk Right

Offst

5.6

dB Next Pk Left

u]

740

1BV ‘ Min Search
Lol

Wl 52
53 FC Pk-Pk Search

AL

=(f):

FTun Wk @ CF
Swp

Center 2.350 00 GHz Span 80 MHz ‘ 1'\"13?28
#Res BW 1 MHz VBW 1 MHz Sweep 1.067 ms (2001 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ

@ Agilent 11:33:31 Sep 26, 2008 R_T | PeakSearch

Project: 053411235 Mkr1 2.386 00 GHz
Ref 100 dBpv Atten 10 dB 35.25 dBpv Mext Peak
#Peak
Log
" Next Pk Right
dB/ e 9
Offst
3.6
dB Mext Pk Left
DI
54.0
dBpY .

H Min Search
Loy
W1 52 <
5T FC PL-Pk Search

hlkr © CF

Swp
Center 2.350 00 GHz Span 80 MHz“‘ 1'\'1?28
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

@ Agilent 11:15:14 Sep 26, 2008 R T [PeakSearch |

Project: 05111535 Mkr1 2.384 88 GHz ‘

Ref 100 dBpY Atten 10 dB 47.69 dBpv Mexwt Pagk
#Feak

Log

10 )

dB/ ‘ Mext Pk Right

OHfst

56

dB ‘ Next Pk Left

u]

74.0
dBv

Lol

W1 52

=3 FC Pk-Pk Search
A

(i)

FTun Wikr © CF

Swip

Start 2.310 00 GHz Stop 2.390 00 GHz ‘ 1Nl?5e

#Res BW 1 MHz VBW 1 MHz Sweep 1.067 ms (2001 p1s)

o ‘ Min Search

LOW CHANNEL RESTRICTED, AVG, VERT
4e Agilent 11:14:44 Sep 25, 2008 R T | PeakSearch
Project: 0811939 Mkr1 2.31180 GHz

Ref 100 dBpv Atten 10 (B 35.15 dBpv Mext Pealk
#FPeak

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mkr @ CF
Swip

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s 2001 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

@ Agilent 11:21:40 Sep 26, 2008 R T [PeakSearch |

Project: 05111535 Mkr1 2.483 533 00 GHz ‘

Ref 100 dBpY Atten 10 dB 53.23 dBpv Mexwt Pagk
#Feak

Log

10 )

dB/ ‘ Mext Pk Right

OHfst

56

dB ‘ Next Pk Left

u]

740
B 9,

Lol

Wi g2

83 FC Fl-Fk Search
AA

=(f):

FIun Mkr © CF

Swip

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘ M‘fg@

#Res BW 1 MHz VBW 1 MHz Sweep 1.067 ms (2001 p1s)

‘ Min Search

HIGH CHANNEL RESTRICTED, AVG, HORIZ
4 Agilent 11:22:31 Sep 25, 2008 R T | PeakSearch
Project: 0811939 Mki1 2.483 516 50 GHz

Ref 100 dBpv Atten 10 dB 40.03 dBpY Mext Peal
#FPeak

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mkr @ CF
Swip

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s 2001 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

@ Agilent 11:17:39 Sep 25, 2008 R T [PeakSearch |

Project: 05111535 Mkr1 2.483 508 25 GHz ‘

Ref 100 dBpY Atten 10 dB 50.42 dBpv Mexwt Pagk
#Feak

Log

10 )

dB/ ‘ Mext Pk Right

OHfst

56

dB ‘ Next Pk Left

u]

74.0
BV &

Lol

Wi g2

83 FC Fl-Fk Search
AA

=(f):

FIun Mkr © CF

Swip

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘ M‘fg@

#Res BW 1 MHz VBW 1 MHz Sweep 1.067 ms (2001 p1s)

‘ Min Search

HIGH CHANNEL RESTRICTED, AVG, VERT
4 Agilent 11:18:13 Sep 25, 2008 R T | PeakSearch
Project: 0811939 Mki1 2.483 500 00 GHz

Ref 100 dBpv Atten 10 (B 38.02 dBpv Mext Pealk
#FPeak

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mkr @ CF
Swip

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s 2001 pts)
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: TOPCON
Project #: 08J11939
Date: 9/26/2008
Test Engineer: Vien Tran
Configuration: EUT only
Mode: Tx 8PSK Mode

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz Pre-amplifer25-4DGHz‘ Horn > 18GHz ‘ Limit ‘
|173; SIN: 6717 @3m j |T1-1-1 Miteq 3008A00931 ‘ j | j |FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3foot cable 12 foot cable HPF ‘ RejectFilter Peak Measurements
REW=VBW=IMHz

‘ ASm Chamber ‘ R 001 Average Measurements
- - - - i -
RBW=1MHz , VBW=10Hz

Read Pk | Read Avg.: AF = Amp D Comrr r i Peak Avg Pk Lin { Avg Lin | Pk Mar | Avg Mar Notes
( dBuV dBuV dB/m dB dBuV/m : dBuVim | dBuV/m : dBuV/im dB dB (ViH)
Low Ch. 24 THz
4 804 432 il3 333 - 469 350 74 54 - v
4 804 42.1 306 333 - 458 343 T4 54 - -19. H

