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FCC RF Test Report Report No. : FR101803C

FCC RF Test Report

APPLICANT : ARS Global Guiding, Inc.
EQUIPMENT . ARS2 DEVICE

BRAND NAME . ARS2 Device

MODEL NAME . ARS2

FCCID : YA2ARS2

STANDARD : FCC Part 15 Subpart C §15.239

The product was received on Oct. 18, 2011 and completely tested on Apr. 10, 2012. We,
SPORTON INTERNATIONAL (KUNSHAN) INC., would like to declare that the tested sample
has been evaluated in accordance with the procedures given in ANSI C63.4-2003 and shown

the compliance with the applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL (KUNSHAN) INC., the test report shall not be

reproduced except in full.
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SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark
Section

200 kHz Bandwidth of
3.1 15.239 (a) 200 kHz Pass -
Frequency Band Edges

3.2 15.239 (b) 20dBc and Field Strength 48 dBuV/m Pass -
Radiated Emission The worst is under
3.3 15.239 (c) 15.209 (a) Pass
Measurement limit 0.54 dB at 55.11 MHz
Under limit 5.68 dB
3.4 15.207 AC Conducted Emission 15.207(a) Pass
atl7.75 MHz
35 15.203 Antenna Requirement N/A Pass -
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1.2

General Description

Applicant

ARS Global Guiding, Inc.

2674 East Walnut Street, Pasadena, California, United States, 91107

Manufacturer

ARS Global Guiding, Inc.

2674 East Walnut Street, Pasadena, California, United States, 91107

1.3 Feature of Equipment Under Test

Product Feature & Specification

Equipment ARS2 DEVICE

Brand Name ARS?2 Device

Model Name ARS2

FCCID YA2ARS?2

Frequency Range 88.1 MHz ~ 107.9 MHz
Number of Channels 100

Carrier Frequency of each channel 88.1 + n * 200 kHz, n = 0~99
Channel Spacing 200 kHz

Maximum Fundamental Field Strength

59.56 dBuV/m at 3m (Peak)
46.81 dBuV/m at 3m (Average)

Antenna Type Wire Antenna
HW Version ARS2-V5.0
SW Version ARS2-2.03.08
Type of Modulation FSK

EUT Stage Production Unit
Remark:

1. For other wireless features of this EUT, test report will be issued separately.

2. The above EUT's information was declared by manufacturer. Please refer to the specifications or

user's manual for more detailed description.

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158

FAX : 86-0512-5790-0958

FCC ID : YA2ARS2
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1.4 Testing Site

Test Site SPORTON INTERNATIONAL (KUNSHAN) INC.

No. 3-2, PingXiang Road, Kunshan, Jiangsu Province, P.R.C.
Test Site

TEL: +86-0512-5790-0158
Location

FAX: +86-0512-5790-0958

Sporton Site No.
Test Site No.
COO01-KS 03CHO01-KS

1.5 Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:
¢ FCC Part 15 Subpart C §15.239
. ANSI C63.4-2003

Remark:

1. All test items were verified and recorded according to the standards and without any deviation

during the test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B

(Verification), recorded in a separate test report.

SPORTON INTERNATIONAL (KUNSHAN) INC.

TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
FCC ID : YA2ARS2
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2 Test Configuration of Equipment Under Test
2.1 Test Mode

The EUT has been associated with peripherals pursuant to ANSI C63.4-2003 and configuration
operated in a manner tended to maximize its emission characteristics in a typical application.

Frequency range investigated: radiated emission (30 MHz to 3000MHz).

The following tables are showing the test modes as the worst cases and recorded in this report.

Test Cases
Test Item 802.11b
Mode 1 : FM Tx Mode for 88.1MHz
Radiated
TC Mode 2 : FM Tx Mode for 98.0MHz
S
Mode 3 : FM Tx Mode for 107.9MHz
Conducted

Emission FM Tx Mode for 98.0MHz
TCs

2.2 Ancillary Equipment List

N/A

SPORTON INTERNATIONAL (KUNSHAN) INC.
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2.3 Connection Diagram of Test System

DC Power Supply

ﬁ be 12v

{ \ / N\
r N\ \ I /
=
S| ki
O peaker | 5aq \J LED Control Gcamera

EUT Control box

2.4 RF Utility

The programmed RF utility is installed in EUT to provide channel selection and the application type by

playing music via iPod. RF Utility can send transmitting signal for all testing.
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3 Test Result
3.1 200 kHz Bandwidth of Frequency Band Edges

3.1.1 Limit of 200 kHz Bandwidth

The 200 kHz band shall lie wholly within the frequency range of 88-108 MHz.

3.1.2 Measuring Instruments

See list of measuring instruments of this test report.

3.1.3 Test Procedures

1. Set both RBW/VBW=30 kHz/100 kHz for peak measurement in the radiated measurement.

2. The band edges was measured and recorded.

3.1.4 Test Setup

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver
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3.1.5 Test Result of 200 kHz Bandwidth of Frequency Band Edges

Test Mode :

Mode 1

Temperature :

21~-22°C

Test Frequency :