Mid Ch. 2441MHz
4882 30 44.1
4882 30 433

High Ch. 2480MHz
4960 30 433
4960 30 410

Rev. 4127

f Measurement Frequency Lmp  Preamp Gan AygLim  Average Field Strength Limt
Dist  Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Litn  Peak Field Strength Limit
Read Analyzer Reading Avg Avwerage Field Strength @ 3 m Avg War MMargin vs. Average Limit
AF  Anterma Factor Peak  Calculated Peal Field Strength Ple Mar  Margin vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

8.3. RECEIVER ABOVE 1 GHz — Worst-case

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: TOPCON

Project #: 08711939

Date: 7/20/2008

Test Engineer: Devin Chang
Configuration: EUT only

Mode: Rx Mode,Worst case

Test Equipment:
Limit ‘

| j| j ‘FCC15.209 j

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘

| T73; SIN: 6717 @3m j ‘ T145 Agilent 3008A005¢

Hi Frequency Cables
2 foot cable 3 foot cable 12 foot cable HPF ‘ RejectFilter

Peak Measurements
RBW=VBW=1MHz
j ‘ j ‘B-sm Chamber j j ‘R_DIH .| Average Measurements

RBW=IMHz ; VBW=10Hz

Read Pk : Read Avg.! ! Amp Peak Pk Lim {Avg Lim Pk Mar | Avg Mar Notes
dBuV dBuV dB dBuV/m dBuV/m dB dB (VH)

Low Ch. IHz
1.206 J 50.2 382 ) ) . 1 422 74 -13.8
1.627 ! 55.7 48.7 i . .7 . X 50.1 £ 74 -10.8
3314 J 49.9 378 . . 5 . 1 515 74 x -14.7
1.206 J 472 358 ) ) . . X 302 74 . -26.2
1.626 ! 56.6 48.3 i . .7 . X 51.0 74
3314 J 43.9 33.9 . . . 1 74

Rev. 4127

Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Marginvs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

8.4. WORST-CASE BELOW 1 GHz

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

HORIZONTAL

GUMP”ANCE Compliance Certification Services
E 47173 Benicia Street

& Enpinasring Service, Inc. _
¥ fcovrouesPRee Fremont, CA 94538

LLCEn,TUY - — =
Tel: (510) 771-1000
Fax: (510) 661-0888

Data#: 4 File#: 08J11939.EMI Date: 07-20-2008 Time: 21:34:44
Level (dBu¥im)

0
FCC CLASS-B

LT,

T

Trace: 3

Condition: FCC CLASS-B HORIZONTAL
Test Operator:: Devin Chang
Project #: : 08J11939

Company: : Topcon
Configuration:: EUT with laptop
Mode : : TX worst case
Target: : FCC Class

Read Limit
Freq Level Factor Level Line Remark

MHzZ dBuv dB dBuvV/m dBuV/m

.93 43.50
.23 43.50
.47 46.00
.50 46.00
.12 46.00
.14 46.00

240 43.08 7.15
5.430 SN0 -05
.390 40.77 5.30
3.980 10 .00
3.760 34.51 .38
730 35.19 .05

[ RS INTESR VRN RS I
(SN RS S T S R
) 0 nonoLn

V]

w
L%
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REPORT NO: 08J11938-2

FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

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

VERTICAL

ACOMPLIANGE

& Enginasring Service, Inc.

FOUVCLLEIRPR.CO
LLCEA,TUY

Compliance Certification Services
47173 Benicia Street

Fremont, CA 94538

Tel: (510) 771-1000

Fax: (510) 661-0888

Data#: 2
Levd (dBu¥im)

File#:

08J11939.EMI

Date: 07-20-2008 Time:

&0

FCC C

I 1,
i LIWPJLMI W

Trace: 1

Condition:
Test Operator::
Project #:
Company:

Configuration::
Mode :

FCC CLASS-B VERTICAL

Devin Chang
08J11939

: Topcon

EUT with laptop

: TX worst case

Ref Trace:

: FCC Class

Target:

Limit
Line

Read

Freq Level Factor Level

MHzZ dBuv dB dBuV/m dBuV/m
95
19
14
66
80
93

.62
.30
3.83
) L
.45

-2.05

46.
46.
46.
46.
46.
46.