FM Tx Mode for 88.1MHz

Relative Humidity : |41~42%

Test Engineer : Chenmy Cheng Polarization : Horizontal
Level (dBu\im)
0o
FCCASCFMTX
] FCC 15C-FM TX {AV)
40
-0 87.85 87.95 88.05 88.15 88.25 88.35
Frequency (MHz)
Site : 03CHO1-ES
Condition: FCOC 15C-FM TX 3m LF ANT 100803 HORIZONTAL
Project (FR) 101803
Mode : mode 1
: 88.1 MH=
Over Limit Resadintenna Cable Preamp Aant Table
Freq Level Linit Line Level Factor Lo== Factor Fo= Po= Remark
HHz dBuW.-m dBE dBuV.m dBu¥V dBE-m dB dE [t deg
1 g8 .04 27 .79 —40 .21 w8.00 4911 8. 30 0.38 30.00 - ——— Peal
2 g8 10 37.21 -10.7% 48.00 G5&.GB3 830 0.38 30.00 100 216 Awerage
3 88.10 45.96 -21.04 &8.00 68.28 8. 30 0.38 30.00 100 216 Peal
4 88.17 27 61 —-40.39 &®8.00 43.93 8. 30 0.38 30.00 —_— ——— Peal
SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 10 of 39
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Test Mode :

Mode 1

Temperature :

21~-22°C

Test Frequency :

FM Tx Mode for 88.1MHz

Relative Humidity : |41~42%

Test Engineer :

Chenmy Cheng

Polarization :

Vertical

Level (dBu\/m)
0o

FCCAGC-FI TX

ks

T

FCC 15C-FM TX {AV)

=

!

W

40
20 785 87.95 82.05 88.15 88.25 88.35
Frequency (MHz)
Site : 03CHO1-ES
Condition: FCC 15C-FM TX 3m LF INT 100803 VERTICRAL
Project (FR) 101E03
Mode : mode 1
: 8B.1 MH=z
Cwer Limit Feadintenna Cable Preamp Ant Table
Freg Level Limit Line Level Factor Loss Factor Fo= Pos Eemark
HHz dBuV.m dE dBuWV.-m dBu¥V dE-m dE dE I deg
1 88 .02 39.94 -8 06 ®BB.00 B1.26 g.30 0.38 3o0.00 —_— ——— Peak
2 88 .10 B9 .56 -8 44 &5.00 B0.88 8.30 0.38 30.00 200 103 Peal
3 88.10 45.81 -1.19 48.00 68.13 g.30 0.38 30.00 200 103 Awerage
4 g88.18 39.65 -28.35 &8.00 &0.97 g.30 0.38 30.00 - ——— Peal
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TEL : 86-0512-5790-0158 Report Issued Date : Apr. 13, 2012
FAX : 86-0512-5790-0958 Report Version : Rev. 01

FCC ID : YA2ARS2



SPORTON LAB.

FCC RF Test Report Report No. : FR101803C
Test Mode : Mode 2 Temperature : 21~-22°C
Test Frequency : |FM Tx Mode for 98.0MHz Relative Humidity : |41~42%
Test Engineer : Chenmy Cheng Polarization : Horizontal
Level (dBu\/m)
100
FCCASCFM TX
FCC 15CFM TX (AV)
2
40
209775 97.85 97.95 98.05 98.15 98.25
Frequency (MHz)
Site : 03CHO1-KES
Condition: FCC 15C-FM TH 3m LF_&NT 1002803 HORIZONTAL
Project : (FR) 101803
Mode : mode 2
: 98 MH=z
Over Limit Resadintenna Cable Preamp Aant Table
Freq Level Limit Line Level Factor Lo=s Factor Fo= Fo= REemark
HHz dBuV-m dBE dBuW¥V-m dBu¥V dBE-m dB db [l deg
L 97 .94 23.19 -44 .81 &8.00 42 60 10.15 0.41 29 97 —_— —— Peak
2 98 .00 31.18 -16.82 48.00 50.59 10.15 0.41 29.97 200 0 Awverage
3 98.00 42.36 -25.64 685.00 61.77 10.1% 0.41 29,97 200 0 Pealk
4 98 .07 22.57 —-45 43 &8.00 41.98 10.1%5 0.41 29 .97 —_— —— Peak
SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 12 of 39
TEL : 86-0512-5790-0158 Report Issued Date : Apr. 13, 2012
FAX : 86-0512-5790-0958 Report Version : Rev. 01

FCC ID : YA2ARS2



SPORTON LAB.

FCC RF Test Report Report No. : FR101803C

Test Mode : Mode 2 Temperature : 21~-22°C

Test Frequency : |FM Tx Mode for 98.0MHz Relative Humidity : |41~42%

Test Engineer : Chenmy Cheng Polarization : Vertical

Level (dBuVim)
100

FCCA5CFM TX

L

T, FCC 15C-FM TX (AV)

. T

20

T er.Is 97.85 97.95 93.05 98.15 98.25
Frequency (MHz)
Site : 03CHO1-ES5
Condition: FCC 15C-FM TX 3m LF INT 100803 VERTICAL
Project : (FRE) 101203
Mode : mode 2
T 98 MH=z
COver Limit ReadAntenna Cable Preamp Ant Table
Freqg Ievel Limit Line Ievel Factor Lo== Factor Fo= Fo= Remark
MHz dBuV.m dE dBuV.-m dBuV¥ dB-m dB dB cn deg
L 97.94 32.10 -35.590 B8.00 G51.51 10.1% 0.41 29.97 —_— ——— Pealk
2 98.00 43.17 -4 .83 48.00 s2.58 10.15 o.41 29 .97 100 162 Awerage
3 98.00 51.73 -1e.27 &B.00 71.14 10.15 0.41 29 .97 100 162 Peak
4 98.07 31.88 -36.12 6AB.00 51.29 10.15 0.41 29.97 — ——— Peak
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Test Mode :

Mode 3

Temperature :

21~-22°C

Test Frequency :

FM Tx Mode for 107.9MHz

Relative Humidity : |41~42%

Test Engineer : Chenmy Cheng Polarization : Horizontal
Level (dBu\/m)
0o
FCCASCFMTX
3 FCC 15CFM TX (AV)
40
1 4
20 107.65 107.75 107.85 107.95 108.05 108.15
Frequency (MHz)
Site : 03CHO1-ES
Condition: FCOC 15C-FM TX 3m LF ANT 100803 HORIZONTAL
Project (FR) 101803
Mode : mode 3
: 107.9 MH=z
Over Limit Resdintenna Cable Preamp Aant Table
Freg Level Limit Line Level Factor Lo==s Factor Fo= Po= FEemark
HHz dBuW.-m dBE dBuV.m dBu¥V dBE-m dB dE [t deg
1 107.82 25.03 -39.97 &5.00 4e.00 11.56 0.43 29.96 - ——— Peal
2 107 .90 36.63 -11 .37 453.00 54 60 11 .56 0.43 29 .94 100 109 Average
3 107 .90 47 96 —-20.04 63.00 B5.93 11 .56 0.43 29.94 100 109 Peal
4 107.97 285.17 -39.83 &5.00 46.14 11.56 0.43 29.96 - ——— Peal
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Test Mode :

Mode 3

Temperature :

21~-22°C

Test Frequency :

FM Tx Mode for 107.9MHz

Relative Humidity : |41~42%

Test Engineer :

Chenmy Cheng

Polarization :

Vertical

Level (dBu\im)
0o

FCC15C-FMTX

FCC 15C-FM TX {AV)

40
= 107.65 107.75 107.85 107.95 108.05 108.15
Frequency (MHz)
Site : 03CHO1-ES
Condition: FCOC 15C-FM TX 3m LF ANT 100803 VERTICAL
Project (FR) 101803
Mode : mode 3
: 107.9 MH=z
Over Limit Resadintenna Cable Preamp Aant Table
Freq Level Linit Line Level Factor Lo== Factor Fo= Po= Remark
HHz dBuW.-m dBE dBuV.m dBu¥V dBE-m dB dE [t deg
L 107 .83 38.53 -29.47 £8.00 5&.50 11 Bk 0.43 29 .96 - —— Peak
2 107 .90 45.54 -1.45 48.00 84.51 11 B¢ 0.43 29.96 200 181 Avwerage
3 107.90 58.25 -9.75 68.00 76.22 11.56 0.43 29.96 200 131 Peak
4 107.98 38.98 -29.02 68.00 56.95 11.56 0.43 29.9%6 —_— ——= Peak
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3.2 20dBc and Field Strength

3.2.1 Limit of 20dBc and Field Strength

The field strength of any emissions within the permitted 200 kHz shall not exceed 48 dBuV/m at 3
meters. The emission limit in this paragraph is based on measurement instrumentation employing an

average detector.

3.2.2 Measuring Instruments

See list of measuring instruments of this test report.

3.2.3 Test Procedures

1. Set both RBW/VBW=30 kHz/100 kHz for peak and average measurement in the radiated
measurement.

2. The field strength was measured and recorded.

3.2.4 Test Setup

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer ! Receiver

SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 16 of 39
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3.2.5 Test Result of 20dBc and Field Strength

Test Mode : Mode 1 Temperature : 21~-22°C
Test Frequency : |FM Tx Mode for 88.1MHz Relative Humidity : |41~42%
Test Engineer : Chenmy Cheng Polarization : Horizontal
Level (dBu\/m)
FCCA5CFM TX
1 FCC 15CFM TX (AV)
40
2057285 87.95 82.05 £8.15 82.25 88.35
Frequency (MHz)
Site : 03CHO1-KES
Condition: FCC 15C-FM TH 3m LF_&NT 1002803 HORIZONTAL
Project : (FR) 101803
Maode : mode 1
: 88.1 MHz
Over Limit Resadintenna Cable Preamp Aant Table
Freq Level Limit Line Level Factor Lo=s Factor Fo= Fo= REemark
HHz dBuV.m dE dBuWV.-m dBu¥V dE-m dE dE I deg
L 48.10 45.96 -21.04 68.00 68.28 a.30 0.38 30.00 100 216 Peak
2 a8 .10 37.21 -10.79 48.00 G5&.53 8.30 0.38 30.00 100 216 Awverage
SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 17 of 39
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Test Mode : Mode 1 Temperature : 21~-22°C
Test Frequency : |FM Tx Mode for 88.1MHz Relative Humidity : |41~42%
Test Engineer : Chenmy Cheng Polarization : Vertical

0 Level (dBuV/m)

FCC15C-FM TX

FCC 15C-FM TX (AV)

40
20g785 87.95 88.05 82.15 88.25 88.35
Frequency (MHz)
Site : 03CHO1-E3
Condition: FCOC 15C-FM TX 3m LF ANT 100803 VERTICAL
Project (FR) 101803
Mode : mode 1
: 88.1 M=z
COver Limit ReadAntenna Cable Preamp Ant Table
Freq Ievel Limit Line ILevel Factor Lo=s Factor Fo= Fo= Eemark
HHz dBuV-m dBE dBuW¥V-m dBu¥V dBE-m dB db [l deg
1 88 .10 B9 .56 -8.44 &58.00 B0.88 g.30 0.38 30.00 200 103 Peal
2 g8.10 4&6.81 -1.19 48.00 68.13 g.30 0.38 30.00 200 103 Awerage