00
00
00
00
00
00

37.33
37.89
SIEIIE
36.30
37.35
35.88

232.730
308.390
358.830
756.530
809.880
911.730

54.
Sy
50.
41.
41.
37.

[a X ) RS VRN B B
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs Limit EN B Margin Remark

(MHz) | PK (dBuV)| QP (dBuV) [AV (dBuV)| (dB) QP AV QP (dB)|AV (dB)| L1/L2
0.20 50.07 -- 24.67 0.00 63.82 53.82 -13.75 | -29.15 L1
0.25 39.97 -- 21.95 0.00 61.72 51.72 -21.75 | -29.77 L1
17.75 43.00 -- 27.16 0.00 60.00 50.00 -17.00 | -22.84 L1
0.18 45.96 -- 25.13 0.00 64.44 54.44 -18.48 | -29.31 L2
0.22 42.47 -- 22.29 0.00 62.86 52.86 -20.39 | -30.57 L2
17.66 41.78 -- 29.60 0.00 60.00 50.00 -18.22 | -20.40 L2
6 Worst Data
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

LINE 1 RESULTS

COMPLIANCE

= F =
T = EAGINEE G =060y Ine

PR R GT
LLSEN,TUS

Zompliance Certification Services
47173 EBenicia Etrest

Fremont, CA 94538

Tel: (B10) 771-1000

Fax: (510} &&l-0858

Datag: 21
Leavrd (dBu
L1 3

File#: 085J11933.EMI

Cate: 07-25-2008 Tim=: 11:53:5%

CISPR CLASS-B

AVERAGE

!

7N
=

iy
LT

Traca: 1%

Condition: CISPR CLASS-B

Tegt Cperator:: Chin Pang

Projact §: : 08J1l13z9

Company : : TOPCON

Configuraticon:: EUT only

Mode: : TX

Target: : FCC <lass B

Voltage: : 115 VAC J &0 H=z=
: Ll: Peak (Elue) ;

Raef Trace:

kverage (Graen)
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

LINE 2 RESULTS

COMPLIANCE

T = Lagingering =er van, int

FRL TR TR T
L LGN,

Compliance Certification sServices
47173 EBenicia sStreat

Framont, CA 24538

Tel: (510} 771-1000

Fax: (510} &&1-08%58

Dataf: 14
Lavd (dBu’
L1 20

File#: 08J112332.EMI

Date: 07-28-2008 Time: 11:54:12

CISPR ELifﬁ B
AVERAGE

(Line Conduslivng
Trace: 12

Conditicon: CISPR CLASS-B
Test Operator:: Chin Pang
Projact #: : 08J11929
Company: : TOPCON
Configuration:: EUT only

Mode : : TX and Charging mode

Target:
Voltage:

: FCOC Class B
: 115 VAC J &0 HE
: L2: Peak (Blue);

Raf Trace:

Average
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REPORT NO: 08J11938-2
FCC ID: LCB-080511

DATE: SEPTEMBER 30, 2008
IC: 6050B-080511

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 FPERMISSIELE EXPOSURE (MPE)
. Electric fisld Magnetic fiskd o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ez iminutzs)
(A} Limits for OcecupationaliControllad Exposuras
D330 G614 1.63 *(100) 3]
B30 1842F 4. 898 (9002} 4]
30200 61.4 0,163 1.0 4]
300-15 frao0 3]
1500100 5 i
{B} Limits for General Population/Uncontrelled Exposure
O3134 G614 1.63 *(100) 20
T3 B24 7 2.19F 1808 a0
TABLE 1—LIMITS FOR MAXIMUKM PERMISSIELE EXPOSURE (MFE)—Continued
Electric fisld Magnetic fiskd : p :
Frequency rangs Power dansity Avaraging time

(M HE) strength strength (e iminutes)
000 i e 275 0073 0.2 20
300-1500 11500 20
1500100, 00 1.0 20

f=frequency in MHz
* = Plans-wave equivalent power density

NoTE 1 T2 TABLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequence of their

amployment provided those persons are full

¢ aware of the potential for exposure and can exercies control aver their exposurs.

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 TO TABLE 1. General populationfuncontrolled exposures 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
axposure of can nol exerciss control over their exposurs.

Page 72 of 79

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888

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



REPORT NO: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

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/m) (A/m) (Wim?) (min)

0.003-1 280 2.19 6

1-10 280/ f 219/f 6

10-30 28 219/f 6

30-300 28 0.073 2" 6

3001 500 1.585f%% 0.0042f%5 £1150 6

1 500-15 000 614 0.163 10 6
15 000150 000 614 0.163 10 616 000 /f'*
150 000300 000 0.158f%% 421 x10%f"% 667 x10°F 616000 /f'?

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

Notes: 1. Frequency, £, is in MHz. j
2. A power density of 10 W/m”™ is equivalent to 1| mW./cm®.
3. A magnetic field strength of | A/m corresponds to 1.257 microtesla (u'T)
or 12,57 milligauss imG.
Page 73 of 79
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: 08J11938-2 DATE: SEPTEMBER 30, 2008
FCC ID: LCB-080511 IC: 6050B-080511

CALCULATIONS

Given
E=Y@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.

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/m*2)
Bluetooth | 2.4 GHz 20.0 1.98 2.00 0.0005 0.0050
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