SPORTON INTERNATIONAL (KUNSHAN) INC.
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Test Mode : Mode 2 Temperature : 21~-22°C
Test Frequency : |FM Tx Mode for 98.0MHz Relative Humidity : |41~42%
Test Engineer : Chenmy Cheng Polarization : Horizontal
0 Level (dBuVim)
FCCA5CFRMTX
FCC 15CFM TX (AV)
3
40
209775 97.85 97.95 98.05 98.15 98.25
Frequency (MHz)
Site : 03CHO1-KES
Condition: FCC 15C-FM TX 3m LE_ANT 1002803 HORIZCNTIAL
Project : (FR) 101803
Mode : mode 2
: 98 MH=z
COver Limit Readintenna Cable Preamp Ant Table
Freq Level Linit Line Level Factor Lo== Factor Fo= Po= Remark
HHz dBEuV.-m dB dBu¥V-m dBu¥V dBE-m dB dB cm deg
1L 98 .00 42 36 -25. 64 &8.00 61.77 10.15 0.41 29.97 200 0 Peak
2 98 .00 31.18 -16.82 48.00 50.59 10.15 0.41 29.97 200 0 Awverage
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Test Mode : Mode 2 Temperature : 21~-22°C
Test Frequency : |FM Tx Mode for 98.0MHz Relative Humidity : |41~42%
Test Engineer : Chenmy Cheng Polarization : Vertical
Level (dBuV/m)
100
FCCA15CFM TX
1
FCC 15CFM TX (AV)
40
209775 97.85 97.95 98.05 98.15 98.25
Frequency (MHz)
Site : 03CHO1-KES
Condition: FCC 15C-FM TX 3m LF _ANT 100803 VERTICAL
Project : (FR) 101803
Mode : mode 2
: 98 MH=z
COver Limit ReadAntenna Cable Preamp Ant Table
Freqg Ievel Limit Line Ievel Factor Lo== Factor Fo= Fo= Remark
MHz dBuV.m dE dBuV.-m dBuV¥ dB-m dB dB cn deg
1 98 .00 51.73 -16.27 &8.00 71.14 10.15 0.41 29.97 100 162 Pealk
2 9g.00 42,17 —-4.83 48.00 62.58 10.1% 0.41 29,97 100 162 Awverage
SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 20 of 39
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Test Mode : Mode 3 Temperature : 21~-22°C
Test Frequency : |FM Tx Mode for 107.9MHz  |Relative Humidity : |41~42%
Test Engineer : Chenmy Cheng Polarization : Horizontal
Level (dBu\im)
0o
FCCA5CFMTX
1 FCC 15C-FM TX {AV)
40
20 107.65 107.75 107.85 107.95 108.05 108.15
Frequency (MHz)
Site : 03CHO1-ES
Condition: FOC 15C-FM TX 3m LF ANT 100803 HORIZONTAL
Project (FR) 101803
Mode : mode 3
: 107.9 MH=z
Over Limit Resadintenna Cable Preamp Aant Table
Freq Level Linit Line Level Factor Lo== Factor Fo= Po= Remark
HHz dBEuV.-m dB dBu¥V-m dBu¥V dBE-m dB dB cm deg
1 107 .90 47 95 —-20. .04 s3.00 B5.93 11 56 0.43 29 .94 100 109 Peal
2 107.90 36.63 -11.37 45.00 G54 .60 11 .56 0.43 29.94 100 109 Awverage
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Test Mode : Mode 3 Temperature : 21~-22°C
Test Frequency : |FM Tx Mode for 107.9MHz  |Relative Humidity : |41~42%
Test Engineer : Chenmy Cheng Polarization : Vertical
Level (dBu\im)
00
FCCA5CFMTX
2
FCC 15CFM TX (AV)
40
20 107.65 107.75 107.85 107.95 108.05 108.15
Frequency (MHz)
Site : 03CHO1-ES
Condition: FCC 15C-FM TX 3m LF ANT 100803 VERTICAL
Project : (FR) 101803
Mode : mode 3
: 107.9 MH=z
Over Limit Resadintenna Cable Preamp Aant Table
Freq Level Linit Line Level Factor Lo== Factor Fo= Po= Remark
HHz dBEuV.-m dB dBu¥V-m dBu¥V dBE-m dB dB cm deg
L 107 .50 4p.54 -1 456 48.00 B4.51 11 5k 0.43 29 .96 200 181 Awverage
2 107.%0 58.25 -9.75 &s8.00 7Fe.22 11 .B6 0.43 29.96 200 181 Peak
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3.3 Radiated Emission Measurement

3.3.1 Limit of Radiated Emission

Radiated emissions shall not exceed the field strength levels specified in the FCC section 15.209

limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

3.3.2 Measuring Instruments

See list of measuring instruments of this test report.

3.3.3 Test Procedures

The EUT was placed on a turntable with 0.8 meter above ground.

The EUT was set 3 meters from the interference receiving antenna which was mounted on the
top of a variable height antenna tower.

The table was rotated 360 degrees to determine the position of the highest radiation.

The antenna is a broadband antenna and its height is varied between one meter and four
meters above ground to find the maximum value of the field strength for both horizontal
polarization and vertical polarization of the antenna.

For each suspected emission, the EUT was arranged to its worst case and then tune the
antenna tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the
maximum reading.

Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified
bandwidth with Maximum Hold Mode.

For testing below 1GHz, If the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then testing will be stopped and peak values of EUT will be reported, otherwise,

the emissions will be repeated one by one using the quasi-peak method and reported.
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8.  For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in average mode also complies with the limit in
average mode), then testing will be stopped and peak values of EUT will be reported, otherwise,

the emissions will be measured in average mode again and reported.

3.3.4 Test Setup

For radiated emissions below 30MHz

RX Antenna

Metal Full Soldered Ground Plane

==

Spectrum Analyzer ! Receiver

For radiated emissions above 30MHz

RX Antenna

j—— Imortm ——»

Metal Full Soldered Ground Plane

[

Spectrum Analyzer ! Receiver
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3.3.5 Test Results of Radiated Emissions (9 kHz ~ 30 MHz)

Test Engineer : |Chenmy Cheng Temperature : 21~22°C
Relative Humidity : [41~42%
Frequency Level Over Limit Limit Line Remark
(MHz) (dBuV) (dB) (dBuV)
- - - - See Note
Note:

The amplitude of spurious emissions that are attenuated by more than 20dB below the permissible

value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor.
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3.3.6 Test Result of Radiated Emission (30 MHz ~10" Harmonic)

Test Mode : Mode 1 Temperature : 21~-22°C

Test Frequency : |FM Tx Mode for 88.1MHz Relative Humidity : |41~42%

Test Engineer : Chenmy Cheng Polarization : Horizontal
Remark : #1 is FM Tx signal which can be ignored.
Level (dBuVim)
80
FCC PART 15C
5 S .
23 4 5 67
30
-20
30 240, 450, 660, &70. 1080
Frequency (MHz)
Site : 03CHO1-KE3
Condition: FCC PART 15C 3m LF ANT 100803 HORIZCONILL
Project : {(FR) 101803
Mode : mode 1
: 88.1 MH=z
Oyer Limit FEeadAntenna Cable Preamp Ant Table
Freq Iewel Limit Line Lewel Factor Lo== Factor Po= Fo= Remarlk
HHz dBuV.-m dE dBuV.-m dBuW¥ dE.-m dE dE CI deg
11 88.10 43 21 64 53 a8 30 0.38 30.00 - ——— Peal
21 120.18 37.77 -5.73 43.50 G55.49 11 &0 IdE 290ay 100 106 Peak
3 125 85 35.96 -—-¥ 54 43 50 53 .74 11.74 0.46 29.98 - ——— Pealk
4 1 166.35 37.66 -—-5.84 43.50 57.73 S fieg 2atag - ——— Peal
5 400.10 36.96 —-9.04 45.00 49 .95 16 .00 0.84 29 83 - ——— Pealk
& 427 40 36.93 -9.07 d46.00 49.68 16.18 0.8 25.81 - ——— Peal:
7 448 .30 35.97 -10.03 4s5.00 48.58 16 .28 Bl 1 s B | —_— ——— Pealk
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Test Mode : Mode 1 Temperature : 21~-22°C

Test Frequency : |FM Tx Mode for 88.1MHz Relative Humidity : |41~42%

Test Engineer : Chenmy Cheng Polarization : Vertical

Remark : #3 is FM Tx signal which can be ignored.

Level (dBuVim)
80

FCC PART 15C
3
L
1214
E i}
i 7
30
20
30 240. 450. 660, 870. 1080
Frequency (MHz)
Site : 03CHO1-ES
Condition: FCC PART 15C 3m LF ANT 100803 VERTICAL
Project : (FR) 101803
Mode : mode 1
: BB.1 MH=
Oyer Limit REeadAntenna Cable Preamp Ant Table
Fregq Lewel Linit Line Lewvel Factor Lo== Factor Pos Fos= Remarlk
HHz dBuV.-m dE dBuV-m dBu¥ dE-m dE dE ch deg
11 Bt 11 39.16 -0.84 40.00 &2 80 6. 20 0.2% 30.13 100 151 QF
21 71.85 38.33 -1.87 40.00 &2 60 5 df 0.34 30.07 100 a2 QF
3 X 88.10 59 .83 20,95 8. 30 0.38 30.00 - ——— Peal
4 1 95 88 39.07 -—-4.43 43.50 58.73 i 0.40 29 97 —_— ——— Peal
5 335.70 33.09 -12.91 45.00 48.09 14 14 0.80 259.94 - ——— Peal
f 384.00 34.26 -11.74 4s.00 47.70 15 59 0.83 29 86 —_— ——— Peal
7 939 .80 30.43 -15.57 46.00 37.94 20.89 L-ad 2858 —_— ——— Peal
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Test Mode : Mode 2 Temperature : 21~-22°C
Test Frequency : |FM Tx Mode for 98.0MHz Relative Humidity : |41~42%

Test Engineer : Chenmy Cheng Polarization : Horizontal

Remark : #2 is FM Tx signal which can be ignored.

g0 Level (dBuVim)
FCC PART 15C

2
| s | '
—15 ==
30
-20
30 240, 450, 660, 870, 1080
Frequency (MHz)
Site : 03CHO1-KES
Condition: FCC PART 15C 3m LF ANT 100803 HORIZCONTAL
Project : (FR) 101803
Mode : mode 2
: 9EMH=
Oyer Limit FEeadAntenna Cable Preamp Ant Table
Fregq Level Limit Line ILevel Factor Lo==s Factor Po= Po= Remarl
HHz dBuV.-m dE dBuV-m dBu¥ dE-m dE dE ch deg

11 87.78 36.48 -3.52 40.00 57.80 g.30 0.38 30.00 200 208 QF

2 K 98 .00 E57.09 76.50 10.1%5 0.41 29.97 e e s

3 109.11 37.16 —-6.34 43.50 G&54.90 11.80 0.43 29.97 200 331 QF

4 1 147 .18 42.93 -0.57 43.50 62.20 10.21 0.50 29.93 200 100 QF

5 427 .40 36.04 -9.95 45.00 48.79 16.18 0.8 25.81 S e RenlE

G 446.30 39.28 -—-6.72 46.00 51.89 16.238 0.20 29.79 s e N

7 465 .20 3%7.03 -8.97 45.00 49.35 16.53 Rl O L Rl —_— —— Peak
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Test Mode : Mode 2 Temperature : 21~-22°C

Test Frequency : |FM Tx Mode for 98.0MHz Relative Humidity : |41~42%

Test Engineer : Chenmy Cheng Polarization : Vertical

Remark : #2 is FM Tx signal which can be ignored.

Level (dBu\/im)
20

FCC PART 15C
2
3 56
30
220
30 240, 450, 660, 870. 1080
Frequency (MHz)
Site : 03CHO1-ES
Condition: FCC PART 15C 3m LF ANT 100803 VERTICAL
Project : (FR) 101803
Mode : mode 2
: SEMHz
Owver Limit Readintenna Cable Preamnp Aant Table
Freq Lewel Limit Line Lewvel Factor Lo== Factor Fos Fo= Remark
HHz dBuV.-m dE dBuV-m dBu¥ dB-m dB dB ch deg

1! g8.59 40.1s -3.34 43.50 61.43 g.30 0.38 30.00 prspeon o TR

2 X 98.00 60.73 80.14 10.15 0.41 29.97 —_— ——— Peak

31 109.38 38.1s -5.34 43.50 EG5.90 11.80 0.43 29.97 100 0 QF

4 1 161.49 40.49 -3.01 43.50 ®0.36 9.53 0.53 29.93 —_— ——— Peak

5 465 .20 37.03 -8.97 45.00 49.35 16.53 B Sha g Sl el Heble

& 484.80 37.76 -—B.24 46.00 49.60 1k.97 0.94 23.75 s —— Peak

7 503.70 35.74 -10.26 456.00 47.25 17 .26 HEds: ey —_— —— Peak
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Test Mode : Mode 3 Temperature : 21~-22°C
Test Frequency : |FM Tx Mode for 107.9MHz  |Relative Humidity : |41~42%

Test Engineer : Chenmy Cheng Polarization : Horizontal
Remark : #1 is FM Tx signal which can be ignored.
Level {dBu\/im)
80
FCC PART 15C
1 1
|
=
3 4 g
1 i 7
30 G
-20
30 240, 450, 660, 870. 1080
Frequency (MHz)
Site : 03CHO1-ES
Condition: FCC PART 15C 3m LF ANT 100803 HORIZONTAL
Project @ (FR) 101803
Mode : mode 3
: 107.9 MH=z
Owver Limit Readintenna Cable Preamnp Aant Table
Freq Lewel Limit Line Lewvel Factor Lo== Factor Fos Fo= Remark
HHz dBuV.-m dE dBuV-m dBu¥ dB-m dB dB ch deg
1 X 107 .90 47 .90 65.87 11 5% 0.43 29 .98 - ——— Peal
2.1 119.91 37.82 -5.88 43.50 G55.34 11 .80 s 2anaT 100 201 Peak
3 143 .94 32 82 -10.68 43.50 51 .76 10 .55 BB 2H98 - ——— Peal
4 264 .09 34.01 -11.99 45.00 50.97 12 23 0.68 29.87 s LAl
5 400.10 33.02 -12.98 46.00 46.01 16.00 0.84 29 83 - ——— Pealk
& 600.30 28 .27 —-17.73 46.00 38 .22 18 &0 Lop7 29.a2 - ——— Peal:
7 939 80 30.79 -15.21 4s.00 38.30 20.89 L-dd 2353 —_— ——— Pealk
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Test Mode : Mode 3 Temperature : 21~-22°C

Test Frequency : |FM Tx Mode for 107.9MHz  |Relative Humidity : |41~42%

Test Engineer : Chenmy Cheng Polarization : Vertical

Remark : #4 is FM Tx signal which can be ignored.

Level (dBuVim)
80

FCC PART 15C

4 i

- E4I
8 By
1]
2035 240 450 660 870 1080
Frequency (MHz)
Site : 03CHO1-KES
Condition: FCC PART 15C 3m LF ANT 100803 VERTICAL
Project : (FR) 101803
Mode : mode 3
: 107.9 MH=z
Oyer Limit FEeadAntenna Cable Preamp Ant Table
Freq Lewvel Linit Line Lewvel Factor Los= Factor FPos= Fo= Remarlk
HHz dBuV.-m dE dBuV-m dBEu¥ dE-m dE dBE cn deg
11 EE.11 39.46 -0.54 40.00 63.10 6. 20 aec S 10 R | 100 122 QF
21 71.85 38.65 —-1.35 40.00 A2 92 5 45 0.34 30.07 100 198 QF
31 9. 88 39.00 —-4.50 43.50 G58.66 S B 0.40 259,97 s —=Eeal
4 ¥ 107 .90 47 39 65 36 11 5% 0.43 29 98 —_— ——— Peal
5 335.70 32 B6 —-13.14 45.00 47 .86 14 14 0.80 259.94 - ——— Peal
f 384.00 32 52 -13.48 45.00 45.96 15 59 0.83 29 .86 - ——— Peal
7 400.10 31.73 —-14 .27 46.00 44 .72 16.00 0.84 29 83 —_— ——— Peal
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3.4 AC Conducted Emission Measurement

3.4.1 Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio

frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Frequency of Emission Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.4.2 Measuring Instruments

See list of measuring instruments of this test report.

3.4.3 Test Procedures

1. The testing follows the guidelines in ANSI C63.4-2003.

2. The EUT was placed 0.4 meter from the conducting wall of the shielding room, and it was kept at

least 80 centimeters from any other grounded conducting surface.

© © N o 0~

Mode.

Connect EUT to the power mains through a line impedance stabilization network (LISN).
All the support units are connecting to the other LISN.

The LISN provides 50 ohm coupling impedance for the measuring instrument.

The FCC states that a 50 ohm, 50 microhenry LISN should be used.

Both sides of AC line were checked for maximum conducted interference.

The frequency range from 150 kHz to 30 MHz was searched.

Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold
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3.4.4 Test Setup

e e
I Hon-conductive table I
| |
| Rear of EUT to be flushed I
I with rear of table top I
| 1
l |
' |
| — |
} S1s EUT |
| l g0 cmto
I Receiver | ground
I 500 RF Cable 80cm : plane
| |
| |
I 2 |
| .
| 3b) :
} AMH :
I (LISH) |
| |
| I
| - \ - | -
' -~ ) 3c) | ”
I y - Bonded to horizontal 40 em to vertical | P s
e ground plane reference plane I .
e~ _ & ] -
AMH = Artificial maings network (LISH)
AE = Associated equipment g
EUT = Equipment under test
ISH = Impedance stabilization network swstem Simulator
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3.4.5 Test Result of AC Conducted Emission

Test Mode : Mode 1 Temperature : 19~20C
Test Engineer : |Tom Wang Relative Humidity : |39~40%
Test Voltage : [120Vac / 60Hz Phase : Line
Function Type : |FM Tx Mode for 98.0MHz
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
Level {dBu
- {dBuv)
FCC PART15C
} FCC PART15C(AVG)
40 ¥
Al §
it
Il
015 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : COO1-KE5
Condition: FCC PARTLISC DC LISN-100507 LIME
Project (FR) 101803
mode : Mode 1
COver Limit Read LISH Cable
Freqg Ievel Limit Line Ievel Factor Lo== Remark
HHz ~ dBu¥ dB ~ dBuv ~ dBuV dB dE
1. 0.17 46.72 -8.27 54,99 37.10 -0.52 10.14 Average
2 0.17 48.02 -16.97 54.99 3B8.40 -0.52 10.14 QF
3 0.18 42 75 —11 89 54 64 33 09 -0 43 10 15 Average
4 0.18 45 15 —19 49 64 64 35 49 —0 49 10.15
5 0.21 37.92 -25.40 63.32 28.21 -0.44 10.15 QF
B 021 34 B2 -18.50 53.32 25 11 -0 44 10 15 Average
7 0.21 33 83 -19.27 53.10 24 10 -0 42 10 15 Average
8 0.21 37.69 -25.41 63.10 27.96 —0.42 10.15
3 0 34 34 48 —24 74 5922 24 50 -0 20 10.18 QF
10 0.34 31 38 —17. 84 49 22 21 40 -D.20 10 18 Average
11 17.75 38.12 -11.88 &L0.00 27.80 -—-0.22 10.54 Average
12 17.75 39.22 -20.78 50.00 28.90 -0.22 10.54 QF
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Test Mode : Mode 1 Temperature : 19~20C
Test Engineer : [Tom Wang Relative Humidity : |39~40%
Test Voltage : |120Vac / 60Hz Phase : Neutral
Function Type : |FM Tx Mode for 98.0MHz
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
go Love! (dBuv)
| FCC PART15C
FCC PART|I5C(AVG)

) /3 | If

UJS 2 5 1 2 5 10 20 30
Frequency (MHz)
dite : COOl-E3
Condition: FCC PARTLSC DC LISN-100507 NEUTELAL
Project : (FR) 101803
mode : Mode 1
Ower Limit Read LISH Cable
Freq Level Limit Line Level Factor Lo== Hemark
MHz dEu¥ dE dBuV dBuV¥ dE dE
A 0.17 43.32 -11.67 54.99 33.70 -0.52 10.14 Average
2 0.17 44.82 -20.37 64.99 35.00 -0.52 10.14 QF
3 0.18 :39.45 -25.19 &4.64 29 79 -0.49 10.15 QP
4 0.18 39%.44 -15.20 54.64 29.78 -0.49 10.15 Average
L5 0.1% 35.66 -18.80 54.46 25.99 —0.48 10.15 Average
[} 0.18 40.86 -23.80 64.45 30.99 -0.48 10.15 QF
7. 0.21 35.03 -28.11 63.14 25.31 -0.43 10.15 QP
8 0.21 31.53 -21.61 53.14 21.81 -=0.43 10.15 Awverage
) 0.22 32.75 -30.08 ©2.83 23.00 -0.40 10.15 QP
10 0.22 27.95 -24.88 52.83 18.20 -0.40 10.15 Average
11 17 .75 44.32 -5.p8 50.00 -34.00 =0.22 10.54 Average
12 17 .75 45.92 -14 08 &0.00 35.60 —-0.22 10.54 QF
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3.5 Antenna Requirements

3.5.1 Standard Applicable

The use of a permanently attached antenna or of an antenna that uses a unique coupling to the

intentional radiator shall be considered sufficient to comply with the FCC rule.

3.5.2 Antenna Connected Construction

The antennas type used in this product is Wire Antenna and it is considered to meet antenna

requirement.
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4 List of Measuring Equipment

Calibration
Instrument Manufacturer [ Model No. |Serial No. [Characteristics Date Test Date Due Date Remark
Conduction
EMI Receiver R&S ESCI7 100768 9kHz~7GHz | Jun. 02, 2011 | Mar. 17, 2012 | Jun. 01, 2012
(CO01-KS)
Conduction
LISN MessTec AN3016 60103 9kHz~30MHz | Dec. 30, 2011 | Mar. 17, 2012 | Dec. 29, 2012
(CO01-KS)
Conduction
LISN MessTec AN3016 60105 9kHz~30MHz | Dec. 30, 2011 | Mar. 17, 2012 | Dec. 29, 2012
(CO01-KS)
ABP00000 i
AC Power Source|  Chroma 61602 N/A Nov. 16, 2011 | Mar. 17, 2012 | Nov. 15, 2012 | Conduetion
0811 (CO01-KS)
i Radiation
EMI Test Receiver R&S ESCI 100534 9kHz~3GHz | Nov. 16, 2011 | Apr. 10, 2012 | Nov. 15, 2012
(03CHO01-KS)
Spectrum Radiation
R&S FSP40 100319 9kHz~40GHz | Dec. 30, 2011 | Apr. 10, 2012 | Dec. 29, 2012
Analyzer (03CHO01-KS)
) Radiation
Bilog Antenna | SCHAFFNER | CBL6112D 23182 25MHz~2GHz | Dec. 08, 2011 | Apr. 10, 2012 | Dec. 07, 2012
(03CHO01-KS)
Radiation
Loop Antenna R&S HFH2-Z2 |860004/00 | 9 kHz~30 MHz | Jul. 28, 2011 | Apr. 10, 2012 | Jul. 27, 2012
(03CHO01-KS)
Double Ridge Radiation
g EMCO 3117 00075959 | 1GHz~18GHz | Jan. 06, 2012 | Apr. 10, 2012 | Jan. 05, 2013
Horn Antenna (03CHO01-KS)
- ) Radiation
Amplifier Wireless FPA-6592G | 060004 | 30MHz~2GHz | Dec. 30, 2011 | Apr. 10, 2012 | Dec. 29, 2012
(03CHO1-KS)
. ) 3008A023 Radiation
Amplifier Agilent 8449B 1GHz~26.5GHz | Dec. 30, 2011 | Apr. 10, 2012 | Dec. 29, 2012
70 (03CHO1-KS)
Active Horn Radiation
com-power AHA-118 701023 1GHz-18GHz | Nov. 07, 2011 | Apr. 10, 2012 | Nov. 06, 2012
Antenna (03CHO01-KS)
BBHA1702 Radiation
SHF-EHF Horn | Schwarzbeck | BBHA 9170 15GHz -40GHz | Oct. 11, 2011 | Apr. 10, 2012 | Oct. 10, 2012
49 (03CHO01-KS)
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150 kHz ~ 30 MHz)

Uncertainty of X;
Contribution . Rrob_abil_ity u(Xi)
Distribution
Receiver Reading 0.10 Normal (k=2) 0.05
Cable Loss 0.10 Normal (k=2) 0.05
AMN Insertion Loss 2.50 Rectangular 0.63
Receiver Specification 1.50 Rectangular 0.43
Site Imperfection 1.39 Rectangular 0.80
Mismatch +0.34/-0.35 U-Shape 0.24
Combined Standard Uncertainty Uc(y) 1.13
Measur!ng Uncertainty for a Level of 226
Confidence of 95% (U = 2Uc(y))

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

Uncertainty of X;

Contribution . Rrob_abil_ity u(Xi)
Distribution

Receiver Reading 0.41 Normal (k=2) 0.21
Antenna Factor Calibration 0.83 Normal (k=2) 0.42
Cable Loss Calibration 0.25 Normal (k=2) 0.13
Pre-Amplifier Gain Calibration 0.27 Normal (k=2) 0.14
RCV/SPA Specification 2.50 Rectangular 0.72
Antenna Factor Interpolation for Frequency 1.00 Rectangular 0.29
Site Imperfection 1.43 Rectangular 0.83
Mismatch +0.39/-0.41 U-Shape 0.28

Combined Standard Uncertainty Uc(y) 1.27

Measur!ng Uncertainty for a Level of 254

Confidence of 95% (U = 2Uc(y))
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Uncertainty of Radiated Emission Measurement (1 GHz ~ 40 GHz)

Uncertainty of X;
Contribution Probab|||ty U(Xi) Ci C* U(Xi)
dB C
Distribution
Receiver Reading 10.10 Normal (k=2) | 0.10 1 0.10
Antenna Factor Calibration +1.70 Normal (k=2) 0.85 1 0.85
Cable Loss Calibration 10.50 Normal (k=2) | 0.25 1 0.25
Receiver Correction 12.00 Rectangular 1.15 1 1.15
Antenna Factor Directional +1.50 Rectangular 0.87 1 0.87
Site Imperfection +2.80 Triangular 1.14 1 1.14
Mismatch
Receiver VSWR T'l = 0.197
Antenna VSWR 2 = 0.194 +0.34/-0.35 U-Shape 0.244 1 0.244
Uncertainty = 20Log(1-I'1*T"2)
Combined Standard Uncertainty
2.36
Uc(y)
Measuring Uncertainty for a
Level of Confidence of 95% 4,72
(U = 2Uc(y))
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Appendix A.Photographs of EUT

Please refer to Sporton report number EP101803 as below.
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